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ABSTRACT

The purpose of this dissertation is to empirically examine two industries for
evidence of hierarchial delays in price setting and related phenomenon, especially
staggered price setting. To do so, I begin by explaining the relevance of both nominal
price rigidities and staggered price setting to a New Keynesian model of the
macroeconomy. Areas of potential research into this phenomena as well a map for
selecting the appropriate markets is included. This is followed by a basic model of the
firm in which informational delays and decision costs form the basis of an examination of
firm behavior that relies on bounded rationality to generate hierarchial delays. Extensions
of the model include multiproduct firms, and information impactedness. The modeling
process falls within the framework of the New Institutional economics.

The markets selected for empirical analysis are the microcomputer market from
1993-1995 and the Colorado Wholesale Wine Market during 1996. In both markets,
product price changes are analyzed for evidence of inter and intra firm synchronization in
price setting, finding asynchronous price adjustment in both industries employing a number
of criteria. The frequency of price adjustment, as a dependent variable suggesting
hierarchial delays, is tested on a variety of firm level explanatory variables related to
hierarchy size. The econometric technique of note is an information complexity approach
to model selection under conditions of extreme multicollinearity suggested by Bozdogan
[1996]. The findings are that the frequency of price adjustment is negatively correlated
with measures of firm size, and positively correlated with proxies of the ease of

decisionmaking in firms. This strongly suggests that price decisions are subject to



hierarchial delays that generate nominal price rigidities of macroeconomic consequence.
Conclusions of this research include a rejection of the neutrality of money and

strong evidence of hierarchial delays in firms. Further research is suggested, including a

need for informational aspects of firm behavior to be studied in greater depth and research

into firm level behavior within the context of hierarchies.
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CHAPTER 1
INTRODUCTION

Statement of the Problem

The speed with which industrial markets clear—or whether they clear at all—is of
keen interest to applied microeconomists. Despite this strong interest, especially among
industrial organization economists, there remains a real shortage of research into this
phenomenon employing novel, firm level data. Indeed, recent critics of the current state
of firm level empirical research include two Nobel Laureates, Ronald Coase [1991] and
Herbert Simon [1997). Macroeconomists are also concerned with the market clearing
behavior of industrial markets, in their aggregate form. Indeed, it is in the selection of the
representative firm behavior that underlies much of the current debate as to the efficacy of
competing models of the aggregate economy.

The leading New Classical model, the Real Business Cycle model (RBC) like the
earlier stochastic models of Friedman and Lucas, employs a representative firm that
operates in a perfectly competitive environment. This results in continuous market
clearing in the goods and labor markets. Hence business cycle activity is generated by
optimal agent response to unexpected changes in the price level—the now famous
leisure/labor decision. An alternate model, offered by New Keynesians, suggests a starkly
contrasting explanation of cyclical fluctuations, the inability of markets to clear due to a

variety of microeconomic phenomenon, among which is sticky prices.



The basis for discord between these models lies in the choice of behavioral
characteristics of the representative firm, especially the degree of flexibility of wages and
prices.! It is in addressing the nature of the firm to be chosen as representative that is the
heart of the macroeconomic relevance of this dissertation.

Unfortunately, most microeconomic research in this area has tread close to the
path of least resistance in that it has sought price stickiness in the least competitive of
markets. These are the very type our astute New Classicalist would reject as a temporal
phenomenon, or one to which more limited policy options—in the form of competition
laws—should address (see discussion by Martin, 1993, pp 5-6).

So, New Keynesians must take the debate to the New Classicalist’s last refuge, the
nature of their representative firm, the competitive market. Here careful terminology is
critical to bridging the gap between price theorists and macroeconomists. The traditional
competitive model remains what is has lately been, a benchmark of efficiency, with
perfectly elastic firm level demand curves and continuous market clearing; the perfect
Walrasian description of a market. I shall try to demonstrate that firms which deviate only
slightly from traditional perfect competition may have sticky prices.

When markets deviate slightly from the world of the traditional model into the
world of cbntinuous degrees of competition, bounded [0,1], we enter the research realm
of the industrial organization economist who employs a variety of market structure-

conduct-performance tools to evaluate the degree of competition in actual markets. The

lThetcrmsinﬁen’ble,rigidandstickyareusedsynonymmxslyinthisdissa‘tation, along with price
inertia to describe non-Walrasian adjustment of prices.



easy assertion of a single representative firm is temporarily cast aside in favor of markets
with a variety of characteristics.

It is in the realm of workable or effective competition that the microeconomist
must toil.> It is the pricing behavior evident in firms very near the competitive
representation used in New Classical models that must be explored. The search for price
stickiness must then begin very close to the ideal representation of perfect competition,
and then be extended to less competitive firms.

A result of this research then is to replace the New Classical assumption of pricing
behavior with empirical evidence of sticky prices. If sticky prices are found in relatively
competitive markets, no longer can the traditional competitive model be realistically
employed as a representative firm. Few firms behave “as if” they were perfectly
competitive in the real sense that they adjust prices continuously. Hence, the degree of
competition in markets to be empirically examined must be established.

In this dissertation I shall investigate industries that are workably competitive,
whose firms are behaviorally close to the ideal traditional model of competition. Indeed,
a New Classical macroeconomist may even choose the markets I will analyze as near their
ideal representation; however, I will illustrate that price inertia exists in these markets. So,
even if Ne§v Classicalists choose firms near perfect competition, the assumption of
flexible prices and continuous market clearing is inappropriate. If prices are rigid in
workably competitive markets, they must be sticky in the majority of less competitive

markets as well—the bulk of the economy. This finding should guide the macroeconomic

Workable competition (JM. Clarke, 1946), effective competition (William G. Shepherd, 1997).



researcher to selecting the appropriate representative firm. The firm whose pricing
behavior is truly representative of the aggregate economy must display sticky prices. This
research also extends considerably our understanding of the pricing behavior of markets

that are usually not investigated for this behavior due to their high degree of competition.

Objectives and Format

This dissertation will be organized in five parts. The first explanatory and
descriptive, the second theoretic, the following two extensively empirical and the last a
conclusion. First, ] intend to describe a New Keynesian view of the macroeconomy in
Chapter 2.

Second, I will offer a theoretical explanation of firm behavior that generates price
stickiness. The theory, hierarchial delays or decision costs, has been previously suggested
in the economic literature (Blinder, 1990; Tommasi, 1992) but not fully analyzed. The
effects of hierarchial delays on an unrelated set of issues are extensively addressed in
management literature both agency theory and the optimality of hierarchial size have been
addressed in the economic literature. In this section I build a simple model of hierarchies
to explain price stickiness. I then generate extensions of the model to illustrate more
realistic inaividual and firm behavior in the economy, in Chapter 3.

Third, I will describe the empirical aspects of workable competition in the market
for microcomputers from 1993-1995, and the Colorado wholesale wine market in 1996, I

compare these data to alternate theories of price stickiness and finally test the hierarchial

delays theory in these markets in Chapters 4 and 5.




I conclude with an outline of the implications of my findings, and discuss the
efficacy and path of additional research into price rigidities. I discuss the relevance of the
hierarchial model and potential extensions of this model. In this section I place each of the
empirical markets into macroeconomic context, and make an argument for their relevance
to NKMT. In concluding this section I point to the type of research that would permit the
incorporation of these findings into more extensive searches for price rigidities.

This story then begins quite generally, and theoretically, with a narrowing of focus
from the macro to the microeconomy, and ending with a set of empirical tests in actual

markets. Important implications and suggestions for further research conclude this

dissertation,



CHAPTER 2

NEW KEYNESIAN MACROECONOMIC THEORY

A research program that seeks to explain aggregate fluctuations as the consequence of impediments
to the coordination of the choices of rational agents who are individually maximizing but who are
collectively prevented from achieving Pareto efficient allocation ( Parkin, 1984).

I cannot improve upon Michael Parkin’s description of New Keynesian
Macroeconomic Theory (NKMT), so I will not attempt to further redefine it. However, I
shall explain fhe most salient issues of a New Keynesian description of the macroeconomy.
Since Parkin’s description, most work by New Keynesian researchers has tended to focus
on both real and nominal rigidities in microeconomic markets. The body of this literature
links real and nominal rigidities to cyclical fluctuations in the macroeconomy. It is the
contemporaneous effects of real and nominal rigidities that are, in part, necessary to
explain the magnitude and duration of observed business cycles. They are necessary in
explaining not only the socially inefficient levels of output, but also to reject the neutrality
of money. Real rigidities denote deviation from socially efficient levels of output, but do
not necessarily imply the non-neutrality of money. Nominal rigidities are required to reject
the neutrality of money (Mankiw, 1991).

The central result of 2 New Keynesian model is rejection of the classical dichotomy

and the neutrality of money." The focus of this dissertation is the empirical verification of

lHowever,eonsezmsamongNewKeynasiastothcappropriatepolicyoptionstomitigate
business cycles is absent. Ishaﬂmlymﬁmthepotenﬁalpdicyimpﬁcaﬁonsofthenm—namumypﬁnciple,
without fully developing them.




nominal rigidities. In this chapter I shall describe sticky prices as nominal rigidities. That
is itself a large domain, so I will introduce only the most concise model. I will follow that
with the aggregate consequences of staggered price adjustment and finally, a conclusion

that suggests a path of additional investigation.

Nominal Rigidities

The suspicion that price rigidities are central to business cycle activity is not new.
Gardiner Means’ work on rigid prices during the 1930's was undertaken to explain the
great depression. His work in this area was without strong conclusions and has been
described as “sterile’ primarily because it lacked a cogent underlying theory of the
macroeconomy (Martin, 1993). Industrial organization economists have long labored in
the arena of pricing; however, a leading New Keynesian noted “remarkably little
interaction between new-Keynesian theory and the evidence provided in the emerging
literature of the new empirical industrial organization” (Gordon, 1990). The better part of
a decade has passed since his writing, with little improvement on the situation, most work
having been performed within a macroeconomic framework. While relatively little
empirical work has been conducted on sticky prices there has been a great deal of
theoretical literature notably, Sheshinski and Weiss [1987], Fischer [1977] and Okun
[1981].

An early, and seminal, theoretical contribution was by Mankiw [1985], in which
he extended the now familiar menu cost analysis. In this model, a monopolist faced with

costs of price adjustment will not change prices following a demand shock if the cost of




adjusting prices exceeds the net gains from doing so. The key insight of this paper is that
while the loss to firms associated with menu costs may be small, the aggregate effects may
be large. Thus, an action that is privately optimal may not be socially optimal. The
private optimality of this solution is critical to allaying the New Classical criticism that
optimizing agents not overlook gains to price setting.

Given a monopolist with marginal cost X, a reduction in demand (to the illustrated
demand curve) that is not followed by a change in nominal price (from P, to P,) leads to a
loss in profits of the area B-A. If this adjustment of price is subject to menu costs, z, then
the firm will optimally reduce price only when B-A > z. However, social optimality
requires the firm to adjust price whenever B + C > z; that is, when the net welfare gains of
the price change are positive. Thus a contraction may lead to a reduction in social
welfare despite fully rational firm decisionmaking. The result is small-firm level losses,
with magnified aggregate effects. Figure 2-1 illustrates the potential firm losses following

a decrease in demand.

Figure 2-1, Potential Firm and Welfare Loss Attributable to Menu Costs
(from Mankiw, 1935)




If firms enact a contingent pricing policy this suggests that the firm will adjust

prices whenever B-A > z, assuming perfect information by agents acting optimally. If
imperfect information is added to the model, the decision to adjust prices may be clouded.
If, in the strictest sense, menu costs are the costs associated with physically changing and
announcing price adjustments, then the costs imposed by informational imperfections
within the firm are distinct from menu costs. I will offer later a model of hierarchies which
incorporates these informational imperfections. Menu costs and hierarchial delays may
simultaneously contribute to price stickiness, and distinguishing between these phenomena
may pose a significant challenge. The distinction between menu costs and the family of
informational issues will be further developed in the empirical chapters.

Menu Costs are one well known example of nominal rigidities introduced by New
Keynesian theorists. Empirical analysis of menu costs has been conducted by Cecchetti
[1986], van Hoomissen [1988], Kashyap [1990], Tommasi [1992] and Lach and Tsiddon
[1996]. These works are quite extensive, but three important findings affecting this
research emerge from this body of work. First, prices do not change instantly in response
to changes in aggregate demand (price level changes); they are sticky. Second, there is
extensive inter-firm staggermg of price adjustment. These implicate nominal rigidities as a
contributof to nonneutralities of money. Finally, there are intra-firm staggering of prices.
This suggests that some costs of price adjustment are neither lump-sum nor concave. This
final issue I will save for later explanation, but will note that linear or convex costs of price

adjustment suggest some phenomencn in addition to menu costs. Tommasi identifies them

as decision costs [1992].



Nominal rigidities are necessary but not sufficient to explain either the magnitude
or duration of business cycle fluctuations. More clearly, if homogeneous firms enact
contingent pricing policies where adjustment is made only when the net gain exceeds menu
costs, then prices will change in synchronization. In this case, business cycles may only
persist until aggregate demand changes sufficiently to spawn price adjustment by all firms.
Yet, the observed duration of fixed prices is much shorter than the duration of business
cycles. Thus, nominal rigidities alone do not explain the actual persistence of business
cycle activity. An explanation for the aggregate effects of nominal rigidities was
synthesized by Ball Mankiw and Romer [1983]. They begin with the demonstration of
nominal rigidities developed by Mankiw, and others, by concluding “[a]s long as the
predetermined price is close to the profit-maximizing price, the cost of price rigidity to the
firm is small” [pg 150]. But, to this they add that:

. . .the macroeconomic effects of nominal rigidity differ from the private costs becanse rigidity has
an “aggregate demand externality.” . . . [tlhe externality is that rigidity in firm /°s price contributes to
rigidity in the aggregate price level” [pp 150-151].

They argue that nominal rigidities behave like externalities thus “highly inefficient nominal
rigidities are not a mystery even though menu costs are small . . .[and] nonadjustment of
prices to a fall in demand leads to large reductions in output and welfare.” [pg 152]. They
go much further though, in stating the case for the importance of rigidities by concluding
that:

“The simple models . . . cannot fully explain nonneutralities of the size and persistence observed in
actual economies, Therefore, we turn to mare complicated models that incorporste realistic
phenomenas that magnify nominal rigidities. These phenomena include . . . asynchronized timing of
price changes by different firms” [pg 153].

Staggered or asynchronous price setting is suggested as a critical component of New

10



Keynesian analysis. I will address staggered price setting in the empirical porticn of this
dissertation, and attempt to link this with a theory of nominal rigidities. Here a fuller

description of the role of staggered price setting is appropriate.

Staggered Price Setting

Clearly nominal rigidities may play a central role in the theoretical explanation of
business cycles, but do not explain the persistence or magnitude of a cyclical flvctuation.
As Ball, Mankiw and Romer have suggested there is more to the analysis. By explanation,
imagine an economy with yeoman manufacturers and a homogeneous good. In this
economy, if prices are limited to semi-annual adjustment, but demand shocks occur
intermittently, then a business cycle, following an aggregate demand shock can iast no
longer than the duration of fixed prices. Markets will clear on the day prices acjust. This
is fully synchronized price adjustment. Likewise, if firms adjust prices in constant
proportion during the period, a business cycle will result, but will be less severe and no
longer than the case of synchronized prices, and the aggregate price level will experience
inertia.2 In either case, the externalities described by Ball, Mankiw and Romer are not
operative. Analysis of additional aspects of firm behavior may demonstrate the duration of
business cycles, which are clearly much longer than the duration of fixed prices.

In explaining this, Ball, Mankiw and Romer suggest additional aspects of

staggered price adjustment that are critical to the magnitude and duration of er:pirically

?See discussion by Benassi, Chirco and Colombo [1996], pg 235.
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observed business cycle activity.

“In actual economies, recessions following severe demand contractions can last for several
years, and while individual prices are fixed for substantial periods, these periods are generally shorter

than several years. Thus models with sticky prices must explain why the effects of shocks persist after

4ll prices are changed.

An explanation is provided by the literature on staggered price setting which shows that if
firms change prices at different times, the adjustment of the aggregate price level to shocks can take
much longer than the time between adjustments of each individual price {1988 pg 154].”

The reasoning behind much of this literature is clear; if firms perceive changes in
demand that would generate an optimal price change they may not do so because it may
change relative prices (hence causing a loss of market share). This description should be
familiar to any industrial organization economist, and is theoretically supported by
voluminous work in the game theoretic response of agents to demand changes. Indeed,
this description of agent behavior may be traced to Paul Sweezy’s [1939] kinked demand
curve, the earliest of the modern game theoretic descriptions of markets (Hicks, 1997).

Ball, Mankiw and Romer emphasize other research that concludes the sum of these
staggered price adjustments contributes to increasingly asynchronous adjustment the
longer the chain of production. For example, since firms may experience staggered input
prices, as well as staggered price setting by rivals, the reluctance to adjust prices may be
exacerbated. The reasoning here is clear. If firms are hesitant to adjust prices due to rival
behavior (desire not to change relative prices) then prices will be sticky. However, since
firms also receive inputs, any staggered changes of input costs, due to similar behavior
among suppliers, would further complicate the price change decision. If there are multiple
inputs to production, then this behavior may generate muitiple lags in price changes. The
hesitancy to adjust prices due to the combination of supplier and rival behavior may
propagate the effects of a demand (or cost) shock over a much greater time path. On this

12



issue, Ball, Mankiw and Romer conclude that:

“The literature on staggered price setting complements that on nominal rigidities arisig from menu
costs. The degree of rigidity in the aggregate price level depends on both the frequency and the
timing of individual price changes. Menu costs cause prices to adjust infrequently. For a given
frequency of individual adjustment, staggering slows the adjustment of the price level. Large
aggregate rigidities can thus be explained by a combination of staggering and nominal frictions: the
former magnifies the rigidities arising from the latter.” [1988, pg 155].

These, and other theories, establish a link between microeconomic behavior and
the macroeconomy. This does much to illuminate our understanding of the nature of
cyclical fluctuations as well as providing some strong explanations for important
microeconomic phenomena. There is need for additional research in support of New
Keynesian theory. Strong empirical findings of widespread nominal rigidities is needed to
support the assumptions of the New Keynesian model.

In this dissertation I will attempt to provide empirical evidence of nominal price
rigidities and staggered price setting in two markets. This is, in part, an attempt to offer
strong microeconomic evidence in support of the assumptions that underlie the New
Keynesian models of the macroeconomy. The next section outlines the reasoning for

following this line of inquiry and in guiding my selection of markets to analyze.

Potential Research

The models of nominal and real price rigidities employed by New Keynesians
depend upon imperfect competition in the goods market to generate their results. This is
in stark contrast with the New Classical models that rely on perfect competition. New
Classicalists are not concerned with the true degree of competition, only that the majority

of markets behave “as if” they are perfectly competitive in the sense that they change price

13



continuously to clear markets (Barro, 1977). The argument suggests that long-term
contracting, as optimal behavior, is a close approximation of market forces. This is
predicated on rational perceptions by agents of the marginal product and marginal
disutility of labor.® Lucas and Sargent go further in rejecting any attempt at dis-
equilibrium analysis with:

“Cleared markets is simply a principle, not verifiabje by direct observation, which may or may not be
useful in constructing successful hypotheses about the behavior of these [time] series. Alternative
principles, such as the postulate of the exdstence of a third-party auctioneer . . .are similarly
‘umrealistic’, in the not especially important sense of not offering a good description of observed . . .
market institutions.” [1978, pg 61].

New Keynesians rely on imperfect competition in micro markets, in the sense that
firms do not change prices or wages to maintain contimious market clearing. A direct
criticism of the New Classical arguments is offered by Laidler as “. . . hard to take
seriously as an empirical proposition, because it implies that agents have enough
information to take market clearing decisions in the absence of price signals.” [1986, pg
354, supra note 20].

To an industrial organization economist, the term imperfect competition is devoid
of analytical content. Nearly all markets display some elements of imperfect competition.
Therefore, the contention of price setting behavior that either theory relies on is not
critical. Indeed, there should not be disagreement on the theoretical price setting behavior
of any of the traditional models employed. Instead the question should be: where

empirically are sticky prices found?* The “as if” competitive contention of New

3Sec Laidler, 1986, supra note 20.

‘Atlcastonchchyncian(Ga'don, 1990) has described the representative firm as having a range
of competition {i.c. bounded [0,1]}.

14



Classicalists, and the reliance on imperfect competition by New Keynesians hinges on the

price setting behavior of the majority of firms, not the theoretical description of the
market. How can a resolution to the question of price setting behavior be found?
Industrial organization economists have long been interested in the degrze of
competition and price setting behavior in markets. Several indices have been developed to
measure degrees of competition.* These will be discussed in more detail in late- chapters.
The degree of competition in U.S. industries may be illustrated employing a re*zble, and
well known technique, the concentration ratio of the top four firms. This index relies on
the definition of the market, both regionally and through product definition, tc ~uggest the
‘fewness’ of firms in the industry. Usually, the less restrictive the market defini‘ion, the
lower the concentration (e.g. ‘beverages’ vs. ‘caramelized, sweetened, carbona‘ed
beverages available in Blount County, TN”). The data illustrated are measured at 2 very
highly aggregated level, the two-digit standard industrial classification (SIC), z~d may thus
under-represent the ‘fewness’ of firms in a particular industry. The result is the: the
competitiveness of the industries may be over-stated. Despite this, it is apparert that a
sizable proportion of industries are relatively uncompetitive as measured throug? this

index. See Table 2-1.

*Note that no attempt to affix traditional models such as monopolistic competition or oligopoly is
implied. 1.0. economists cherish these models, but do not frequently rely on “fitting” empirical mcasures of
markets to the theoretical models.

15



Table 2-1 Concentration of

U.S. Indnstriw: 1938
CR4,2-Digit  Percentage

SIC of Industries
90-100 1
80-89 2
70-79 6
60-69 6
50-59 11
40-49 14
30-39 19
20-29 19
10-19 15
0-9 4

Note: Values do not sum to unity due to rounding. From

OEICCNIRS FAPOYT IDOD (VR USRS TIRK

This table illustrates that actual markets exhibit a wide variety of competition, from
very competitive at the low concentration levels and quite concentrated or uncompetitive
at the higher levels.® There are alternate methods of measuring competition, but by this
example, the traditional monopoly (as employed by Mankiw, 1985) would represent less
than 1% of the economy, and the traditional model of perfect competition less than 4%.
Attempts to find price rigidities in monopolies, or continuous market clearing in the near
perfectly §ompetitive levels, is indeed laboring at the margins.

Again, the real problem is not to define the state of competition, and then generate

model results based on the theoretical price setting outcomes of the traditional model.

®Also, the positive correlation between concentration, and the duration of fixed prices is one of the
most repeated observations in the connecting literature between 1.0. and macroeconomics (Mesns, 1935;
Carlton, 1986; Gordon, 1990, Martin, 1993).
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Instead, establishing the actual price setting behavior in a majority of markets would seem

more relevant. Of course, it would require several years of combined effort, by all the

economists currently working in industrial economics to establish the price setting

behavior of firms in a majority of markets.” An alternate strategy would be to search for
price rigidities in markets that exhibit many of the characteristics of perfect competition,
and labor towards monopoly in search of rigid prices.

It seems reasonable to assume that if widespread rigidities are found in markets of
any degree of competition, then the bulk of less competitive firms should also posses
these rigidities. Once widespread price rigidities have been found, then it would be
appropriate for macroeconomists to employ, as their representative firm, one which best
describes the true state of price setting behavior.

This strategy is fraught with danger for the New Keynesian researcher. If price
rigidities are absent in all but the most concentrated firms, then it may be appropriate to
concede that the New Classical model is a better description of the macroeconomy.®* The
potential benefits are enormous. If firms in workable competition exhibit price rigidities,
then Barro’s “as if” proposition is called into question. Indeed, the criticism by Lucas and
Sargent is moot if markets very near the ideal of perfect competition display pricing
behavior heretofore believed to be present only in much less competitive firms.

Also, as with any research, much replication is necessary. No dissertation length

7A leading 1.O. economist, Timothy Bresnahan, related to Gordon (1994) in a survey of New
Keynesian economics that defining a single market by this method would require the estimation of “literally
thousands of elasticities” (Gordon, 1990, pg 1128, note 18).

$Also, on a more practical level, much looking may be necessary before rigid prices are found. An
extensive search for price rigidities while on a graduate fellowship is not appealing.
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empirical survey could answer definitively the questions raised above, which are, in effect,
the appropriate choice of the representative firm behavior in a macroeconomic model.

I shall begin the search for price rigidities in firms as empirically near the traditional
model of perfect competition as are found in industrial markets. These firms will exhibit
the characteristics of workable competition suggested by Clarke [1946] and Sosnick
[1958].

Workable Competition is not a new theoretical interpretation of a market but one
which has its foundations in the earliest effort by microeconomists to describe markets as
they empirically appear. The foundation for this research was the realization that the
traditional model of perfect competition “. . .does not and cannot exist and has
presumably never existed, for reasons quite apart from . . .collusion” (Clarke, 1940, pg
241). The perfectly competitive model remains a standard for efficiency, but as Clarke
pointed out so long ago, it is an “unreal . . . starting point of analysis” (1940, pg 241).°
The theoretical result of this search for a more realistic benchmark for analysis is workable
competition.”® From Clarke’s work, a number of theorists have developed a criteria based
approach to market structure, conduct and performance, the traditional analytical
framework of industrial organization.

Market structure conditions for workable competition suggest there should be no

5The efficiencies Industrial Organization economists point to in the traditional model are productive
efficiency at the equality of price and average cost, and the allocative efficiency at the equality of marginal cost
and price.

1%fonopolistic Competition (Chamberlin, 1929) which has been used by several NKMT theorists as
the representative market, suggests product differentiation (address-type) generates less than perfect elasticity
in the goods market. This is a much less competitive market structure than workable competition. This
heterogeneity issue will be explained at length in Chapters 4 and 5, the empirical section of this dissertation.
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barriers to entry or exit, the number of producers should be as high as economies of scale
allow and product quality should be price sensitive. Market conduct requires uncertainty
as to rival behavior in the event of price adjustment, and non-collusive behavior, including
the absence of predation or limit pricing. Conduct also requires that efficiencies should
be rewarded and inefficiencies punished in the market. Advertising should be primarily
information based and price discrimination (other than cost-based price differentials) not
be present. Market behavior suggests inefficient resource use not be apparent, a
responsiveness of product attributes to consumer demands be observed and profits should
reward investment. Market behavior must also be characterized by equilibrating
adjustment of prices," technical innovation, and appropriate levels of advertising should
occur.'? Finally sellers who yield to consumer demand should be successful. The basic
criticism of this analytical process is the potential subjectivity of any individual
interpretation. It is the sum of the evidence that should be less open to criticism."

What this theory creates is a reasonable benchmark for analysis, workable
competition. Given that researchers into markets have long concluded that the
traditionally competitive market does not exist, the New Classical modelers choice of firm

behavioral characteristics should be challenged. I will do so; however, I do not suggest

"My interpretation is that in the wake of cyclical instability that prices should adjust fowards market
clearing. This implies a general equilibrium framework is correct, but does not suggest prices adjust smoothly
and continuously. Indeed I shall offer strong evidence to the contrary.

nSubqumtmmethemeﬁcdmmmofwmbkwmpcﬁﬁmtheDaﬁnmSwhaoondiﬁms
of advertising, which suggest an optimal level of advertisement exists and is empirically verifiable (though not
in this dissertation).

BThis list taken from Scherer and Ross, 1992 whose review of the literature is concise and clear.
Interpretation of individual aspects taken from Sosnick [1958] and Clarke [1946].
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replacing their representative firm with one of workable competition, because I do not

assert that workable competition characterizes the majority of industrial markets. Indeed,
most markets are Jess competitive than the standards required of workable competition. I
believe that under questioning classical modelers would assert that workable competition
is sufficiently like the ideal model of perfect competition to leave their modeling
conclusions intact. I suggest they are quite wrong. Once markets deviate from the
implausible ideal, they no longer adjust prices continuously. If this can be empirically
established, the New Keyensian theory suggests a realistic, elegant, and empirically

supportable description of the macroeconomy.
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CHAPTER 3

HIERARCHIAL DELAYS

“. . . the interrelationships which govern the mix of market and hierarchy, to use
Williamson's terms, are extremely complex, and in our present state of ignorance it will not be easy
to discover what these factors are. What we need is more empirical work.” (Ronald Coase, Nobel

Laureate Lecture, 1991)

A research agenda, recently supplied by a Nobel prize winner is sufficient reason to
undertake inquiry, and is all the more fascinating if the research may simuitaneously
answer additional unrelated questions. A full theory of hierarchies is beyond the primary
purpose of this dissertation, which is an empirical investigation of price rigidities in two
industries and support for a macroeconomic model. However, I must explain, in as simple
a manner as possible, why hierarchies matter in the context of the firm. In this chapter I
intend to review the existing work on hierarchies and illustrate how hierarchies generate
informational delays in firms. This will yield some testable hypotheses concerning pricing

and hierarchies.

A Review of the Literature

That hierarchies exist, and are major contributors to errors and delays in
decisionmaking is clear. There has been some important theoretical work performed by
economists on hierarchies, but little empirical research; certainly nothing as extensive as
the popular concern with management problems would suggest. Nevertheless,
management information systems, on which billions of dollars have been spent by U.S.
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businesses this year alone are in large measure attempts to ameliorate hierarchial delays.

Even the “Reinventing Government” crusade of the current administration and Congress’
examination of the Internal Revenue Service are at their core, attempts to address costs
imposed by an extensive hierarchial structure.

Why then are economists slow in addressing the effects of hierarchies (for example
there are no existing theories on whether prices change slowly due to hierarchial delays)?
The answer is straightforward: economists have good reason to be suspicious of theories
that suggest optimizing agents and firms allow hierarchies to interfere with maximizing
profits. Prices, and to a lesser extent quantity and quality are the variables that firms must
adjust to meet consumer demand. Failure to adjust these variables when appropriate is the
very definition of non-optimal behavior. For this reason alone economists are—as they
well should be—loath to accept a departure from optimal behavior without cogent
theoretical explanations.

The origin of the modern economic investigation of hierarchies began with Ronald
Coase’s ground breaking The Nature of the Firm in 1937. In this seminal paper, Coase
attributed firm structure to optimizing behavior, the minimization of transactions costs.
Simply, the organization of production, and the myriad internal exchanges that firms
undertaké are performed at a lower cost by firms, than through markets. Later researchers

extended his explanation, with the direct genesis of Coase’s work culminating in

identifiable types of transactions costs, coordination and motivation costs (Milgrom and
Roberts, 1988, 1992). These authors suggest that the organization of production and

exchange requires a hierarchial structure, and use as examples stock exchanges and



production planning in firms. They also identify two separate types of motivation costs,

those of asymmetric information and imperfect commitment. {1938, 1992, pg. 28-31).
Still, Coase thought the issues he raised in 1937 sufficiently under-studied to emphasize
the need for expanded research on them in his Nobel Laureate lecture in 1991. He was
especially critical of the lack of data intensive analysis on hierarchies and markets that was
then (and is now) a lamentable condition in industrial organization.

Following in Coase’s footsteps was Oliver Williamson, who in a 1975 book
Markets and Hierarchies addressed nearly all the major issues of internal organization.
This work emphasized analysis of the actual transaction of a good, and borrowed heavily
from the Institutionalist approach of JR. Commons.! Its greatest contribution is to
provide strong neoclassical or micro theoretic explanations for existing Institutionalist
theories, in a process the author called an attempt to “reformulate old issues” {1975, pg
xii].2 Williamson’s book detailed several informational aspects of organizations;
contracts, vertical integration, the economics of multidivisional firms and conglomerates as
well as market power issues. This research holds a central position in the hierarchial
literature, but is certainly not alone in its explanations of hierarchial behavior. Notably
George Stigler [1961b] offered some comment on information costs, Joseph Stiglitz
[1975] pr@ucd interesting work on firm structure with respect to incentives, risk and

information. His chapter in the Handbook of Industrial Organization [1989] provides a

'Williamson’s work is an important element of the New Institutionalist economics.

2Speciﬁcally. Willismson felt, as did J. R. Commons, that the transaction was the basic unit of
economic activity and should be the starting point of analysis.



valuable review of information’s role in economic organization and transactions.

As expected the more recent research into these issues has been dramatic. Tirole
[1985] offered economic explanations of bureaucratic behavior in firms, while McAfee and
MacMillan [1995] extend the notion of hierarchial delays into the now familiar
organizational diseconomies of scale. These authors conclude that the organization size
may create real costs to firms unrelated to physical production. Also, Keren and Levhari
[1989] analyzed specific firm models that captured elements of decentralization and loss of
control due to hierarchies. In this paper the authors create a specific model of firms that
permits decentralization of decisionmaking. They illustrate a distinct cost between
decentralization and loss of control. This suggests that decisionmaking has direct costs to
firms. My research is related to this area of inquiry.

The literature on hierarchies is not isolated to economic journals. Both the
sociology and industrial psychology literature on hierarchies are extensive. The literature
in these areas focuses more heavily on issues not directly related to transactions costs, so
is outside the scope of this review. They do provide an interesting link to other social
sciences which was identified by Williamson as critical to the extension of economic
theory in this area. [1975, pp. ix].> The management literature, though quite broad, has
mainly foéused on ameliorative efforts of hierarchial costs which center on the incentive
issue and decisionmaking delays. It is on the incentive issue that some of the most
interesting economic analysis has been performed. The principal-agent problem as it

pertains to risk and insurance is quite developed. It has extended into analysis of

3Mankiw [1990] also identified this as an interesting adjunct to NKMT research.
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government (Stigler, 1961a) and the family (Cigno, 1991) in numerous microeconomic

issues. Its relationship to transactions cost was specifically developed by Keck [1987]
who identified private information as the primary culprit in transaction failures in a wide
variety of environments. Qian [1994] identified the incentive problem as a contributing to
loss of control in hierarchies. This paper specifically develops this issue within the context
of an optimal hierarchy, first introduced by Williamson [1967]. A far-reaching review by
Radner [1992] details firm behavior with several extensions into information issues. He
identified managing as a central economic activity (illustrated with considerable data) and
builds several models with varying decision levels, comparing each.* Yang [1995] built a
model of supervision which included hierarchial control into a supervision specific context.
This model is based on the previously mentioned work by Williamson, Keren and Levhari.
Further work by Syzmanski [1987] introduces moral hazard into internal labor markets for
a firm. Haubrich [1994] calculated the optimal marginal valuation of performance pay in a
theoretical paper. Noe and Rebello [1996] also extend the notion of managerial
opportunism. Their paper identifies an optimal locus of control in firms. This is an
extension of the optimal hierarchy work done by Williamson [1967]. Dong and Dow
[1993] offer an interesting, and rare, empirical analysis of supervision (monitoring costs)
in Chin&cé agricultural cooperatives. In a recent paper Mehta [1998] suggests that the
limited time managers possess must be expended on both monitoring and coordination.

The observation is that the more time spent monitoring the less spent coordinating, a clear

‘Pﬁswmka!somggc&sthatamehmnnveeﬂ'msmxqummlmgxmplemamnonhgs, and therefore
there are long delays in effecting hierarchies through firm policy. This is important in selecting the length of
time for empirical action in the following chapters.
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addition to Williamson [1967] that develops several interesting labor market issues.’

The expansive issues of hierarchies and the principal-agent problem have also seen
research that suggests macroeconomic relevance. The previously mentioned work by
Akerloff and Yellen [1985] on efficiency wage and near rational firm behavior suggest
macroeconomic implications to the microeconomic issues mentioned in this chapter.
Curiously missing from the literature is an explanation for hierarchial delays in price
setting by firms. Perhaps this is due to a central tenet that price is the informational
element to much of firm decisionmaking, or because it seems unlikely that a firm would
allow this problem to interfere with optimal price setting behavior.

I have found only two references related to hierarchial delays in the
macroeconomic literature. First, Alan Blinder [1990, 1992] conducted a survey into price
rigidities which included hierarchial delays as a possible explanation. Second, Mariano
Tommasi [1992] cpncluded that there was evidence of decision costs in price setting by
firms. Both of these researchers were exploring the microeconomic foundations of
macroeconomic phenomenon, as does this dissertation, in part.

Two important concerns emerge from this literature. First, if price is considered
the primary information element to firms, how does the near universal existence of
admnmstered prices enter into analysis? Second, if firms find it difficult to control the
simple incentive problems described in the literature, how can they accurately calculate

much less ease hierarchial delays? I shall address both these issues in the following model.

"I'hisarﬁclereocivedmmhmmﬁoninﬂlcpopuhrpmimmediatcly following its publication.
Between the time this dissertation was approved by the committee and final editing was performed a review
appeared in The Economist (May 30th, 1998, pg. 74).
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What follows here is a simple model of hierarchies within firms and an illustration
of how price setting may be affected by these hierarchial delays. Following this simple
model are extensions into bounded rationality and the principal agent problem. This
model is not new, nor extensive in its content, but quite simple in formulation. That is my
intent—I am seeking generality—for a complex model is unnecessary to explain the
behavior I suggest is a root cause of price rigidities. The sole novelty of this approach is
that it is used to explain inflexible price adjustment. That is a necessary condition for the
New Keynesian explanation of business cycle activity. That the result of hierarchial
delays, rigid prices, has macroeconomic importance was explained in the previous chapter.
That it actually occurs will be illustrated through empirical investigation of two separate

markets in Chapters 4 and 5.

How Hierarchial Delays are Generated

In the following three level hierarchy there is a principal, who supervises two
managers, with each manager supervising two agents. Decisions concerning product
aspects other than price are not initially considered. In the simplest form of this model the

firm hierarchial relationship is as illustrated in Figure 3-1.

Principal

Manager

AVANIN

Figure 3-1, Simple Hierarchy
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In this simple form, the model may easily fit the traditional model of perfect
competition. If the agent sets prices in the Walrasian tattnement process, then prices will
adjust continuously to market clearing, and the neutrality of money will exist. If price
decisions are made at higher levels (manager or principal), but respond at an instantaneous
rate then in a real sense there is no deviation from Walrasian market clearing. These
assumptions rely on tremendous artifices.

Firms that respond to organized market prices (such as commodities) may adjust
prices quite rapidly. However, Blinder [1990,1992] found that less that 2% of firms
actually change prices daily.® Enlightening as this may be it still does not imply that failure
to adjust prices daily is sub-optimal Walrasian adjustment. The absence of a large number
of rapidly adjusting markets may lead to doubt as to the appropriateness of describing the
aggregate economy in terms of continuous market clearing. A method of determining the
Walrasian rate of adjustment is the examination of price setting characteristics of firms
operating in the same market. In this situation, firms should adjust prices simmltaneously,
and with the same magnitude. This shall be the basis for this model.

Henceforth assume that firms are operating in workable competition. This is the
nearest empirical example of perfect competition found in industrial markets. Firms in
workable .competition are distributed very high on the competition spectrum. Essentially
there is no market power, firms administer prices, in that they must decide upon the
appropriate price and mark the product with that price. They still rely on information

derived from the market as to the appropriate price. The products are nearly

€ So, “in the beginning there were markets” (Williamson, 1975, pg. 20).
28




homogeneous, in that they do not have an address-type heterogeneity. If one firm exits
the market, then the excess demand this generates will fall with equal proportion on all
other producers of the good. .
First, I will answer the problem of how the near universal existence of administered
prices may be explained in a hierarchial context. This is simply how prices may be set in
firms. To begin this analysis, I will construct a stylized information transmission
mechanism for our firm. Information transmission (dl/dt) between the hierarchial layers
takes one period to transmit. Also, the decision (dD/d¥) to transmit the information
requires one period. Each actor in our model then takes two periods to decide and
transmit information. The transmission of information upward is subject to this decision
process, downwards there is passive decision support (Koh, 1994). This suggests that
the lower echelons simply transmit decisions downward without undertaking the decision
process.” Refer to figure 3-1, where movement along each connecting length takes a
period, while decision at the nodes require one period. With passive decision support and
an initial decision by the agent exhausts seven time periods for full information to be
decided and transmitted in this firm, from agent through manager to principal and back.

This is a hierarchial delay.® It follows the following schema:

"Here I could incorporate Broadcast information (Milgrom and Roberts, 1992) which reduces the
time period of decisionmaking for all firms. This does not substantially change the model, but is an interesting
potential extension. Also, the possibility that firms change their hierarchial structure in order to speed

decisionmaking was suggested by Radner [1992].
*The initial informational event could be a change in demand
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t: Agent receives apparent demand shock from consumers (lowered sales), and decides it is credible .
t+1: Agent transmits information to manger.

t+2: Manager decides that agent information is credible.

++3; Manager transmits information to principal.

t+4: Principle decides information is credible and decides to change price.

t+5: Principal transmits information to manager.

t+6: Manager, undertaking passive decision support, transmits information to agent.

t+7: Agent changes price.

This does not yet clearly establish non-Walrasian market clearing. To infer this, I
will introduce progressively, several modifications to the basic model. The first
modification to the model is to maintain firm homogeneity; except by altering the pricing
decision echelon to the principal in one half of the firms. There, one half the firms retain
price decisions at the principal, the remainder with the agent. Imposition of a demand
shock requires each firm to change prices to maintain their prices at the optimal level. Our
prescient firms change price instantly to the market clearing level. The remaining firms
require seven periods to adjust prices to the market clearing level. At this point I will
impose a capacity constraint on firms so that adjusting inputs (hence outputs) requires
several periods. This is only necessary to establish that the prescient firms cannot increase
output to meet demand immediately. This will generate a decline in output, assuming a
negative demand shock, a loss of revenues to the firms experiencing hierarchial delays, and
a reduction in profits to the firms and wages to the workers.”

This model is compelling because it establishes staggered price setting in firms,
with the sole altering of the pricing decision echelon from the agent to principal. This is a

trivial example however, extensions of this mode] will provide more useful analysis.

9Thismmdntwagsmaoonstantpropaﬁonofrcvmww:;ﬂ. where pis a proportion and R
is total revennes.
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The second extension allows the firm to vary in size. So for this example, assume
one firm produces two goods, the remaining K-1 firms produce one good."® This requires
the addition of an additional hierarchial layer. There is now one firm with two layers of
management. Assume each firm retains pricing decisions at the principal level. The
general demand shock now implies that the larger firm requires longer time (9 periods) to
change prices, while our prescient firms require 7 periods (here I retain pricing decisions at
the principal level in all firms.) This does not alter the competition environment. If firms
have long delays in changing capacity, the smaller firms will be able to collect short run
profits, but unless we assume frequent shocks, the firms with delays will eventually adjust
to market clearing. I must note that the degree of competition is not necessarily altered
here. Workable competition may remain the appropriate description of the market.
Indeed, only if the price lags are much longer than the capacity lags would the competitive
structure of the market change. Short-run dynamics do not necessarily alter the long-run

degree of competition.

To extend the model further, assume the firms are distributed such that one haif
the firms produce 1/N products, with the remainder producing .5N products. If all firms
retain pricing decision at the principal, then the smaller firms require seven time periods to
adjust pn'é&s in the wake of a demand shock. The larger firms require a much longer
period (7 + 1.5N periods). The original price adjustment requires 7 periods and follows

the previous schema, while the larger firms require a longer time period such that:

mAmmﬁngthat&acmmmymmﬁrms&mpm&m(pahapsmfold)hnpﬁstdomJy
assigning products to firms ensures a high degree of competition.

31



t: Agent receives apparent demand shock from consumers (lowered sales), and decides it is a credible change
in demand.

t+]: Agent transmits information to manger.

t+2: Manager 1 decides that agent information is credible.

t+3: Manager 1 transmits information to Manager 2.

t+4: Manager 2 decides that agent information is credible.

t+5: Manager 2 transmits information to the principal.

#+6: Principal decides information is credible and decides to change price.

t+7: Principal transmits information to manager.

t+8: Manager 2, with passive decision support, transmits information to Manager 1.
t+9: Manager 1, undertaking passive decision support, transmits information to agent.
t+10: Agent changes price.

The addition of the 1.5N periods to change price is clear. Each additional product
requires an additional hierarchial layer (and three additional periods). As a shock to
aggregate demand occurs, then movement of price signals up the chain requires two
periods, and one period back down. Hence the addition of .5N products to a firms output,
multiplied by the number of time periods required for each price signal to move up and
back down the hierarchy increases the time required for information flow by 1.5N. This is

illustrated in figure 3-2.

Figure 3-2, Extensive Hierarchy
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This imposes rather large price rigidities on the bigger, multiproduct firms. This

causes staggered price setting, and is sufficient for this explanation of rigidities. However,
a much more developed argument is obvious.

Thus far the assumption that all workers take one period of decision making, and
share the same utility function has been used. This is highly stylized; however, firms of
varying size exist, as multiproduct firms, even in workable competition. The critical
observation is that price rigidities may exist even in workably competitive firms, and are
directly correlated with firm size. This suggests the following:

Proposition 1: The frequency of price adjustment, for firms in the same market, is a
strictly non-increasing function of firm size."

Thus, the first empirically testable proposition is suggested. If firms are subject to
the same supply and demand shocks, then, absent hierarchial delays they should change
prices with the same frequency, and in synchronization. That is the conclusion of the
traditional competitive model. Here I have established the former is in doubt, and have
suggested that it may be tested empirically. If firms are subject to hierarchial delays, they
will not change prices with the same frequency. However, I have not established any
degree of certainty as to the synchronization of price changes.

In fact, this simple model concludes that prices will change in synchronization (half

of all firms change prices simultaneously). Fortunately, the answer to this question rests in

Yproof: Clearly, if price adjustment requires information flows (dl/df), which is functionally related to
the number of workers dI{N)/d, then it cannot take less time to transmit information to two workers than it
takes to trensmit information to one worker. Therefore dI(t)/dN > 0. IFF dI(t)/dN = 0 then I(N) is a strictly
increasing function. This implies hierarchial delays is positively related to the size of the workforce.
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extensions of the model which are necessary for any treatment of hierarchial behavior in

firms,

Extensions of the Model

The first important extension of the model is to incorporate the idea of bounded
rationality (Simon, 1961, 1997). 1 will employ what Williamson [1975, pg 21] identified
as the critical element of his definition that “human behavior is ‘intendedly rational, but
only limitedly so’” (Simon, 1961, pg. xxiv). Williamson identified two important
characteristics of bounded rationality, the first is that there are neurophysiological limits to
human calculation, the second that there are language limits. I shall model the former,
simply because it is most convenient. However, in a general model of this nature, the
distinction is not critical.

So, with the same distribution of firms as the previous model, I suggest that no
individual manager is capable of making more than IIN decisions per period. Where I, €
[0, 1]. The distribution of II; need not be specified within these bounds. The result is that
each firm has a different rate of information decision.” The new rate of adjustment for the
firms with hierarchial delays is 7+.5N +0; where §; is the sum of the delays imposed by

bounded rationality on the firm: & = J{dl/dt + dD/df).”* This is the first example which

12The information transmission and decision mechanism is adjusted here, so that mangers who exceed
IN in a period merely “back log” decisions. When they have processed their maximum, the decisions are held
until they can be made. It is tempting to add an “in box™ effect, so that decision overloads are sequentially
placed into an “in box™ and decided upon in reverse sequence. This exacerbates hierarchial delays.

13This is 8 non-specified increase in the time required to decide and transmit. There are numerous
explanations for this. In Modeling Bounded Ratiopality, the author provides chapter level treatments of
knowledge, limited memory, choosing what to know, complexity in group decisions, finite horizon paradoxes,
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introduces a deviation from simultaneous price adjustment by the firms experiencing
hierarchial delays. An exception is that if §; does not vary across firms, then there is no
deviation from synchronization in price changes for the firms experiencing hierarchial
delays. That occurs when N is sufficiently large so that the number of managers within all
firms (those producing more than one good) exhibits the same sample distribution as the
population of managers. This unlikely occurrence may be entirely avoided if the
distribution of products in a firm is altered. The new model specification may take an
unspecified distribution (say, normal). This does not necessarily imply a deviation from
workable competition, which accepts a range of firm size, especially in conglomerates.
This results in asynchronous price adjustment, and should be sufficient to establish that
firms in workable competition do not vary prices in synchronization. However, another
extension of the model reinforces this conclusion.

Assume now, that firms may vary vectors of product attributes other than price;
however, changing price is the least costly method of adjusting to market clearing for any
good. These changes may be made at any level, but because of higher costs are sub-
optimal to changing price. Also, assume that a proportion of actors possess an altered
utility function. Assume that for all actors with a modified utility function wish to appear
as successful managers, to move vertically in the firm hierarchy. Therefore they may not
vary price following a demand shock. Instead they will change some other attribute in the

product vector. This would not be directly visible to higher level managers, who would

computability constraints, procedural decision making and bounded rationality (Rubinstein, 1998).
Selection of one of these explicitly reduces the generality of my model.
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only observe an unchanging price and quantity. I do not wish to complicate the model so

have kept this as an unspecified exogenous element of the utility function for a proportion
of actors.! This lack of formal specification does not alter the outcome which is to
introduce the principal-agent problem into the model.”*

Now, when a demand shock occurs, firms face two problems, they must transmit
and decide upon the information concerning the price change. This causes larger firms to
adjust more slowly, and also eliminates the synchronization of price adjustment among
firms. The second problem firms face, is that a proportion of their employees do not share
their optimization functions, and will not readily transmit optimal pricing information. The
combination of these two problems introduces information impactedness into the model
as an explanation for hierarchial delays in price adjustment to market clearing (Williamson,
1975). This outcome makes it clear that information impactedness generates

asynchronous price adjustment in firms. This offers an additional proposition.

asynchronous adjustment of prices in the same market.'*

Proposition 2: Information impactedness, randomly distributed across firms generates
I have not yet described the effect of a supply side shock, the result of which is less

|

|

severe, if only because firms should have better information regarding changes in the cost

of inputs, than demand. A supply shock could be the result of costs changes to an input,

WThis is quite plausible, the higher an individual moves in the hierarchy, the higher the wages. Itis
not necessary to build an extensive model of retirement and new entry to explain this process.

15This mesns that some workers arc maximizing their utility in the long-run, or over a lifetime, not the
short-run. Otherwise, they would not forego the short-run loss in wages that are a proportion of firm revenues.

16proof: Clearly, if information flow I(N), and p is a parameter adjustment of bounded rationality
assessed to an individual agent within a firm, and p # 1, then dI(9)/dN = pdi(1)/dN.
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such as microcomputer chips in the computer market, or severe weather affecting grape

production in a wine market. In either of these events it seems apparent that the firm
would have better information regarding shocks since they would appear in the cost data
of the firm. For that reason alone, it is safe to conclude that supply shocks generate
pricing responses more quickly than do demand shocks. If firms are of different size, and
experience different rates of information transmission and decisionmaking it seems clear
then that the frequency that prices adjust will vary.

The magnitude of the variation in the frequency of price adjustments is an
empirical not theoretical issue. That will be addressed in Chapter 4 and Chapter 5. Also, I
have not mentioned the possibility that a change in price for a subset of goods may
generate price stickiness. That is a reasonable extension, but complicates our argument
unnecessarily.

This explanation of price adjustment has only touched the surface of information
theory and hierarchy problems endemic in firms. I suggest that the probléms of
information impactedness is orders of magnitudes greater than this model implies. Models
of information transmission and hierarchies that currently exist in the literature address
issues of much greater complexity than those mentioned here. Of note, is the problem of
hierarchial delays in firms that possess market power. That issue was specifically not
addressed in this dissertation because the focus here is on workably competitive markets.!’

Also, the notion of passive decision support (Koh, 1994) would not seem appropriate if

170f course the traditional model of a monopolist changes prices continuously; it is only the addition
of menu costs or some other variation of the traditional model that leads to prioe stickiness.
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contradictory price signals occur. This is readily applicable to firms where bounded

rationality or information impactedness causes upper level managers to receive
information from the same shock to aggregate demand at differing times. This only serves
to increase hierarchial delays.

A potential criticism of this model is its explanation of why firms grow to a size
that generates hierarchial delays. I have used the artificial imposition of the number of
products produced by a firm. This, of course, is not how a product mix is determined in
actual markets. There are two powerful answers to this potential criticism. First,
information impactedness suggests that managers may not know they have hierarchial
delays. If this were true then there would be no reason not to increase firm size.'*

Second, economies of scale in production may be of sufficient size to generate growth
without regard to hierarchial delays. Also, firms may grow to achieve economies of scope
in production. Or simply, a principal-agent situation may arise where a manager desires to
have control over a large firm. This is interesting also for it suggests that the strategy of
asking managers about hierarchial delays is in error. Blinder [1990, 1992] did soina
survey of business managers, asking them about price rigidities in their own firms.

Blinder rejected hierarchial delays, and went so far as to suggest that further
investigation of this form of price rigidities was fruitless. I disagree, and note three

reasons for my disagreement. First, it is interesting that the theory itself was suggested by

"[haemnmwsmsommhmﬁxms'uqmonﬁsofmmsofmpqac. I
have not modeled them taking them as axiomatic. There are reasons within the bounded rationality argument to
suggest that finns increase size. Specifically, this is to give managers increased power, or span of control, and
ultimately higher wages. I only wish to note these, extending them into this model only unnecessarily
complicates this discussion.
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a manager in the preliminary survey, it not being a theory extant in the economic literature.

Second, despite its poor showing in the survey, a larger percentage of managers in large
firms accepted this as a relevant theory. Finally, I suggest that the most interesting point is
that arzy manager actually rated this as a possible cause of price rigidities. If a manager
was aware that hierarchial delays caused lost revenues, why did he not ameliorate them?
Also, if they did exist with whom does the fault lie? I believe that failure to fix hierarchial
delays is a management error of the most egregious type, and unlikely to be admitted to by
most managers.'’

This brings me to answer the second question from the early part of this chapter.
How can managers mitigate the effects of hierarchial delays? I suspect firms accept some
hierarchial delays, even if they are aware of their existence—and I believe many are. They
should be treated as simply another cost. This is conceptually quite similar to the problem
introduced by Mankiw [1985] where firms respond optimally to memu costs; imposing
high costs on the aggregate economy. Even if information impactedness were to be
overcome and a responsible manger observe hierarchial delays, do they differ in some
remarkable way from other costs? They may be reduced through expensive information
systems or management training as I mentioned in the opening of this chapter. They may
be relieved by reducing firm size, spending more on worker training or eliminating

redundant management. In any of these cases there is no reason to believe that

"deﬂmlyoﬁ'amyacpuimchucasastaﬂ'oﬁw(opaaﬁms)inlargewgmizaﬁons(800to
25,000 persons), and as an executive officer (chief operating officer) and commander of smaller crganizations
(=300 persons). In these organizations, hicrarchial delays undoubtably existed, but we all labored exhaustively
to ameliorate them; failure to do so was almost unforgivable (and potentially fatal). This is not a characteristic
only of the U.S. Armry, but more likely to be found in profit maximizing firms.
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ameliorative steps, at the margin, would be more costly than the marginal cost of the delay

itself. Indeed, quite the opposite conclusion may be made. Information impactedness

makes hierarchial delays less visible, so the true marginal effort of reducing hierarchial

delays may always deviate from optimality. \
As I mentioned previously, Blinder felt that hierarchial delays were a form of ‘

menu cost, and I allowed that in the macroeconomic context the two were similar. Here I

suggest that, menu costs exist for firms, and are well known to managers, and are subject

to the same type of appropriate decisionmaking as other costs. They may lead to price

rigidities, and are part of a firms’ optimization decision as suggested by Mankiw [1985].

Hierarchial delays, or decision costs, which are synonymous here are different from menu

costs, in that the simple optimization function of the firm differs. In Mankiw’s model,

firms were not subject to the problems of information impactedness. The decision not to

adjust prices given the existence of menu costs was a perfectly rational act.®® The

existence of information impactedness suggests that the firm cannot optimally adjust

prices. Failure to adjust to a optimal position when it is possible is irrational, it is

perfectly rational to not adjust when one does not know the optimal position. The central

conclusion about the problems of information in the firm is that they exist, and

ameﬁomﬁve steps may be taken. However, the actual existence of the problems may be

unknown to actors who would be responsible for their correction.

Also, firms may have these problems and yet be in workably competitive

2That is, the optimization function employed by Mankiw allowed for perfect information flow and
fecisi ki
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environments. There may be an ebb and flow in the magnitude of hierarchial delays and
firms may experience hierarchial delays at different times. I am only mentioning this to
highlight that the antecedents to this model have identified information impactedness as a
strong contributor to hierarchial delays (though not specifically in the context of pricing).
This model concludes that this problem exists in workably competitive firms, and may be
empirically verifiable in the frequency that prices change in firms with differing hierarchial
structures (size). This should be of great interest, and was even identified by Radner
[1992] as a previously unexplored area of investigation.

What rem#ins is to test this model empirically, on workably competitive markets
and verify or refute the predictions of Proposition 1 and Proposition 2 that hierarchial
delays impose nominal price rigidities and asynchronous adjustment of prices on goods in

the same market.
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CHAPTER 4

THE MICROCOMPUTER MARKET

“In the prosperous 1980’s [Firm X] increased its management layers and slowed the
decisionmaking process. In late 1990 the company restructured, trimming its work force by 8%
(about 400 employees).” (Computer Industry Almanac, 1995)

The market for microcomputers developed quickly in the late 1970's with the
widespread introduction of new technologies that miniaturized the processing capabilities
of larger mini~computer and mainframe systems (Langlois, 1990). This was followed
closely by the introduction of two computer operating systems (DOS and APPLE) which
permitted the extension of many of the computing features to persons not skilled at the
existing computer languages (e.g. COBOL, Basic, etc.). This allowed for the adaption of
software for a variety of applications from word processing to games.

By 1993 (the beginning of this investigation) the microcomputer had undergone
five “generations” of product development, and had acquired a well founded reputation as
a rapidly changing technology. The market itself began (as most do) as a near monopoly,
but rapidly matured into one of robust competition. As demand increased, the number of
goods and firms increased remarkably. This accompanied rapid cost decreases in the basic
components of computers, especially the processing chip. Indeed “Moore’s Law” that
posited geometric increases in chip design was widely used to describe the firture of this
market.! Many firms produced multiple goods, while others limited their product lines to

microcomputers. Additionally, this market had various sized organizations, a -

lMom'e’:zlmvsugg«tsadet:weast:inchipsizzeeveryZ%yeurs,hgmecadonblingofitscapacityinthat
time (Schaller, 1997).
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characteristic which clearly offers potential for testing of hierarchial conditions among

firms as described in the previous chapter. This chapter will develop a detailed argument
as to the competitiveness of this market, explain the price setting characteristics, and

empirically examine both issues.

Market Structure

Product Differentiation

Competition analysis of the microcomputer market began with product definition.
I selected the Data Operating System (DOS) compatible’ microcomputer with 80486SX
and 25/33/50 Megahertz processor and components.> This product was sold directly
from the manufacturer to independent computer retailers. The time period selected was
January 1993 through December 1995, which was convenient for eliminating some
potential substitutes under the inference of low cross price elasticity.* First, the Apple-
Macintosh machines were excluded. Not until late 1993 was software generally available
to translate the Apple-Macintosh operating system into the DOS system and vice-versa.
Even now (1998) the process is not fully debugged for some common software
applications. Also, a number of consumers were adjudged to be purchasing upgrade

systems, and so were wedded to either the DOS or Apple systems from previous

This is also known as IBM compatible.
3'I'hisinchldwmunoxngradamdeleetronicassetnblyomnponmtsforthesystcm.
‘Ameasmeofthcaosspriceclasticityagaimtevmclosesubstinnaisnotfeasiblesolwillemploy
the techniques outlined in the 1992 Department of Justice Merger Guidelines, and here infer cross price
lasticities.
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computer purchases.’ For these reasons I eliminated Apple Macintosh machines from the
investigation.

The decision to exclude the small number of 80386 machines on the market was
especially simple. The 80486 Central processing unit (CPU) was the state of the art
consumer machine during the sample period and would not be readily substituted for the
older machines.®

INTEL corporation possessed 70% of the U.S. microchip market during this time
period. While smaller firms also produced chips, the price of the chip sold to the
manufacturers as well as the duration of prices is not available’. The SX processor
assembly does not have a mathematics co-processing capability which is available with DX
chips. This affected only a small number of software applications of the period. The DX
processor was available at a much higher price (as much as 4 of the total price of the
chip).® Consumers requiring a DX processor would likely purchase that option, those not

requiring the DX option would not incur the unnecessary expense.

*The industry marketing literature recognized both the Switching Costs between DOS and Apple
systems and the strategy of marketing to upgrade buyers. I concede this is not scientific literature, but do
believe it is substantially correct.

®Recently, computer retailers have begun marketing older machines at a large discount, but this is
usually done where memory, or other peripherals represent the obsolescence, not the processing capacity itself.
That was not a common practice during the sample period.

7Of course, the retail price would be available, but it seems that the price of this major component
would change in close synchronization across all manufacturers. I shall address the importance of firm costs
later.

*This price differential dropped somewhat near the end of the sample period, but remained
substantial.




Concentration

Market structure has a well developed quantifiable aspect in several indices of
market power. The two most common of these and their estimated ranges for the

microcomputer market during the sample period are identified in Table 4-1.

Table 4-1, Indices of Market Concentration, The Microcomputer Market
© Fomms  Rmg LowEstme High Estimate
Concentration Ratio CR4=YP, 0sCR,<1 20 35
Hirschmen-Herfindshl TP, 0<P<100 0< HHI< 10,000 250 1000

These estimates were drawn from the Computer Industry Almanac, 1994-5. The
HHI estimate weighs the largest firm more heavily than many other indices. In this
sample, only during the highest concentration period would a merger between the two

largest firms be contested by DOJ under Guidelines.’

Evidence of Competition

Despite this rather narrow market definition, the supply side of this market was
relatively competitive. This market easily fits the description of workable competition
(Clarke, 1946). The importance of establishing the degree of competitiveness in this
market is critical for two reasons; to establish price rigidities in workably competitive

firms as a representative firm in a macroeconomic model, and to reduce the possibility that

The data employed in this dissertation is quasi-proprietary, in that 25% of the firms used in the
sample have data collected both directly from the firm and from published sources. I have promised not to
disclose the data collected from the firm itself in published form. This precludes my naming firms in
comnection with specific data. I will gladly answer questions from scholars. Please see Appendix A for details
on contacting me and using the data.

45




these firms are engaged in a pricing game. A textbook description of workable
competition (Scherer and Ross, 1992) suggests that certain market structure, conduct, and
behavior criteria be met to establish this condition in markets. Likewise, the Department
of Justice Merger Guidelines employ a number of indices and criteria to establish the
degree of competition in a market. Guidelines suggests that two major conditions be
analyzed to establish a high degree of competition; to what degree are firms capable of
freely entering and exiting the market, and how simple is it for firms already in the market
to create substitutes for newly introduced products.’® This section describes the market,
using indices where available, and analyzes competitiveness features of these two
characteristics.

Beginning with market behavior, workable competition requires that product
development be responsive to consumer demand and that “opportunities for introducing
technically superior new products and processes should be exploited” (Sosnick, 1958;
Scherer and Ross 1992). Indeed, this market may well serve as the benchmark for this
condition for quite some time. Also, “success should accrue to sellers who best serve
consumer wants” (Clarke, 1946; Scherer and Ross 1992). This was particularly evident in
the microcomputer market where ‘churning’ among the top four firms (changing
l&dershi;; in annual sales) is very evident. At least by these criteria, the microcomputer
market exemplified workable competition.

There is scant evidence to suggest the existence of firm collusion, tacit collusion,

1%k fective competition, a definition offered by William G. Shepherd [1997] has a euphonic name, but
requires fewer standards of competitiveness, and so will be met by establishing either workable competition or
meeting the DOJ Merger Guidelines.
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predation or limit pricing. Sales promotion tended toward product attributes, and indeed
in our sample price discrimination does not appear to be widespread or harmful. These
are important elements of workable competition (Scherer and Ross, 1992)." There may
be price discrimination in microcomputer sales but it did not appear widespread at the
wholesale-retail level. Price discrimination seemed to occur at the retail level. ™

The market structure analysis was perhaps most telling (or at least quantifiable) in
this case. Firm entrance is dramatic, with several of the firms being less than ten years old
at the time of the sample."® This is important from a Guidelines influenced Federal Trade
Commission ruling that “evidence of actual entry, especially recent and frequent new entry
is highly probative” in establishing competition (Kaserman and Mayo, 1995). Most telling
perhaps is that within months (sometimes weeks) of the first introduction of the 80486
system all other 11 firms in the sample followed with their own substitutes.

This market is highly unconcentrated, exhibits few barriers to entry and a textbook
sensitivity to new technology and consumer demand. This market is good example of

workable competition.

"Mmmghthaemmcmuﬁaofmeompmqhdmy,lomﬂdﬂndmmlysi&mrploﬁnga
similar market definition during this period. The rapid change in this industry suggests that non-
contemporaneous studies, or those using much broader market definitions are of little use here.

12This usually took the form of additional software or hardware included in a sale price.

13Ofcom'se,themmketfornﬁcmeomputaswasscamelyolderthanthisattbcbcginningoftbe
sample period, but most new products are introduced by old firms. Many of the firms in the sample are
decades old and entered the microcomputer market only recently.
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Anecdotal Evidence of Hierarchies

Selection of this market was made due to specific characteristics of the industry,
especially the need for manufacturers to make timely decisions in order to remain viable.
Of course all industries require this, but few to the degree that a rapidly changing
technology based industry does. The industry literature does provide some information on
specific firm hierarchies, and evidently, a wide variety of activities are undertaken by firms,
The degree of supervision and communication flows are however, not discernable from a
wire diagram. Figure 4-1 illustrates a domestic firms structure. Compare this with the

foreign firm structure in Figure 4-2'*

Board of Directors
Chaitrnan

Presidest & Chicf
Exocutive Officer

Figure 4-1, Organization Wire Diagram, Domestic Firm

MBoth charts are reproduced from Maurer, John, et, A., eds. Organization Charts, 2nd ed.  Gale
Publishing, Detroit ML, 1995.
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B mmw -~ Video & Elcctronics Media Group
— Tochnology —— BEscegy Sysstems Group
[ Systoms Integratioa Div. e  Industriasl Equipmont Growp
— oo ¢ Encinoccing Div. ——  Material Equipmeat Group
l—— Antomotive Electromics Div.
Anditors - Statatery — Corporare Macketing Growp L VCS Projoct Team

Statetoey
Anditer’s Office
Figure 4-2, Organization Wire Diagram, Foreign Firm

In addition to these organization wire diagrams, there are numerous references to
the hierarchial composition of the firms in this industry. What is not clear from the
literature is the hierarchial level at which prices are set. This is less problematic than it
first appears. While it would be helpful to know the name and position of the price setter,
it is clear that this person would likely gather information from a wide variety of sources

prior to making this decision.’* These effects are as important to the establishment of a

In this industry I was unable to find strong evidence of the position of the actual price setter. I was
repeatedly told it was the responsibility of the top management—which is true of most duties. One may
delegate authority, but not responsibility. By analogy, several faculty members in this department supervise
graduate teaching assistants in introductory economics classes. Each, including myself, require that our TA’s
administer quizzes to our students. Some professors scrutinize the quizzes prior to their being administered;
while others do not see them at all, for reasons quite unrclated to the immediate concern for their quality. Each
faculty member is responsible for the grading decisions, but obviously the level of hierarchial decisionmaking
varies, and it is not really possible for an outside entity to observe or record this without our unanimous
assistance. This type of assistance was quite absent in the firms in this sample.
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hierarchy as is the actual position of the price setter. Consequently, evidence of
hierarchial delays or sluggish management—a reoccurring theme in management and
popular literature—may be helpful in understanding this industry. The microcomputer
industry is rife with anecdotal evidence of hierarchial delays, beginning with general
observations about the growth of the industry:

“Electronics companies in the U.S. are finally reaping the rewards of emphasizing
sound management instead of focusing only on technology. Net income and return on
equity (ROE) are soaring as a resuit.” (CIA, 1995).

Realization that hierarchial layers effect decisionmaking is also evident:

“In the prosperous 1980's [X] increased its management layers and slowed the
decisionmaking process. In late 1990 the company restructured, trimming its work force
by 8% (about 400 employees).” (CIA, 1995)

Indeed, the largest firm in this sample ‘restructured’ several times during the early 1990's
with what was characterized as # ‘downsizing’ of 40,000 middle managers. This firm was
described as “Burdened with a bloated bureaucracy that was slow to react to the
downsizing and networking trends in the computer industry” (CIA, 1995, pg 134).

In contrast, the smallest firm in the sample was described as having “developed an
edge over its competitors by establishing close relationships with its suppliers and
distributors. [X] is known to have shipped $500,000 worth of product on a handshake
alone andlwithout the assistance of a band of lawyers” (CIA, 1995). It is difficult to
imagine either of the firms illustrated in Figures 4-1 or 4-2 being able to react so rapidly.

Of course, these anecdotal observations do not possess the hard data so critical to
this investigation, but clearly, the problem of hierarchial delays appears to exist in this
industry, and is recognized by industry publications.
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Price Setting
Determination of actual price setting authority in each firm in this industry is

difficult, but some evidence of the manner in which firms set prices may be helpful in
understanding the nature of hierarchial behavior. What I am suggesting is that the simple
process of setting price may be ensnared in hierarchial delays.

Anecdotal evidence from the microcomputer market suggests that a burdensome
price setting process may exist within the microcomputer industry. Discussions with firm
employees, especially in marketing divisions suggests that prices for goods are set at the
highest levels of the companies, The rationale for this process is straightforward. Each of
the companies in the sample are built around the core business of computers. Top
management is characterized by trade studies as intimately involved in product design and
development. The price for a premier product line is an integral part of the what trade
specialists call the “compeﬁﬁ{renas” of a product. Prices at the wholesale levei do not
vary across the U.S. market and are very transparent, hence local managers cannot vary
price to meet local demand changes (though they certainly transmit these data to their
supervisors). Simply pricing, like product design and development in this industry, is a
very centralized process. Even delivery costs to retailers tend not to be differentiated by
the firm but are merely the carrier costs (UPS, FedEx, etc.). Even if a lower layer of
management is responsible for price setting the larger the firm hierarchy the slower that
process should be if the price setter is obtaining relevant demand and cost data from
within the firm.

If demand or common cost shocks were recognized and acted upon simultaneously
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by the firms in the sample prices should change in synchronization. Though, if hierarchial

delays occurred, but firms were homogeneous, then price adjustment would lag demand or
cost shocks due to the process of information flow and decisionmaking within the firm.
Also, cost shocks should affect price changes more rapidly than demand shocks since they
are internal to firms. This may be a nominal price rigidity but would still lead to
synchronized price adjustment.’ Idiosyncratic cost changes would also lead to staggered

price setting. A further investigation of the importance of hierarchies in real world

pricing must be addressed empinically.

Computer Market Data

I will present the data characteristics in the empirical portion of this chapter;
however, presenting the sources and type of data will be helpful in understanding their use
prior to testing the hierarchial delays model. These data are price listings of the
Manufacturer’s Suggested Retail Price (MSRP) for 80486SX computers and components
in the 25-50MHZ range. These include central processing units (CPU’s), partially and
fully assembled systems and memory add-ons. The observations are for 36 months,
ranging from January 1993 through December 1995. All of the sampled products were
available throughout this time period. The 356 products are from twelve firms and
represent the overwhelming majority of microcomputers sold to the American public

during this period. Main frame computers or mini-computers, sold by several of the

1“AslcxplninedinClmptv:rZ,nominaln'giditiea,ifoocun'ingwith:«xymln‘onizedpx'ieeadjust::nentis
not sufficient to explain the magnitude and persistence of observed business cycle activity.
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companies in this sample, are distant substitutes for this good.”” These data were

obtained from a computer retailer, who provided the prices, and a brief product
description.

Prices in this market were, during the sample period, disseminated on a 3.5 inch
diskette to all retailers who purchased wholesale computers from manufacturers. This
diskette was mailed monthly, with updated prices and additional products. Products
would be ordered in advance by the retailer, typically with a short (10 day) delivery
period. This would be longer during the winter holidays. Consumers desiring 2 system,
which was not in the inventory of a particular retailer, could usually receive a price quote
directly from the retailer, for delivery. It was not common (probably unknown) for the
computer manufacturer to vary prices during the month; they instead waited for the new
updated price list before changing price. Today the mailed diskette has been replaced by
INTERNET price listings

A criticism of MSRP is that it is only a proxy of a transactions price. This is
undoubtably true; however, discussions with the original provider of these data as well as
a number of other retailers, in this market and others, suggest that the MSRP changes only
when the wholesale price changes and vice-versa. I will assume that the price changes are
monotoniéally related to the true magnitude and frequency of price adjustment. This may

not be true of the retail price.”® It is the frequency of price change, not the magnitude that

"Mainframes were sold primarily to government and academia, while mini-computers are
characterized by architectures developed for specific tasks, such as database management and retrieval. Both
main and mini systems were often sold with microcomputers in a product mix. None of these appear in the
sample.

1 This does not alter the macroeconomic relevance of the conclusions.
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is of interest here. '’

The explanatory variables have been collected from multiple sources, including
discussions with human resource directors, Hoover s Guide to Computer Companies,
Standard & Poor's Industry Survey’s, the Computer Industry Almanac and several
computerized databases at the University of Tennessee Library. Individual citations are
noted in the data description. Several problems endemic to economic data pose particular
problems in this sample. These problems preclude several sophisticated testing
procedures. This reduces the ability of this model to explain the actual depth and structure
of hierarchial delays, however a detailed empirical examination of hierarchies is outside the

scope of this dissertation. I am in search of the effects of hierarchial delays.

Alternate Theories of Price Stickiness

From the earliest inception of this research, selection of the appropriate markets
for analysis have focused on two important, and related criteria. First, that they be
relatively competitive, and second that the selection of market eliminate from
consideration as many alternate theories of price rigidities as possible. The important
theories were identified by Blinder [1990] for analysis in his survey. These theories

explain various types of price rigidities, his summary is reproduced in Table 4-2.

">The correlation between MSRP and the frequency of price adjsutment is -0.04.
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Brief Description

Theory Name

Nominal contracts Prices are fixed by contracts

Implicit contracts Firms tacitly agree to stabilize prices, perhaps out of “fairness” to
customers (Okun 1981)

Judging quality by price* Firms fear customers will mistake price cuts for reductions in
quality (Allen 1988)

Pricing points Certain prices (like $9.99) have special psychological significance
(Kashyap 1992)

Procyclical elasticity* Demand curves become less elastic as they shift in (Bils 1989;

Cost-based pricing with lags

Constant marginal cost*
Costs of price adjustment*
Hierarchial delays

Shapiro, 1988)

Price rises are delayed until costs rise (Gordon 1981; Blanchard
1983)

Marginal cost is flat and markups are constant (Hall, 1986)

Firms incur costs of changing prices (Rotemberg 1982; Mankiw
1985)

Bureaucratic delays slow down decisions

Firms hold back on price changes, waiting for other firms to go
first (Ball and Romer 1991)

Firms vary inventory stocks instead of prices (Blinder 1982)
anspmfa‘tovaryothq'elqncmsofthc“vmor such as

*Significant in survey at the .10 level

Blinder’s survey results favored a subset of these models. Among those rejected in

the survey was hierarchial delays. I believe this was an error. Alone among these

theories, hierarchial delays suggest managerial inefficiency. The alternate theories imply

aspects beyond the immediate control of the manager, which suggests a less than

forthright response.® Price stickiness as a result of these alternate theories may occur

®This highlights the potential error of asking agents to describe their behavior in lieu of observing it.
Even if the respondents were truthful, if they had knowledge of hierarchial delays as managers it would likely
be their duty to ameliorate the problems. Also, the number of respondents in larger firms who picked this
theory was higher than in the smaller firms. Nonetheless, Blinder’s survey represents an important contribution
to my understanding of price rigidities, and I admire its method and scope.
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simultaneously with hierarchial delays. These compounded price rigidities provide

stronger support for New Keynesian Macroeconomic theory and are perfectly acceptable

to this line of inquiry. The existence of hierarchial delays is contingent upon the refutation

of theories that provide the same predictions of price rigidities—that they will be
correlated with measures of firm size and hierarchial structures.! Again, the markets
chosen for investigation in this dissertation were specifically selected to eliminate from
consideration many of these theories.

A number of these theories may be dealt with heuristically, others empirically. I
shall address each. First, contracts, either implicit or nominal require some explanation for
their existence within the optimal behavior of both parties to the contract. In this sense
they must be explained by some additional aspects of the market such as supply
inconsistencies, et cetera. Blinder [1990] identified a critical problem with this theory in
that contracts typically specify aspects other than price. In this context the optimality of
contracts, to ensure quality or quantity is apparent. However, prices obtained in this
study are for all computer retailers, suggesting these contracts must extend across many
firms (retailers). Also the nature of delivery (replacement of recently sold items) suggests
this is not a likely form of rigidities here. Since the market structure suggests a large
number of firms selling and a large number of retailers buying computers, this theory may

be effectively discounted. The prices are common to all retailers, and are now

electronically transmitted (and posted on the INTERNET) to all client firms (retailers). In

?'This was detailed in Chapter 3, and will be further explained in the remainder of this chapter, along
with additional predictions.
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many discussion with computer retailers in the Knoxville and Washington, D.C. area I
have concluded that long term contracts that set price do not exist except at time of sale
for a lagged delivery (three or fewer weeks except during the winter holidays when it is
somewhat longer.) Nominal contracts in this market seem an inappropriate theory.
Indeed the transparency of prices (in Computer Shopper, etc.) suggest against this as a
credible explanation. Additionally, the implicit contracts theory is weakened by the
market structure of the firm (many sellers, a very large number of buyers). Nominal or
implicit contracts, as a cause of price rigidities in this market are not important theories.
Judging quality by price seems improbable given the apparent homogeneity of the
products as well as the “information heavy” nature of the computer market which should
preclude this poor estimate of quality by a rational consumer. Pricing points suggest
industry, not firm level price rigidities and so are inappropriate to this market.Z
Procyclical elasticity is suggested for markets experiencing downward shifts in
demand, for example, during a business cycle. That is contraindicated in the market for
microcomputers.” Cost based pricing with lags does not fit the data well, with a
majority of price changes being downward (this model also suggests asymmetry in price

adjustment). Indeed costs may have dropped, but prices for the main component, the

20f course, it is this inter-industry price rigidity comparison which Blinder so correctly identified as
a flaw in many price rigidities theories. Additionally, the data in this sample do not appear to have pricing
points (see Appendix A.)

Blhavenmmmedademmdarvefmmqoconmmas,mhngmmmmcwly 1990's
as axiomatic. Procyclical clasticity suggests asymmetric rigidities.
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INTEL microcomputer chip remained relatively stable during this period.?* Also, as I
mentioned earlier, if this were a valid theory in this market it should affect all firms with
similar frequency. Thus any rate of price adjustment should be similar across all firms.
Constant marginal cost suggests that firms in any industry are operating in a flat region of
their marginal cost curve (similar economies of scale). This implies that firms should be
adjusting prices (mostly upwards) at the same rate. This is especially true in this market
where input costs (primarily microcomputer chips) are shared by all firms in the market.
Dissimilar rates of price adjustment anecdotally contradict the prediction of this model.
Costs of price adjustment are certainly a factor in explaining inflexible prices in this
market. Prices change no more frequently than each month, this is likely due to menu
costs. This is a compounded form of inflexible pricing and need not be investigated in
detail in this market.”* Menu costs—in the strictest sense—are the costs associated with
adjusting prices such as printing costs of menus, or signs, and in this market are the
mailing costs of 3.5 inch diskettes.”® These pure menu costs imply a lump-sum or
concave cost of price adjustment. Hence all (or most) products within a firm should
change prices together. That this does not occur in this market as is clearly illustrated by

observing the proportion of products that changes prices in each month, A low

z‘lndwdmemkedeomuuﬁmofmemiaocompmachipin&manmlhowingm%ofmkd
share during the sample period) suggest strong price rigidities upstream in this market. There were few
apparent price changes of INTEL chips during this period (on the retail market). Though this does not allow
for possible price changes at the wholesale level which are unobservable.

zsMe:mCost:«unaycomn“bmetotherigiditi&sinthismm'ketbulsinoatlm::ﬁxedcostsofprict:
adjustment are shared by all firms in the market they cannot explain the differences in rates of price setting that
I have found.

2sMoregenemllytheyxm:ymcludethelaborcoeitsofoompnhngxnt'ormatxon,numagmgdatabasm etc.
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proportion of products changing price strongly implies that costs of price adjustment are
not the sole cause of the rigidities I have found. However, they may be nominal price
rigidities. Tommasi [1992] characterizes staggered price setting of individual products as
evidence of decision costs.

Thus hierarchial delays would imply linear or convex costs of price adjustment.
The macroeconomic consequences of convex versus lump sum costs of price adjustment
differ. Recall that with the menu cost models, net revenue gains from adjusting price must
be greater than costs to optimally generate a price change. Therefore, convex costs of
price adjustment imply that firms will only slowly adjust their prices in response to demand

shocks—generating price inertia. This is illustrated in Table 4-3.

1993 1994 1995

JAN —_ 0.093664 0.121212
FEB 0 0.126722 0.049587
MAR 0 0.132231 0.00551
APR 0.022039 0.15427 0

MAY 0.008264 0.068871 0.082645
JUN 0 0 0.046832
JUL _ 0.019284 0 0.022039
AUG 0.011019 0.126722 0

SEP 0.011019 0.137741 0.013774
ocT 0.123967 0.027548 0

NOV 0.060606 0.030303 0

DEC 0.0027548 0.190083 0
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Firms in this market share common fixed costs of price adjustment (Computer
Shopper, etc.) which suggests that the average fixed costs of price adjustment are smaller
for larger firms (those with more units sold) and should therefore cause more frequent
adjustment of prices—unless they experience hierarchial delays.

Coordination failures suggests that firms are engaged in a pricing game as in
Sweezy’s [1939] kinked demand curve or a number of other older pricing models
(Stackelberg, 1934; Chamberlin, 1929) and should be heuristically eliminated from
consideration given the market structure of the industry. This may also be investigated by
viewing the simultaneity of price adjustment by different firms for the same product, as
was illustrated in Table 4-3.

While I cannot determine the cause of price changes (supply or demand changes),
two important issues emerge. Since most of these products share similar input costs
(microcomputer chips) any supply shock should affect all the firms in the market.
Likewise, since they operate in the same market, demand shocks should be shared. The
absence of coordinated price setting suggests some other phenomenon is at work.

Table 4-3 illustrated the proportion of products that change prices monthly.
Obviously, no more than 20% of products change prices in any given month. This
strongly sﬁggwts that no coordination of price changes is occurring. Though visually the
lack of coordination is quite pronounced, earlier work (Lach and Tsiddon, 1992) suggests
two additional tests for asynchronization. The first, is to examine the autocorrelation
between the monthly proportion of products that change price. Uniform staggering

would generate no autocorrelation between price changes; perfect synchronization yields a
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string of negative autocorrelations up to the average duration of fixed prices (15 months).
The results of this test strongly support staggering as the appropriate description of price
adjustment in this market.”’ Another method offered by Lach and Tsiddon is to view the
standard deviation of the proportion of price changes made each month with that which
would be generated by synchronous price adjustment. Synchronous price adjustment
suggests we would observe several months with no price changes, followed by a 100%
price change. This would generate very high standard deviations in the proportion of
prices that change monthly (=25.82). The actual standard deviation is 0.238, which is
substantially smaller than synchronized price adjustment figure. It is obvious here that
these price adjustments are heavily staggered.

A second interpretation is that price coordination of the type explained by Ball and
Romer [1989] and more recently Tommasi [1992] and Lach and Tsiddon [1996] is not
occurring. (The latter two add menu costs into their explanations). These authors
suggest that if price adjustment is coordinated, then the explanation of price rigidities I
propose (hierarchial delays) may be inappropriate, and price rigidities may be better

explained as a game theoretic form of price determination.® If individual firms change

z"l’heatﬁocatelaﬁmsbetmmonthlypﬁcecbmgwm&&% -0.566, 0.382, -0.057 and 0.148
respectively. Only the first two are significant, indicating asynchronous price adjustment. Indeed, the price
setting behavior is characterized as an AR(1) process, with a t-statistic of 3.132. This is highly significant and
positive indicating price changes as described through optimal lag length are highly asynchronous.

2'Ballananmer[l99l]actnallymal«:predictiomofsym.:ln'mn'zedpriet:adjusmm:nt(whmﬁxmlv:vel
shocks are much smaller than industry level shocks). This was exemplified by a comparison of an adjoining
gas station and grocery store adjusting prices asynchronously due to firm level shocks (gasoline prices)
outweighing economy wide shocks (money stock changes). The microcomputer market was selected so that
the homogeneity of products necessarily subordinates firm level shocks to economy wide (or industry wide)
shocks. The type of homogeneity I describe is that of the non-address (Chamberiinian) homogeneity. Thus, ifa
firm exits the market, the excess demand created by this move will be absorbed equally by all market
participants, not just by those with the nearest hedonic address. Thus coordination failures as described by
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prices only on a small percentage of products each month then something other than
immediate changes in input costs (primarily microchips) or demand shocks are generating
the price change. If this were not so, then a much higher proportion of products would
change prices each month, since they are all in the same market, and a high proportion of

products share the same chip type. An illustration of staggering is offered in Table 4-4.

TABLE 4-4z Price Change Data, Selected Time Penod
Price Price Pmpomon Propomon Change in

Increases  Decreases Average Price

93:10 10 37 0.028 0.104 -0.023
93:11 9 18 0.025 0.051 -0.086
93:12 0 2 0 0.001 -0.001
94:1 17 34 0.048 0.096 -0.022
94:2 37 2 0.104 0.062 0.029
94:3 21 25 0.059 0.070 -0.001
94:4 45 20 0.126 0.056 -0.006
94:5 9 10 0.025 0.028 0.005
94:6 0 0 0 0 0
94.7 0 0 0 0 0

94:8 15 39 0.042 0.110 -0.015
94:9 1 5 0.001 0.014 -0.004
94:10 1 7 0.001 0.020 -0.001
94:11 7 1 0.020 0.001 0.008

these authors must be ruled out unless price adjustments are highly (perfectly?) synchronous across firms.
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The proportion of firms adjusting prices (at least one) is an additional measure of

the degree of synchronization of price adjustment.® It is apparent that not all firms
change even a single price in a given month. This ‘cross-firm’ staggering is quite
pronounced. Even when several firms change some prices in a single month, the number
of its total prices that any one firms changes in a month is quite low. This suggests a
strong lack of coordination among firms for price adjustment. The proportion of firms

changing at least one price is illustrated in Figure 4-3.

Proportion of Firms
&
i

T
FMAMIJ JASONDIJFMAMI JTASONDITFTMAMII J AS
' Months

Figure 4-3, Proportion of Microcomputer Firms Changing Price On At Least One
Product, Feb 93-Oct 95

SThis should be high, only if these figures are 100% should coordination of price changes be inferred

(Ball and Romer, 1991). Given the high degree of homogeneity in these products, something other than
demand shocks are occurring
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A further explanation of the apparent lack of coordination among firms is that the
proportion of price changes comprise all, or a majority of a subset of products. This may
be investigated by observing the coordination of price changes across subsets of the
products. Here, as before, I have chosen the microcomputer speed, and found that
relatively low proportions of each product changed price in each month (this held true for
hard drive sizes as well). This suggests that changes in the cost of a chip are not a
significant contributor to a change in price of the product. If this were the case, all

products using a single chip size should change in a single month.® See Figure 4-4.

Proportion of Products

r
| Months, 1993-1995
Figure 4-4, Price Changes, by Chip Speed, Feb 93-Oct 95

30Evenifeonn'aetsforchipswcrcstnggcredauossﬁrms(somethmgﬂmmotbedetamined)a
change in the price of microchips, as advertised, should lead producers to change prices as this alters the
opportunity cost of chips.



This implies no further analysis of these models are necessary. Coordination
failures of the type described by Ball and Romer [1989] and others, or earlier authors
describing oligopoly pricing are inappropriate to this market.!

Inventories, a theory that suggests firms allow quantity adjustment to replace price
adjustment is not testable given the data limitations. However, this is Blinder’s theory,
and was not strongly supported in his survey. I accept his rejection of this theory.> The
final theory, delivery lags, suggest that firms vary vectors of service hedonics other than
price (service, delivery lags, quality) as demand varies. This seems improbable in that the
variability of these factors is relatively limited in this market.® Late deliveries and reduced
or varying service agreements do not seem realistic within this context, especially since
price does change in a period shorter than adjustments to warranties, on-line consumer
services, etc. could be modified >

This dissertation is searching for nominal price rigidities. The staggered price
setting illustrated above exhibits many of the characteristics of real price rigidities but is

outside the scope of this study. The staggered price setting noted above is an important

3! Additionally, none of the earlier models of oligopoly pricing predict firm level variation in the
frequency of price adjustment as does the hierarchial model.

”Eﬂﬁs&mmmitmthmlmﬁxmdmoughmcymﬂdhmmomisofxdc
in warehousing, would have much higher marginal costs in failing to adjust their prices due to much larger loss
in sales.

33Anmnberofindmtrypublimuionsnotedthaton-lineservie&u:, peripherals and accessories tended to
be provided by smaller, newer firms in the late 1980's. I used a similar argument in creating the principal-
agent problem in Chapter 3. There is no implied similarity between that theory and price rigidities caused by
this theory. It was merely a helpful device for illustrating hierarchial delays.

“Ptodlmchnwuisﬁmdonotchmgedm'ingthcsamplepaiod All the products included in the
survey were available throughout the sample period.
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adjunct to the hierarchial delays model for two reasons. First, since it is not occurring in
the manner suggested by Ball and Romer [1989] it does not imply coordination failures.
These data do not support synchronized price adjustment in this single industry. These
firms are not experiencing idiosyncratic shocks since they are producing the same good.
Second, it is obvious that each firm is changing prices on a subset of goods, and the subset
of goods is quite homogenous. This was identified by Tommasi [1992] as strong evidence
of decision costs in price setting.*® 1 suggest this is in fact what is occurring in these
firms. Having dealt with the several existing models of price rigidities I shall now begin

with an empirical investigation of price rigidities in the microcomputer market.

Summary Statistics

The five major data sources, the Computer Industry Almanac (CI1A), Standard and
Poor’s Computer Industry Survey (S&P), Hoover’s Computer Guide (HCG), databases at
the University of Tennessee Library system (UT) and conversations with Human
Resources officials.® The price data were collected from a computer retailer from east

Tennessee (who had previously owned computer retail shop in Texas). See Table 4-5.

35As I mention in Chapter 3, decision costs contribute, but are not the sole cause of hierarchial delays.

36Iinitiallyeollet:tnedcvexypom’blcvariableIcouldobminacmsalltln:ﬁrmsinthcsamplc. My
rationale for this approach will be apparent later. Appendix A includes the raw data.



Table 4-5, Summary Data on Price Chang

Mean Frequency Average Price STD Dev of Price

Fim of Price Adjustment  Change (percent ~ Change (Absolute
(dwingsample  oftotalprice)  Value)
period, 36 months)  (Absolute Value)

B 2.46667 0202379  0.961874

E 2.93333 0.045255 0.043081

F 2.2973+ 0.154794 0.182888

H 4.7619* 0.197043 0.981233

M 2.85185 0.149501 0.388465

) 2.83333 0.129942 0.091359

P 3.31579* 0.089712 0.083364

U 2.33333 0.075435 0.098243

v 3.30339* 0.102093 0.112668

X 2.21622* 0.047583 0.076833

Y 1.78261* 0.060902 0.03359

I 3.0000 0.093967 0090272

*Individually statistically significant from the mean of the MFPA at the .10 level ,

Table 4-5 illustrates that the MFPA varies across firms, and that the magnitude of
mean price changes across firms varies about 15%. This is illustrative only, it is not clear
whether these are relatively large or small price changes, or if the differences in their

variances are unusual.

In order to illustrate statistical deviation of a set of subcomponents, I partitioned
the data with respect to the Chip speed into three large and one small subset of data.’’
The large subsets were components with chips, the small subset was composed of

products without chips included. The following figures illustrate price characteristics

37Iwmldliketoanphasizethatthesizeofﬂlisdmsetisnmchlargerthananypreviousworkon
actual price setting , except for the work by Gardiner Means [1935].
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within the partitioned data. It is clear from this figure that the average price change for
these goods are all near 10%. Further, they vary widely in both magnitude and direction
during the sample period. The mean price change, for three subcomponents, 25, 33 and

50 MHZ systems is illustrated in Figure 4-5.

Proportion of Total Price

FY R v ------------------------- —_—
—  3Mmz
SMEY
'.-“l]lllll1lITlIlIllll]lllllfllll
FMAMI JASONDIFPMAMIJASOND JFMAMIIJAS
‘ Months, 19983-1995

Figure 4-5, Mean Price Change, Feb 93-Oct 95
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The staggermg of price adjustment has been identified in a number of studies as

strong evidence of nominal rigidities. These studies include Lach and Tsiddon [1996],
Sheshinski and Weiss [1993], and Tommasi [1992], as well as those mentioned in the

previous section. The staggering of prices suggests that firms are not changing prices in a
Walrasian tattonement process. Though theses studies have not analyzed the market
structure of the industry, it is significant that staggered price adjustment occurs in such a
competitive market as that for microcomputers.*

Prior to exploring tests for the existence of hierarchial delays in these data it is
essential to address competing theories of price rigidities. These have been ruled out, or

explained within the context of these data.

Empirical Analysis of Price Rigidities in the Microcomputer Market
Before detailing the model I would like to describe the variables and some
potential problems with the data. A potential dependent variable, the mean frequency of

price adjustment (MFPA), was recorded over a three year period. This is simply the
mean, of the frequency of price adjustment in each firms. This limits the number of
observations to be tested to twelve, the number of firms in the sample, which is obviously
problematic. The Frequency of Price Adjustment (FPA) for the individual goods yields
356 observations, the number of goods in the market. This is a much superior sample size.

The distribution of this variable appears in Table 4-6.

3"l'hisisnotpmdidedinmytmdiﬁomlmodeLnorisite(plainedbyanyofthee:dsﬁngexplmaﬁons
of nominal or rigidities in the literature.
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Table 4-6, Frequency of Price Adjustment, The Microcomputer Market®

FPA 1 2 3 4 5 6 7 8 9
Q066 0127 0079 0039 0014 0000 0008

_Percentage _0.267 0293

The independent variables are not so concisely recorded by time, for a variety of
reasons. Firstly, private firms do not typically report the financial data required by the
Securities and Exchange Commission (SEC) for inclusion into a stock exchange market.
Also, foreign firms are not subject to SEC rules concerning disclosure if their stock is
traded in a non-U.S. stock exchange. These problems affect about one third of the
observations. Also of concern are the variations in fiscal years reported by the
companies. Thus, annual reports (the type available) did not correspond across all firms.
This problem is endemic to firm level data. Also, changes in accounting procedures
during the sample period due to Financial Accounting Standards Board (FASB) rule
changes do not permit reasonable comparison among some years. * Additional problems,
such as rounding errors, differently timed employment figures, and growth rates calculated
by different methods may introduce bias into the estimation results.*'

A result of these data problems is that dynamic analysis is not possible. This

”Thedepmdentvm'iableintheanpirical sections is the frequency of adjustment out of possible price
changes (monthly) thus, for the empirical tests FPA<[0,1].

wForexamplc,FASBstatenm 106 changed the reporting process for long term medical costs
associated with employee medical plans, thus distorting the comparison between 1993, and 1994 profit reports
for some firms.

“!Finally, some missing observations have been estimated using a technique suggested by Maddalla
{1988]. These problems are not really dissimilar to many economic data, but are more carefully noted here. In
one instance, the human resource manager gave different figures than the published sources. I twice confirmed
the data with the human resource department before settling on their figure. No estimated values appear in the
final results.
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eliminates the ability of this research to explain how firms react to the adverse effects of
hierarchial delays.*> Another result is that observations of explanatory variables are
composites of three years, representative observations or proxies. Though their
hierarchial structure certainly changed during this period, I will further assume that the
effects on decisionmaking and information flows require a lengthy period to change.*

This is quite reasonable, and suggests that changes in hierarchial structure have minimal
effects on pricing delays during this short period. The selection of this market, during this
period, was specifically made to capture a single product during the majority of its active
lifespan.*

The empirical testing I will conduct is designed to test the marginal effects of a
number of hierarchically related variables on a proxy for hierarchial delays, the frequency
of price adjustment. Simply Y= X} + €, where the dependent variable decreases in
hierarchial delays, and the dependent variables are measures of hierarchies. The theory of
hierarchial delays developed in Chapter 3 suggests families of variables, with predicted
signs in empirical tests. I have categorized them into five broad areas from which actual

data may be collected. Their explanations are straightforward. The more workers, N,

“*While this is a compelling question it does not fall within the scope of this dissertation. This
question will be addressed in Chapter 6 as a suggested area of future research.

“priwﬂxecshmamhgs,macshmﬂdbcmsigﬁﬁcmmmhmcMWeofme
model testing. Much of the hierarchial literature (sec Chapter 3) suggests the effects of hierarchies are not
quickly created or ameliorated. I will assume that the length of the sample period, 36 months, is an appropriate
static view of the firm.

4 A longer observation period introduces the unavailability or obsolescence of this good. Also, some
price changes are sufficiently infrequent that variation in the dependent variable of annmal, semi-annual or
quarterly observation would be insufficient. A longer time period may also capture some critical changes in the
market structure of this industry, hence altering the fundamental direction of this research which is to explore
price rigidities in workably competitive industries.
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ceteris paribus, the slower information transmission as it is transmitted through workers
or hierarchies. Even though actual price setting levels may vary, this variable should be
closely related to the existence of hierarchies. Also, the number of decisionmakers, M,
influences the speed of decisionmaking. The more decisionmakers, the faster decisions are
made (though transmission between managers or hierarchial levels may slow).

Additionally, the smaller the span of control, S, the faster the decisionmaking (see Mehta,

1998, and Williamson, 1968). Since mangers both supervise and coordinate, the less time
spent on supervision, the more on coordination. Price setting is obviously a coordinating
activity within firms. This is the sole variable previously developed in the
literature—though it has not been empirically tested. The difficulty of coordination, C, is
the ease with which managers may decide appropriately. For example, the larger the
number of products on which to decide, or the farther the spatial separation of markets,
the slower decisionmaking. Finally, the more productive the workforce, the faster the
decisionmaking. This should be most true for decisionmakers. Since hierarchies are not

measurable I must rely on proxies; families of which appear in Table 4-7.

Table 4-7, Potential Variables for Mmuring Hierarchial Delag

| Variable Explanation and Potential Variables effect of d/dx,<0 on
| hierarchial delays
‘ N number of productive units (Workers, plants, division)) -
M number of decisionmakers (layers of management, +
number of staff’ at each hierarchial level)
S span of control (managers per worker) +
C difficulty of coordination (spatial separation, number -
of products, size of market)
P productivity of workforce (skill of labor, management, +

Eomanoc of ﬁmz
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In short, this market represents a single time period, the relatively short existence
of the product in a rapidly changing technology, and the sluggish ability of firms to adjust
hierarchies. The theory of hierarchial delays offers little guidance as to functional form of
pricing decisions with respect to firm size or other attributes. The dependent variable is
the frequency of price adjustment, FPA, a variable that is decreasing in hierarchial delays
(e.g. the fewer the hierarchial delays, the higher the FPA). My explanatory variables are
all proxies for the variable families listed above. In addition to these, binary variables,
identifying particular product attributes are included. If they are correlated with the
dependent variable the market definition may be incorrectly defined. The variables, with
summary statistics are listed in Table 4-8. The correlation structure of the variables are
illustrated in Table 4-9. The expected signs of the parameter estimates appear in Table

4-10.
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ed Signs for Parameter Microcom

uter Market

Variable Expected Category Description
Sign

NEMP - N measure of firm size

MKTVAL - N measure of firm size

BUSMKT - N measure of firm size

ADV - N measure of firm size

YPER ? NP measure of firm size and performance

ABSNEMP + N,P measure of performance of firm

ABSALE + N,P measure of performance of firm

DSALES + P measure of performance of firm

DNEMP + P measure of performance of firm

VP + M measure of decisionmaking difficulty/ # of decisionmakers

TOTALPL - C measure of decision making difficulty

PL - C measure of decision making difficulty

APL + P measure of quality of workforce

APM + P measure of quality of workforce

CONTROL®  + S measure of span of control by management

S25 0 measure of heterogeneity of product

S33 0 measure of heterogeneity of product

S50 0 measure of heterogeneity of product

HDA 0 measure of heterogeneity of product

HDB 0 measure of heterogeneity of product
D¢ 0 measure of heterogeneity of product

*This is the sole variable identified in the literature (Williamson, 1963 and Mehta, 1998).
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The independent variables may be placed into four categories. The first are
measures of firm size, or productive units, and may be correlated with an unobservable
hierarchy, and should all be negatively related to the frequency of price adjustment in the
hierarchial delays model. The second are measures of firm performance, and are
somewhat less clearly interpreted. The more pronounced the effects of hierarchies,
however; the poorer the firm should perform. They should be positively related to the
frequency of price adjustment. Next are measures of decisionmaking. The more vice-
presidents, the more decisionmakers able to assess decisions. Also the number of product
lines in the microcomputer market should be negatively correlated with the dependent
variable in the hierarchial delays model. Simply, the higher the number of products, the
longer the delays in making pricing decisions. The average products of labor and
management measure productivity, and should be positively correlated with the frequency
of price adjustment.* The final variable in this category is the ratio of vice-presidents to
employees. The higher this ratio, ceferis paribus, the more senior supervision in the firm.
This should be positive.*’ Finally, I include heterogeneity measures of the products. If
any of these variables are significant, the product definition may not be appropriate.

I shall begin the investigation through a test of a linear functional form and

perform diagnostics to support or refute this initial assumption. I will employ initially

““Mehta [1998] developed a theoretical model that suggests larger firms would attract more
productive workforce. However, that model suggests differences in capital structure that are not likely present
in this market.

*7 1t may be negative in two extreme cases; first, if information flows between echelons generate
greater delays than decision themselves and second if there are ‘extreme” mumbers of higher echelon employees
(For example, the Mexican Army had more officers than enlisted men at the turn of the century). Neither of
conditions are the focus of the hierarchial delays model developed in Chapter 3.
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ordinary least squares (OLS) estimates.** The first model was tested using product level

data, or frequency of price adjustment (FPA).* OLS was performed as an initial
procedure, severe collinearity prevented interpretation of the full model.

A powerful technique for alternate model selection under conditions of high
collinearity is Bozdogan’s [1997] negentropy, or informational complexity criteria
(ICOMP). This technique is performed simply by testing all the potential subsets of the
independent variables on the dependent variable. The best model is selected by comparing
an information based statistic. The Akaike’s Information Criterion mentioned earlier is

suggested for ease of computation and its punishment of deviations from parsimony. *

AIC(k) = nin(2x) +n ln( eT’e) +n+2(k+2) (4-1)

Bozdogan notes the practical problems in testing a large number of variables. Indeed,

testing all the potential subsets of the variables in this model would entail a formidable

“mfmﬂyofﬁmiwddepmdmtvmiablemmhappropﬁmtomkmodclfavmmmm
chief among these is the doubtful interpretation of marginal effects which are critical to this analysis. Both
Logit and Probit tests supported the OLS resuits but are not reported.

id A test of firm level data (MFPA) was conducted across the twelve firms. As expected severe
multicollinearity did not permit useful parameter estimates in this test. Also, there are more explanatory
varisbles than observations using this dependeat variables, so only smaller subsets of explanatory variables
may be tested,

**Bozdogan (1990) identifies Theil’s R?, the AIC, Hannan and Quinn’s modification of AIC (HQ-
AIC), Bozdogan’s Modification of AIC (AIC-B) as measures of negentropy. Theil’s R? and the AIC are
available in the statistical software used in this dissertation. In every instance, these criterion lead to exact
concurrence in model selection. This implies that further tests are not likely to deviate from these low cost
techniques. Indeed, Bozdogan uses only these tests in his textbook example, [1990, pp 360-368].
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number of regressions.”! This was possible however, since the collinearity occurred with

a small set of regressors. The largest model, not displaying severe collinearity included 7
hierarchial variables, to which I included the market definition variables in my tests. A
condition index greater than 30 was my a priori choice, from Kmenta [1986]. A
modified Hausmann’s test for exogeneity (Maddalla, 1994) strongly suggests that this
model is best estimated in a single equation context.”? Before discussing these results,
additional testing is in order since model specification is of some concern. A Ramsey’s
RESET or regression specification test was inconclusive due to collinearity.® An
attractive alternative is the Box-Cox transformation (Greene, 1996, pg 479). This was
performed but was unfortunately inconclusive due to collinearity (as expected). A semi-
log transformation of the dependent variable was attempted which supported the results
but did not minimize Akaike’s Information Criterion. Hence a transformation of the data
was not performed, This strongly suggests model specification is linear.* A White test

(Kmenta, 1986, pg 295-6) failed to reject the assumption of homoscedastically distributed

SWhere there are k regressors this leads to 2%-1 models, or 2,097,151 total in these data.

2 This is supported by the theoretical model. The modified Hausmann's test is performed by
regressing each independent varisble on the disturbance term and testing for significance. The regressions
performed very poorly in each case (all F statistics=0.0, All ADJ-R? ~0.)

53 This process suggested inchuding the squared cubed and quadratic values of the estimated
dependent varisble into a regression with the independent variables (scc Maddalla, 1992)

“Andtamﬁwted,mgg&edfaimtmwbaetbaemmmpﬁeﬂedobs«vsﬁms
among the independent varisbles is the Lack-of-Fit test (LOF) (Kmenta, 1986, pg 523-525.) This author
recommends this as an attractive alternative to the Rainbow test in instances where replicated observations are
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errors.® These tests suggest that the model is correctly specified, and that the
assumptions of the OLS estimate are not violated. Additional techniques including
Generalized and Weighted Least Squares and the Maximum Likelihood method were

performed. The results did not vary with these alternate techniques.

Estimation Results and Interpretation

I partitioned the data into six subsets. This was performed by deleting,
successively, each of the chip speeds, and then testing on the remainder to evaluate the
homogeneity of the good. Not all products possessed each of the characteristics so
collinearity was not a problem, the Condition Index of this test was =17. The results were
similar (within rounding) in each of the partitions of the data (chip speeds and hard
drives), and minimal between these two major types. This was critical in determining
whether the market definition was correct. If any of the hedonic characteristics of the
product were significant, then the results of a varying distribution of product mixes across
the firms may skew the results, rendering any interpretation of hierarchial delays suspect.
None of the binary variables were significant, a result that strongly supports the market
definition. The hierarchial variables selected by the ICOMP technique are the best fitting
model and shed some light as to the affects of individual variables to the frequency of price

adjustment. Results are shown in Table 4-11.

’Wshpafamedbyreguﬁng&csqtmof&eobsavdmtamm&edepmdqﬁvwiablm
The nR? is distributed x?, and was not significant at the 0.005 level. It is superior to the Breusch-Pagan test in
small sample sizes.
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Table 4-11, OLS Estimates of Microcomputer Market Hierarchial Model,
Data Partitioned by Deleting Individual Products, The Dependent Variable is The

Frequency of Price Adjustment, n=356. N
Data partitioned by Speed, Datn partitioned by Hard Drive size,
(3 regressions displayed, afl with (3 regressions displayed, afl with
identical resuits) identical resnits)
Variable Expected Sign  Parameter Estimate Parameter Estimate
(t-statistic) (t-statistic)
Intercept ? 0.031736%** 0.034761%**
(3.406) (2916)
CONTROL + 7.427746%* 7.775118%
(6339) 6.738)
APM + 0.00000222** 0.000002064*
(2.027) (1.914)
APL + 0.006611 -0.008533
(-1.261) (-1.615)
NEMP - -0.000000293%** -0.000000274***
(-2173) (-2.60%5)
VP + 0.000382 0.001961
(0.201) (0.985)
PL - 0.000259 0.000132
(1.57%) (1.097)
TOTALPL - 0.002793 0.002571
(1.343) (1.299)
HDA 0 0.005139
(0.453)
HDB 0 0.0008385
(-0.113)
HDC 0 -0.004524
(-0.834)
25MHZ 0 cee 0.000551
©0.047)
33MHZ 4] 0.01216
(-1.045)
SoMHZ 0 . 0.019466
(-1.344)
Adjusted R 0.18 020
C] -1188.14 -1250.23

$included for illustration only. mmcwiwmmr«mmmm

Condition Index =17.
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The least satisfying results were the lack of significance of the measures of the

number of product lines and brands PL and TOTALPL. They represent the additional
decision costs on price setting across a larger number of products. A potential explanation
for this is that the variation in these variables is quite low relative to the other variables
retained in the model. This suggests that these firms are not experiencing any pricing
delays associated with the number of individual products or brands on which to decide. A
decision cost interpretation is not supported by these results. The lack of significance of
the APL was not predicted and clearly implies that this proxy for the average product of
labor is not correlated with the frequency of price adjustment. This result does not
support a decision cost interpretation of price rigidities. Like PL and TOTALPL the
variation in APL is also relatively low, so the three variables with the least variation were
not significant. This may be the strongest explanation for these results.

The remaining resuits were very encouraging. NEMP is related to proposition 1 in
chapter 3, and shows the frequency of price adjustment for 356 products in 12 firms was
highly significant and negatively correlated with a proxy measure of firm size (NEMP).
The magnitude of the parameter estimate suggests that adding an additional 10,000
employees to a firm will extend the duration of fixed prices by 3.3 days for each product .
This is diﬁaﬂt to interpret against an unknown optimal span of fixed prices; however, the
variation in firm size is 210,000 and the smallest firm in the sample changed prices, on
average over three times as frequently as the largest firm. This suggests that the
informational transmission problem described in Chapter 3 is affecting the frequency of

price adjustment. Likewise, the large variation in the average frequency that prices adjust
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suggests that there is a meaningful difference in pricing behavior between the firms.

The frequency of price adjustment is significant and positive in the measure of
coordination (CONTROL). Though this is a proxy for the theoretical variable of span of
control developed by Williamson [1968] and Mehta [1998] it is interesting that this
variable is correlated with such an obvious coordinating activity as price setting. The
large value of the parameter estimate should be interpreted with caution as it is a proxy for
hierarchies; however, it does imply that the smaller the span of control (the fewer
employees each vice-president supervises) the more frequently prices change. This finding
appears to suggest that the more time a manager spends coordinating, the more frequently
prices adjust—presumably towards market clearing. This is a rather strong support for a
decision cost interpretation of these results.

The measure of managerial productivity (APM) is positive and significantly
correlated with the frequency of price adjustment. This would indicate that better
performing managers change price more frequently. This is consistent with the other
findings and supports a decision cost element of hierarchial delays. Again, interpretation
of the magnitude of the parameter estimate for a proxy is hazardous, but should assist in
building support for the hierarchial delays interpretation of price adjustment.

These findings are important in that no existing model, other than hierarchial
delays, explicitly predicts these results. The many models of price stickiness reviewed
earlier do not share predictions with this model or can be rejected by evidence presented
earlier and should be discounted from consideration. There are many explanations for the

behavior of prices in industrial markets. Most of these may be considered inappropriate
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due to the competitive nature of the market; however, the potential for a complex pricing
game exists in this market. Also, that some firms value long durations of fixed prices as
part of 2 more complex optimization process is possible, if unlikely. These interpretations
may limit the appropriateness of a hierarchial delays conclusion of these resuits, not the
significance of sticky prices in this market. I vigorously sought potential alternative
explanations. Verification of any alternative explanations suggest additional, and quite
attractive conclusions to this research. I am convinced hierarchial delays are the cause of

price stickiness in this market.

Conclusion

It has been, until now, axiomatic that firms respond to changes in cost or
aggregate demand at the same rate absent extreme market power in the industry. That this
occurs in a workably competitive market is even more significant in that it challenges the
basic assumption of the behavior of markets under this degree of competition. The
formulation of optimization functions becomes increasingly problematic in light of these
results. What then, does this suggest about the state of existing research? First, this
suggests that models of firm behavior take into account the problems of information
transmission and the family of hierarchial problems and transactions suggested by Coase,
Williamson and others, Second, and quite important in this research are the
macroeconomic consequences. These results are critical to the acceptance of New
Keynesian Macroeconomic Theory. Until now, New Keynesian models have relied on
some degree of market power in the representative firm to generate price stickiness. This
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assumption may be correct, but is not necessary in the search for price stickiness. Even in

workable competition prices are sticky, and do not adjust smoothly and continuously but
are ensnared in firm level imperfections which exist in the overwhelming majority of
markets. This is heartening support both for the New Keynesian Macroeconomic model
as well as the model of hierarchial delays developed in Chapter 3. Further testing is

warranted on additional markets.
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CHAPTER 5

THE COLORADO WHOLESALE WINE MARKET

“There s no magic equation to pricing but we always ask ourselves two questions: One, what's our
competition getting and can we live with that?; and, two since volume is our number one thing,
how is our volume driving our business?” Colorado Beverage Analyst, July, 1997

Markets for alcoholic beverages are typically subject to governmental intervention,
for three general reasons. First, moral concerns about the effect of alcoholic beverage
sales on the community generate regulation or oversight. Second, producers and
distributors of alcoholic beverages may seek government intervention as a protector of
existing market power. Finally, and perhaps most importantly, the relatively low price
elasticity of demand of alcohol makes taxation of the product quite attractive.

Since governments intervene, through regulation and licensing, data on alcoholic
beverage sales is often plentiful. Perhaps for that reason, literature on wine price holds a
pride of place in New Keynesian literature. Research on relative price variation includes
van Hoomisen [1988] and Tommasi [1992]. Work on price rigidities are by Sheshinski
and Weiss [1992] and Lach and Tsiddon [1996]. These researchers measured relative
price variation, and the timing and magnitude of price changes under conditions of severe
inflation. All these data are limited to Israel and Argentina.

This research is related in its quest for answers to the microeconomic foundations
of the aggregate economy, but differs in two important respects from the preceding
literature. First, my data were collected from periods with mild, or non-existent price level

changes. Second, I attempt to explore market structure and firm behavior, not just the
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latter. Colorado was selected as a potential market due to its relatively large number of

distributors, and because its state legislature has taken a leading role in enacting ‘sunshine
laws’ that restrict quasi-governmental organization oversight of industries. My reasons

for further restrictions on the data are explained below.

Market Structure

Regulation and Product Differentiation

Wine is sold in Colorado through licensed distributors from vintner to retailer.
These distributors are licensed by the state under Colorado Liquor Code Article 47 which
pertains “to malt, vinous, and spirituous liquors containing more than three and two-tenths
percent of alcohol by weight™ The Liquor Code assesses license fees—all under $350 per
annum—and regulates facility size, location, and required deportment of staff and
patrons. The Liquor code also establishes labeling procedures for alcoholic content (not
price)’ and establishes a range of container sizes for alcoholic beverages. The
wholesaler’s license differs from retail licenses in that the two may not be concurrently
held and that all importation of alcoholic beverages across state lines requires a wholesale
license. Licenses are available for in-state wineries that permit distribution within the
state. Alcoholic beverages produced within the state may be directly sold to retailers

without a wholesale license. These restrictions led naturally to the selection of a product

1Colorado Liquor Code, Article 47, Title 12, CR.S. 1973, pg 12.

2The requirement for individual price labels was identified by Levy, D. et al. (1996) as the major
contributor to menu costs in grocery stores.
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to be analyzed in this study. I selected U.S. (non-Colorado) wines sold in the wholesale

market throughout a rather short sample period (11 months). This restrictive product
definition was made for several reasons both theoretic and empirically driven. Selection of
beer or alcohol for the survey runs the risk of encountering upstream market power in
those industries. Additionally, since products manufactured within the state may be
directly delivered to the retailer, pricing information was limited or non-existent.> Having
narrowed the market to wines, I decided against the inclusion of foreign produced wines
as their inclusion might imply additional heterogeneity across firms. This was a reasonable
exclusion since a single firm sold specialty wines; while foreign wines were a minor part of
the surveyed firms products. My desire was to find a condition where the product choice
was homogeneous across firms. Had I limited the choice to a single entirely homogeneous
wine this study would be nothing more than a weak replication of earlier studies of price
rigidities mentioned in the previous section. The result is that while I have chosen a wide
variety of wines, the choice an individual retailer makes when selecting a distributor is
homogeneous. That is, as a retailer purchases a variety of wines to stock a retail facility,
the choice of comparable brands and varietals are quite homogeneous across firms. The
smallest number of wines sold by any firm in the sample is 206, the largest 982. The
sample contains individual winery labels, but about half of the products are barrel, box or
large (>750ml) bottle wines. Wholesalers focus on a wide variety of wines, none are

specialty wine dealers. There are also overlaps of brands between wholesalers, so many

3F.«:peci‘allyfcrCoo:s@!IdidnotﬁndevidenceofasigniﬁeanﬂysizedColomdostatewineindusuy,
as expected.
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are actually selling the same wines. This suggests the product definition is of a

homogenous mix of wines available to the retailer.

The selection of a time period was also critical. The supply of a certain varietal
and vintage is obviously fixed ex post. Also, different vintages possess different
characteristics that affect homogeneity. The choice of time period was undertaken to
specifically limit this variation.* Also, a sample period of less than a year eliminated the
introduction of additional products that could not be surveyed for a longer period. I also
eliminated any products which were not available throughout the sample period. This
turned out to be very few products (1-3% in each firm) and were almost exclusively older
vintages. Thus the time restriction helped define the market more narrowly. Also, if price
rigidities are not evident within a year in a consumer non-durable market the
macroeconomic relevance may be in doubt.® The mix of wine products is important
because significant variations may distort the empirical tests.® I have chosen some of the
most frequently occurring products, and illustrated the proportion of these products that
appear in each firm. Except for Chablis, there does not appear to be a significantly

different product mix.” Table 5-1 illustrates this product mix.

*Of course I still have different goods, but any degree of heterogeneity would increase geometrically if
I were to cross time periods in which new vintages were introduced.

’Thisdiﬂ'qsﬁomthemiaocompmu‘markawhidxisforaoouamadmablegood

6Aswillbcmadeobvimslna,ifthaeisaomelaﬁonbetweendxeﬁequmcythatpﬁo&schangeand
the varietal, then that individual product may have demand or cost shifts unrelated to hierarchial delays. This is
problematic only if firms have substantially differing product mixes, which is not evident in these dsta.

"This is strong evidence of homogeneity in product choice as well as workable competition in the
market,
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B 003 02 06 19 08 14
C 002 0l .05 15 07 17
D .004 0! 05 .20 08 14
E 003 02 07 18 .09 A2
G .003 .02 07 .14 05 11
H .002 .02 .07 15 .03 1

L -
*significantly different from the mean at the .10 level
$significantly different from auty other firm proportion at the .10 level

Concentration

A quantification of market structure also suggests a relatively strong degree of
competition in this market, though this market is more concentrated than the
microcomputer market. An HHI greater than 1000 is suggested by DO.J Merger
Guidelines as identifying the market as appropriate for further analysis when reviewing a
merger. These data are for all alcoholic products sold in this market where two or more
firms are attempting to merge and are drawn from several sources, primarily the Wine and
Spirits Wholesaler (WSW) a nationwide trade analysis publication. These data suggest
that further analysis of the market, assuming the standards of workable competition are

broadly met is appropriate. See Table 5-2.
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Table 5-2, Indices of Market Concentration (Colorado Alcohol Beveras

Formula Range Estimate
Concentration CR4=YP, 0<CR4<1 44
Ratio
Hirschman- YP? 0<P<100  O< HHi< 10,000 1250
Herfindahl Index
Evidence of Competition

The supply side of this market is analyzed in the same fashion as in the
microcomputer market. The market was selected for its characteristics of workable
competition (Clarke, 1946). During the sample period (February-December 1996) there
were eleven firms with wholesale licenses in Colorado. Three of these sold only one brand
of wine (Gallo®) to retailers. These firms sold primarily liquor and beer, with wine as a
secondary product. One other firm did not sell wines. One firm sold specialty wines, did
not advertise its price and had annual sales less than $1 million and fewer than five
employees. This firm was excluded from the market. The six remaining firms sold
relatively large amounts of beer, wine and liquor and offered a wide variety of products.
These firms are analyzed in this research.*

Market behavior in the Colorado wholesale alcohol market meets the conditions of
workable competition. There is relatively rapid change in the product mix. Trade

publications are especially attentive to changing trends in products and provide

'Twooftheﬁrmsamownedbyaholdingeompany. According to the company presidents, pricing
decisions are made at the lower level, which I use in this study.
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suggestions for retail establishments in meeting changing demand for products. Retailers

have a wide choice of wholesalers, there are no regional restrictions.

At first glance, market conduct analysis provides less support for workable
competition existing in this market. The data were collected from a trade publication, the
Colorado Beverage Analyst. This publication lists wholesalers, sales representatives, their
phone numbers, product brands and prices. This monthly publication is sold only to
businesses that hold a liquor license in Colorado, its by-laws prevent its sales to other
firms or individuals.” This publication however is targeted to the retail audience, not to
wholesalers. The aim of the articles (marketing, new brands, new advertising schemes) is
directly focused on the retailer. Wholesalers advertise prices and services in this
publication. It does not appear that this publication serves the purpose of a ‘transparent
pricing mechanism’ that facilitates tacit collusion. There does not appear to be tacit
collusion in this market.!® There is not widespread price discrimination in the market.
Price variations are almost exclusively cost-driven non-linear pricing (quanﬁt& discounts).
It does not seem to be unusual in this type of market, nor does it seem to differ
substantially across firms. I have confirmed the existence of this condition in almost every
conversation with trade analysts or business persons. Each tells me that the quantity
discounts are based on the listed prices, and change when the listed prices change also.

This then would not effect the frequency of price adjustment, which is of interest here.

51 was given copies of this publication by helpful businesses.
1%This observation will be empirically examined in the section addressing alternate theories of
inflexible pricing.
93



Market structure analysis reveals this market to be workably competitive. The

formal entrance of new firms into the market is limited only by the relatively modest
licensing fee. Entry and exit in the market has occurred freely in the past decade, and the
potential entrance into the market appears possible by firms already distributing liquor and
beer. This potential entrance is most critical in suggesting excess profits would generate

additional competition in this market.

Evidence of Hierarchies

Prices appear to be set at the higher levels of the firm, not at the sales
representative level. Sales representatives have geographic areas of responsibility and
report to central offices either directly, or through middle managers. Also, the sales
representatives may also make direct deliveries, as well as contracting for future deliveries.

I actually attempted to obtain the hierarchial level at which prices are set for each firm, but
: was met with silence. I suspect this shall always remain a mystery. As in the
microcomputer market, this does not seem to be a problem, because a hierarchy
necessarily affects more than the simple price setting position. Indeed, Mehta [1998]
suggests that delving too deep into the “black box” of the firm may be counterproductive.
In this case, that is undoubtably correct, or at least will be assumed to be true for the
practical reasons of obtaining the data. I shall have to establish hierarchial delays from

proxies or instruments of actual hierarchies,
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Price Setting Behavior

Determining the level at which prices are set in this market is even more difficult
than in the microcomputer market. Many of the firms are secretive about pricing practices
and other aspects of firm behavior. A few important issues do emerge immediately. First,
the catalog prices for beverages reflect the prices for a full case (12 or 15 bottles). Prices
are usually much higher when stores purchase less than a case of a product. I have been
told by several firm members (including one firm president) that quantity discounts change
with the catalog prices. Also, sales representatives do not seem to have price setting
authority. Second, the mix of goods does not seem to determine the product price
(except that samples and advertising material are often given to large purchasers)."
Advertising space, not material seems to be the limiting factor so I don’t believe this is too
great an issue in the published prices.

Prices appear to be set near the top of the firm hierarchy, and likely respond to
data from sales representatives concerning product demand. If firms are homogeneous,
then any shift in demand for a product (say a premium merlot) should be felt across the
entire industry, and prices should respond accordingly and in near synchronization.
Likewise, if there is a cost change from the supplier, it should be transmitted from the
firms buying representative to the price setter. This should be more rapid than the demand
change if only because it involves only firm internal data, and is made at a more centralized

level. Unless the cost changes are very idiosyncratic then this should not lead to

"Theeﬂ'eaofthisonpticeseuingismknown. It is illegal for these promotional samples to be
distributed in sealed containers to consumers.
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staggered price adjustment. The inputs to wine production are quite homogeneous across

any particular brand, and should not be subject to idiosyncratic changes to any wide
degree. Indeed, many of the firms sell the same wines. So, if firms receive good demand
information from firm representatives, and cost data from their buyers, then prices should

change at near the same interval, in synchronization. They do not. This phenomenon is at

the heart of this investigation.

Colorado Wine Market Data

These data are wholesale price listings collected from the Colorado Beverage
Analyst, a trade publication from February through December 1996. One month was
missing, which reduces the total number of price changes for a minute fraction of the
observations (there was only one back-to-back monthly change). This also suggests an
increased coordination of price changes, which is still quite small (see the discussion of
coordination failures in this chapter). They are of domestic (U.S.) Wines distributed by to
retailers and include bottles, boxes, kegs and barrels of various sizes. There are a wide
variety of vintners as well as a huge array of varietals (sparkling wines were excluded).
These data are listed in Appendix B, and include not only prices, but vintner, varietal and

vintage where mentioned in the price list. A sample listing appears in Figure 5-1.

ulnpmdnetothcstrmgseasomlityinsalwofthwcwm
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AUG SEPT OCT

Inglenook

Premium Select, White Zin

1.5L8 $36 $86 $92
Guemoc Beckstoffer

Reserve Cabernet, 750ML $91.5 $97 $97

Figure 5-1, Sample Data Listing, Colorado Wine Market

This list includes virtually all the wines offered for sale in Colorado throughout the
sample period with prices listed in the Colorado Beverage Analyst (CBA). Three
additional firms advertised in the CBA during the sample period but did not include prices.
I also excluded varietals that were not offered throughout the entire sample period, and
one product where an obvious pricing error had been made by the firm or the CBA staff.
These omissions had little actual effect, since less than ten (<2.06%) for any firm were
eliminated. While the range in types of wines offered by any firm was between 206 and
982. The result is more than 2,350 different products (varietals or container sizes)
observed over 11 months for in excess of 25,850 observations with 1098 price changes.
Obviously a price change in the initial observation cannot be inferred. This sample is
much larger than any recently published work on price rigidities including those using the
Stigler-Kindhal data.

Qﬁality variations in service, as well as advertising and promotions are part of the
distributors true product. This is actually less of a problem than most pricing data for two
reasons, First, as previously noted, it appears that when prices change, so too does the
quantity discount. The wholesalers indicate this is a proportionate change. Also, the

3These are all cases of a dozen unless otherwise noted. See Appendix B.
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advertisements in the wine markets are usually directed towards actual vintners products

(specific wines), not the mix of products offered by the distributor. The large number of
vintners products offered by each firm allows for a wide variety of advertising and
promotional activities (retailers would always have promotional products available). As
previously noted, the marketing sections of the CBA indicate the promotional activities
have grown to such a degree that retail space, not promotional products, is the limiting
factor. I offer these observations only to answer potential questions concerning these
issues. These problems are endemic among price data of all types and are relatively
minimal in these data.'*

The dependent variables were collected from many sources, including the CBA,
the Colorado Department of Revenue, the Wine and Spirits Wholesalers of America, Inc.
(WSWA), the Beverage Marketing Directory (BMD), an industry analyst, and the
individual firms."* Two of these firms are part of larger holding company firms, but
remain independent, indeed company level data is available for them and prices are set at
the level identified in this survey. They seem only to rely on the parent company for bulk
purchases from large beer and liquor manufacturers. The private firms were often reticent
about sharing data, but surprisingly were much more open about industry information
including bﬁcing practices, links to retailers and wholesalers. This was very helpful not

only in the market analysis presented earfier but also in determining the level of price

1 Also, expanding the observation time much beyond 11 months would likely have the effect of
actually reducing the mmber of observations since the fixed supply of an annual varietal obviously Limits its
availability over a long period. The product lifespan for many of these varietals is then even shorter than that
for the microcomputers discussed in Chapter 4.

131 obtained these data through phone calls and a questionnaire
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changes. The decision to treat firms differently from their parent companies was
subjective, but supported by the weight of the evidence. I would have not have done so
unless the evidence were offered by the firm presidents. I will revisit these data shortly in
testing the hierarchial delays model. Prior to establishing the existence of hierarchial
delays, I will explain the predictions of alternate theories of price rigidities. My intent is to
eliminate potential rivals to hierarchial delays in this model, at least where predictions of
paramter estimates would be shared. In so doing I shall also illustrate staggered price

adjustment in these firms.

Alternate Theories of Price Stickiness

Blinder [1990] identified twelve theories of price stickiness for analysis in his
survey. These theories explain various types of price rigidities and are listed in Table 4-2.
Blinder’s survey results favored a subset of these models. Among those rejected in the
survey was hierarchial delays. As I outlined in Chapter 4, I believe this was an error.
Alone among these theories, hierarchial delays suggest managerial inefficiency. The
alternate theories suggest aspects beyond the immediate control of the manager.

A number of these theories may be eliminated heuristically, others empirically. I
shall address them individually. First, contracts, either implicit or nominal require some
explanation for their existence within the optimization function of both agents. Nominal

contracts in this market are not evident. Prices adjust monthly for products in each firm,
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and even within the context of quantity discounts do not seem to occur.'® Indeed the
transparency of prices (in Colorado Beverage Analyst) suggest against this as a credible
explanation. Also, the implicit contracts theory is weakened by the industry market
structure (a very large number of buyers). Nominal and implicit contracts as an
explanation of price rigidities in this market is not a credible theory.

Inventories, a theory that suggests firms alléw quantity adjustment to replace price
adjustment is not directly verifiable in this model. This is Blinder’s theory, and was not
strongly supported in his survey. I mentioned in the previous chapter that I accept
Blinder’s conclusion here. Since there is no direct method of testing given the available
data the issue is moot. Delivery lags, suggest that firms vary vectors of service hedonics
(service, delivery lags, quality) other than price subsequent to a demand shock. This
theory is not directly testable but seems unlikely due to the competitive nature of the
market. Judging quality by price seems improbable on an extensive basis. Certainly the
possibility that wines are ‘overpriced’ to generate a Veblenian type demand is possible, but
I feel it represents a minimal influence in this market. The products are just not
sufficiently different in price for this to be a likely possibility. Pricing points suggest
industry, not firm level price rigidities. There are some oddities in the data that warranted
special attention, while most firms simply price to the nearest dollar, one firm prices at
$.96, one at $.36, and one at $.50. I can find no explanation for this nor did I expect to.

These are firm specific characteristics, and many prices change over the traditional pricing

1$Conversations with members of the wholesale firms indicate that quentities are typically
recontracted at each sale.
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point thresholds.

Procyclical elasticity is suggested for markets experiencing downward shifts in
their demand curves. That is not what occurred in the market for wine in Colorado during
the sample period. Cost based pricing with lags suggest that prices should change with
similar frequency for all firms in the market. Thus any rate of price adjustment should be
similar across all firms. Constant marginal cost suggests that all, or most, firms in the
industry are operating in a flat region of their marginal cost curve (similar economies of
scale). This implies that firms should be adjusting prices (mostly upwards) at the same
rate. Both of these explanations may compound price rigidities due to hierarchial delays,
but do not share their predictions with respect to firm size. Costs of price adjustment are
certainly a factor in explaining inflexible prices in this market. Prices change no more
frequently than each month. This in a compounded form of inflexible pricing. Firms in
this market share common fixed costs of price adjustment (Colorado Beverage Analyst).
As I mentioned in the previous chapter, the macro effects of hierarchial delays suggests
price inertia regardless of the magnitude of the demand shock. In this market, the average
fixed costs of price adjustment are smaller for larger firms (those with more units sold)
and should therefore cause more frequent adjustment of prices—unless they experience
hierarchiél delays.

Coordination failures may be eliminated from consideration given the market
structure of the industry, however this may also be investigated by viewing the
simultaneity of price adjustment of all products in the market. If the firms were

coordinating their price changes then the proportions of price changes should be quite
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high (Ball and Romer suggest 100%). In this sample less than 25% of goods change price

each month. See Table 5-3.

MAR APR MAY” JUN JUL AUG SEP OoCT NOV  DEC
0051

0227 0.157 0 0.162_ 0094 0099 0091 0015 0119

As illustrated above, the actual count of price changes by each firm offers an
alternate measure of staggered price setting. This element of investigation is an important
contribution to the magnitude and duration of observed business cycles as mentioned in
Chapter 2. The rationale for synchronized price adjustment heralds back to work by Paul
Sweezy, but was best described by modern authors with: "[t]he intuition for this result is
simple. A firm minimizes unintended fluctuations in its relative price by changing its price
along with as many other firms as possible” (Ball and Romer, 1992, pg. 189). There is no
apparent coordination across types of wine, e.g. firms do not change merlot prices in
August, cabernet sauvignon in September and chardonnay in October. Evidence of this
would suggest coordination of price changes. The sole exception to this is the well noted
increase in sales of sparkling wines near the winter holidays (38% of annual sales in this

period, WSWA). Monthly price changes are shown in Table 5-4.

7The absence of data for onc month does not permit observations of price changes in that month to be
determined. This does not change the frequency only the timing of price changes. Only one product in the
remaining sample changed price on two consecutive months, and that was determined to be due to a clerical
error, resulting in its removal from the sample. Any potential price changes in May were simply added to
June’s figure, overstating the already weak evidence of coordination failures.
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Table 5-4, Staggered Price Adjustment

APR 25 29 43 39 35 45
MAY 0 0 0 0 0 0
JUN 1 12 23 12 10 165
JUL 1 24 22 12 25 45
AUG 63 12 1 33 18 8
SEP 4 12 15 38 9 48
OCT 0 I 3 1 14 2
NOV 6 10 2 5 73 68
DEC S 10 16 24 11

Two additional measures of staggered price setting are performed by measuring
the autocorrelation between monthly price changes. A significant negative autocorrelation
suggests that prices change in synchronization. None were significant in this market
suggesting uniform staggering of price adjustment."* Also, the standard deviation of the
proportion of products that change price is several orders of magnitude smaller than
would be suggested by synchronous price adjustment. These statistical tests merely
confirm the very obvious staggering of price changes in this industry (see Lach and
Tsiddon, i994). To better illustrate staggered price adjustment across products I
partitioned the data separating three types of wine; merlot, cabernet sauvignon and

chardonnay. Figure 5-2 illustrates the staggering of price changes across three varietals.

18The first four autocorrelations were all positive but not significant. Lach and Tsiddon suggest this is
strong evidence of staggered price adjustment.
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Merlot
—— Cabernet Sauvignon
------- Chardonnay

Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1956

Figure 5-2, Comparison of Price Changes, by Proportion of
Products, Individual Varietals (Note: May Data is Missing)

The conclusion here is clear: coordination of price changes across firms is not
occurring. Neither menu costs, nor a form of tacit collusion are appropriate explanations
for price adjustments in this sample. Indeed, the opposite conclusion is strongly
suggested. The small proportion of price adjustments in each period suggest a decision
cost explanation for pricing behavior in these data (Tommasi, 1992).”” Analysis of these
data suggest that decision costs impose price rigidities (or staggered price setting) on this
market. The alternate theories discussed above happen either at industry level,
concurrently with decision costs or are absent in this market. In each case, the predictions
of the hiel;archial delays model—that the frequency of price adjustment is negatively

correlated with firm size—are not shared by a relevant competing theory.

Pecision costs are an important component of hierarchial delays.
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Empirical Analysis of Hierarchial Delays in the Colorado Wine Market

The frequency of price adjustment across all the products will ultimately be the
dependent variable for testing models of hierarchial delays in this industry, subsequent to
adjusting the variable for the total potential number of price adjustments (11). Table 5-5

illustrates these data. Table 5-6 provides the raw variables, a brief description and

summary statistics for each.

Table 5-5 Frequency of Price Adjustment, Colorado Wine Market
Count 0 1 2 3 4
Frequency 1273 841 206 36 15
% of Total Price Cﬂ 0.53 0.35 0.08 _2_19‘2_- 0.006

The theory of hierarchial delays developed in Chapter 3 suggests families of
variables, with predicted signs in empirical tests. I have categorized them into five broad
areas from which actual data may be collected. Their explanations are straightforward.
The more workers, N, ceteris paribus, the slower information transmission as it is
transmitted through workers or hierarchies. Even though actual price setting levels may
vary, this variable should be closely related to the existence of hierarchies. Also, the
number of decisionmakers, M, influences the speed of decisionmaking. The more
decisiomﬁakers, the faster decisions are made (though transmission between managers or
hierarchial levels may slow). Additionally, the smaller the span of control, S, the faster
the decisionmaking (see Mehta, 1998, and Williamson 1968). Since managers both
supervise and coordinate, the less time spent on supervision, the more on coordination.

Price setting is clearly a coordinating activity. This is the sole variable previously
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developed in the literature—though it has not been empirically tested. The difficulty of
coordination is the ease with which managers may decide appropriately. For example, the
larger the number of products on which to decids, or the farther the spatial separation of
markets, the slower decisionmaking. Likewise, if communication devices are proliferated
in the firm, this eases the speed of decision making or the time spent supervising. Finally,
the more productive the workforce, the faster the decisionmaking. This should be most
true for decisionmakers. These variables represent potential areas for testing. Of course,
since hierarchies are unmeasurable, latent variables I must rely on proxies. See Table 5-6.

The correlation structure of the variables is illustrated in Table 5-7. My explanatory

variables are all proxies for the variable families and appear in Table 5-8.

hierarchial delays
N pumber of productive units (workers, plants, division) -
M number of decisionmakers (layers of management, +
number of staff at each hierarchial level)
S span of control (managers per worker) +
C difficulty of coordination (spatial separation, number -
of products, size of market)

P ' productivity of workforce (skill of labor, management, +
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The dependent variable for testing will be the frequency of price adjustment for the
product (FPA).® The measures of firm size; NEMP, VEH, SALES, PHONE,
SALESREP all measure ‘bigness’ of the firm, and are proxies for hierarchies. The greater
the frequency of price adjustment, as I described in Chapter 3, the lower the hierarchial
delays, hence these variables should be negatively correlated with the dependent variable
(FPA).

TOTALPL and PL measure increased decision costs, due to a large general
product mix (brands) or the number of individual products and should be negatively
correlated with FPA. SALNEMP is a measure of the horizontal hierarchy of firms. This
should suggest more time spent by managers supervising, and a greater width in
hierarchies, and should be negatively correlated with FPA.

PHONEMP and SALEPHON measure the ‘ease’ of communication. The higher
the proportion of telephones, the easier communications and the less time managers will
likely have to spend supervising.* These should be positively correlated with the
dependent variable, FPA. APL is a measure of productivity of workers, and should be
positively related to FPA because it infers less time spent supervising by managers due to a
more productive work force in a firm. The individual variables, explanations and

expected signs are illustrated in Table 5-9.

This will be transformed so that the raw value will be divided by the total possible, bounding the
variable € [0,1].

21The more time spent supervising, the less spent coordinating was a central finding of both Mehta
[1998] and Williamson [1967].
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Table 5-9, Expected Sigus for Parameter Estimates, Colorado Wine Market
Expected Category Description
Sign
NEMP - N measure of firm size
VEH - N measure of firm size
SALES - N measure of firm size
PHONE - N measure of fimm size
SALESREP - N measure of firm size
SALNEMP - N measure of horizontal hierarchy
TOTALPL - C measure of decision making difficulty
PL - C measure of decision making difficulty
PHONEMP + S measure of span of control of communications (inverse
measure)
SALEPHON + C measure of span of control of communications
APL + P measure of productivity of workforce
CHENIN 0 measure of homogeneity of product
CHABLIS 0 measure of homogeneity of product
ZINFAN 0 measure of homogeneity of product
CHARD 0 measure of homogeneity of product
MERLOT 0 measure of homogeneity of product
CABSAUV 0 measure of homogeneity of product
0 o

The remaining variables are all dummy variables that measure homogeneity of the

product. If they are not correlated with the dependent variable then homogeneity of the

products themselves are a strongly supportable assumption; there is no difference in

demand or cost shocks. However, as I suggested earlier it is the product mix offered by

the distributor, not the wines themselves I feel are homogeneous. Table 5-1 illustrated

that, except for Chablis, the product mixes of the selected varietals were not significantly
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different across firms. If any of these binary variables are significant, then additional

testing, of subsets of the data may be appropriate.

The dependent variable, the Frequency of Price Adjustment (FPA) was tested
using ordinary least squares (OLS).? This test was inconclusive due to severe
multicollinearity. An informational complexity criteria (ICOMP) based technique of
model selection under severe collinearity, negentropy, was employed (Bozdogan, 1997).
This technique is performed by simply testing the dependent variable on every possible
subset of the independent variables and select the best fitting model through an
information based criteria evaluated at the first set of regressors not displaying a high
degree of multicollinearity.” Seventeen model classes were possible, each with 18 or less
independent variables (none with zero RHS variables). The lowest Akaike Information
Criterion (AIC) in each category dictated the choice of that model.

Of the model tested, the biggest model, not displaying extreme multicollinearity
had four independent variables related to hierarchies. To this I added the homogeneity
variables. The homogeneity variables were not used in the model selection process
because they add nothing to the hierarchial description but are critical to determining the
homogeneity of the product, so must remain in the regression.

The results of the OLS estimation of each model is a convenient starting point.

Znitial testing of the model focused on the Mean Frequency of Price Adjustment (MFPA) as the firm
level measure of price inflexibility. This test was inconclusive due to an unusually high degree of
multicollinearity, as expected. Also, the small sample size (six firns) did not make this test particularly

B selected a Condition Index (CI) of 30 as an a priori indicator of high collinearity. This is
suggested by Kmenta, 1987 and Kennedy, 1994. I would allow a higher CI if the independent variables were
significant in accordance with classical hypothesis testing. This choice became redundant.
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The potential measurement errors suggest heteroscedasticity so some additional

diagnostics were appropriate.”* A Ramsey’s heteroscedasticity test pointed to an absence
of that violation of the classical linear modeling assumption.” However, the more
powerful White test rejected the assumption of homoscedastically distributed errors.* A
good method of correcting the inefficient standard errors produced under
heteroscedasticity is White’s ‘Heteroscedasticity-Consistent Covariance Matrix
Estimator’. The White test found that the squared error term was negatively correlated
with the dependent variables so the corrected standard errors should be smaller than those
generated under OLS. This was the case, and implies that the inefficiencies generated by
heteroscedasticity overestimated the true error variance.” The parameter estimates are
still unbiased (See White, 1980, Greene, 1996 and Maddalla, 1992). A Ramsey’s RESET
rejected model misspecification.* Alternate tests of functional form failed to produce a

better fitting model. These tests imply a correctly specified model, see Table 5-10.

2As with Chapter 4, the family of limited dependent variable tests were inappropriate here.

z’lhisispafmmdbymgmgmedcpmdmtvuinblcmawmbmaﬁmofmcsqum,awemd
quadratic transformation of the disturbance term.(Maddalla, 1994)

26'I'hiswnsxperfm'n'nedl:oyreg'e»a'ngthesxquaredc:‘mrta'monthe:indcpendcutvariabl@a. The test
statistic nR? is distributed x2, and was highly significant.

Z'The corrected, or *White-Washed’ standard errors for each variable are: NEMP(0.000056),
SALESREP(0.000328), APL(0.015058) and PHONEMP(0.00475). Each are significant to the .01 level. (See
White, 1980).

”hthiscax&edepmdmtvuiablewmmgmedwhhsqume,abemdqua&aﬁc&msfmaﬁms
of the predicted dependent variable included as independent varisbles (with the remaining independent
variables, in each model subset) (Maddalla, 1994).
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Table 5-10, OLS Estimates of the Full Model, Colorado Wine Market,
OLS Standard Errors Used to Compute t-Statistic, Frequency of Price

dustmentis ndent Variable, n=2371
Expected Sign Largest hierarchial Full Model
model
Intercept ? 0.276206*** 0.251255%%+
(8.899) (7.887)
NEMP - 0.000410%** -0.000382***
(-4.330) (-4.491)
SALESREP - £0.00272]1 %%+ -0.002745%%*
(-6.506) (-6.697)
APL + 0.049433%%% 0.047125%*
(2.623) (2.503)
PHONEMP + 0.022585%%+ 0.0252]1]1%**
(2.938) (3.280)
CHENIN 0 0.001931
(0.055)
CHABLIS 0 -0.008239
(-0.275)
ZINFAN 0 0.029968*
(1.952)
CHARD 0 cee 0.032317***
(3.093)
MERLOT 0 0.081131%**
(4.982)
CABSAUV 0 cee 0.029857**
(2.579)
BIN750 0 ces 0.007826
(0.933)
ADJ-R? 021 0.08

**significant to the .05 lovel using Student’s t-test,
*significant to the .10 level using Students t-test.
$For use in model seloction only.
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Estimation Results and Interpretation

The hierarchial specific variables all possessed the expected sign, and were highly
significant. Measures of firm size, NEMP and SALESREP were negatively correlated
with the frequency of price adjustment, while the measure of productivity and the phone-
to-employee ratio were both positively correlated with the FPA. These results are
surprisingly strong even when employing the informational complexity criteria technique
that produces the fbest-ﬁtting’ model.® The significance of some of the binary variables
present some problems I will address later.

That both measures of firm size were negative and significant implies that firm size
slows the frequency of price adjustment. However, the small variation in firm size in this
sample, and the small parameter estimate make further inference of these variables
problematic. The size of these parameter estimates suggest that increasing the number of
employees by 100 persons slows the frequency of price adjustment for each product by
=14 days, while adding 100 sales representatives slows price adjustment by almost 3
months. The addition of 100 employees would more than double the size of all but the
largest firms, while 100 additional sales representatives would more than double the
biggest firm. Hierarchial delays are a latent variable, and therefore difficult to exhume
from the data, but the contribution of additional employees (or sales reps) to
decisionmaking speed is safe to conclude from these results.

Also, both APL the average product of labor, and PHONEMP the ratio of phones

”Note,thathltheptcvimmnketmeCONTROLvuinblcwassigniﬁcm Several attempts to
proxy this variable, all poor, resulted in it being rejected as part of the best fitting model. This should partially
casc any remaining concerns of omitted variable biss not aiready alleviated by the ICOMP technique.
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to employees are both positive and significant as predicted. The same caveats apply here,

but as measures of speed of information flow and workforce quality these are quite
reasonable proxies. These results strongly support the acceptance of hierarchial delays as
contributing to the frequency of price adjustment in this market.

As previously mentioned, the significance of the binary variables is a concern, for if
individual products are subject to differing demand or costs shocks ard individual firms do
not share similar product mixes, then this model may not correctly interpret the results as
pointing to the existence of hierarchial delays. Recall Table 5-1 illustrates, that, except for
chablis, there is no statistically different product mix in any of these firms (I attached
binaries to about half the total products, including the ‘big three’). In testing, the size of
the container (BlN750), and whether or not the product was a chablis or chenin blanc
were not correlated with the frequency of price adjustment, so are not tested. In order to
establish that the individual products respond in a way that supports the hierarchial delays
model, I must test subsets of the data. First, I will do this by testing the model on the
data, excluding each product individually, then on just the individual varietals. The results

appear in table 5-11 and 5-12.
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Clearly, the results from Table 5-11, the data eliminating each of the varietals in
turn strongly supports the hierarchial delays model. The results illustrated in Table 5-12
also generally support the hierarchial delays model, with a few exceptions. The parameter
estimate for PHONEMP, when regressed only on the Chablis wines is significant and
incorrectly signed. The strongest potential explanation for this is the small sample size.
Also, several of the variables dropped from significance. Otherwise, the results

consistently support the hierarchial delays model.

A Comparison of Markets and Conclusions

The Microcomputer industry and the Colorado Wholesale Wine industry share
many of the same characteristics of workable competition, and possess goods that are
nearly homogenous across firms. The former is a consumer durable, the latter a consumer
non-durable, and both samples were drawn at different time periods. Both industries are
wholesalers to retail outlets. Also, both industries have widely varying firm sizes. Prices
change monthly, and firms share a common fixed cost of price adjustment. There are
strong informational elements to both markets, and in both markets, prices tend to be set
at the upper echelons of the firms.

Additionally, some powerful comparisons can be made in terms of this research.
First, both industries have firms that change products with widely varying frequency. In
both markets, the products that change price the most often do so on average every 3
months. The slowest, once, or not at all in the sample period. Also, the mean frequency

that prices change, across firms is about three times faster in the smallest than in the
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largest firms. These results are stunning, but on closer look there is more. For both
industries the frequency that individual firms adjust prices for individual goods is strongly
negatively correlated with the size of the firm (NEMP in both industries). Also, the FPA
is positively correlated with measures of firm performance measures (APM and APL
respectively). This strongly contradicts the pricing behavior of the traditional perfectly
competitive market, and heretofore would not be expected in a workably competitive firm.
Differences exist, and should be expected. First, the same variables are not shared in both
industries (one being almost exclusively composed of private firms).*

Second, the magnitude of the parameter estimates vary widely. This is quite
appropriate, since different production processes and different demand or cost shifts
should cause variation in the frequency that prices adjust. I would be surprised if
parameter estimates did corrwpdnd across industries. They should be of like sign
however and have economic significance, as shown. However, since the opportunity costs
of mis-pricing inevitably vary across these industries, I would expect that the more costly
the hierarchial delay, the less it affects pricing. Simply, firms would take steps to
ameliorate them if they threatened the survival of the firm. Clearly, the opportunity cost
of mis-pricing are much higher in the consumer durable than the non-durable as occurs in

this study. This research should then lead to several conclusions.

*Ihis reises the specter of misspecification, a problem best handled by the ICOMP technique.
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CHAPTER 6

CONCLUSION

Though the macroeconomy is more than the sum of its parts, analysis of individual
and firm behavior is integral to the development of any model of the macroeconomy. The
majority of work in macroeconomics relies on theoretical price setting behavior of
representative firms. That is an appropriate beginning, and one which has seen a
prodigious amount of research. While there should be little disagreement as to the price
setting behavior of the traditional market models, there has been little empirical
verification of price setting behavior in firms that are chosen as representative of the
microeconomy in macro models. This dissertation provides an important key to the
selection of an appropriate model assumption, based on empirical evidence, for
construction of a macroeconomic model.

The selection of the representative firm has been contentious. New Classical
modelers suggest that perfect competition (or nearly so) is the appropriate representative
firm. New Keynesians rely on varying degrees of imperfect competition. This selection of
the appropriate representative model of the firm is important for its result of sticky prices.
So identifying the competitive levels of the aggregate economy is tangential to Snding
widespread evidence of sticky prices. As I related in the introduction, most empirical
researchers (Carlton, 1986; Cecchetti, 1986; Kashyap, 1992; Dahlby, 1994) have sought
evidence of sticky prices in the places it is most likely to be found, in very uncompetitive
industries. This does little to address the appropriate choice of a representative firm in the
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macroeconomy. In selecting a representative firm for the macroeconomy, it seems simply,

a firm that best represents aggregate behavior should be sought. This must be an
empirical process. We are now at the point of inquiry where work on the fringes of the
competitive spectrum, or labor in assigning this firm a traditional model name, is misspent.
A more productive route is to seek sticky prices, in the most competitive firms, and search
up the competitive spectrum until they are discovered.

Fifty years of research by Industrial Organization economists has established a
clear negative correlation between firm competitiveness and price rigidities (Ses discussion
by Martin [1994, pg. 2-7]). So, if we find rigid prices early and often along this route,
very near our starting point of very competitive industries, we can safely conclude that the
majority of remaining markets possess sticky prices. If we must complete the journey,
failing to find rigidities until we arrive at Mankiw’s monopolist, we cannot assume sticky
prices are widespread. This process should guide the selection of a representative firm.
That has been the direction of this dissertation.

I have found sticky prices in two markets. One market, the Colorado wholesale
wine market is for consumer non-durable goods. The other, the microcomputer market is
a consumer durable good. These may be representative of a significant minority of
products in the economy. The existence of undeniably sticky prices is alone significant,
but if prices are sticky in very competitive (workably competitive) markets ther the
assumption that markets clear continuously is inappropriate. Thus, few firms behave “as
if” they are competitive in the real sense of having flexible prices. This dissertation

illustrates sticky prices in two markets that are workably competitive. These results alone
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are a strong contribution to New Keyensian Macroeconomic Theory, but there is more.
These prices are sticky because of hierarchial delays, a previously unexplored
theory. This dissertation answers the call of Ronald Coase’s 1991 Nobel Laureate lecture
in engaging in data intensive firm level investigation. This dissertation uses pricing data
from private and public firms, and in that it explores price rigidities at firm leve!, uses
more, and richer data than any previously published work on price rigidities." This
research suggests price rigidities exist at the firm level and are due to hierarchial delays.
However, additional research is warranted. First, this research should be
replicated in a number of additional studies in firms at all levels of the competition
spectrum, and including the possibility that these rigidities are real as well as nominal.
Second, the existence of price rigidities across the vertical exchange of goods needs to be
developed. If New Classical economists point to commodity markets as examgles of
perfect competition, they miss the point that downstream these markets may have rigid
prices. Price rigidities, anywhere in the stream of goods, from commodity to finished
product, have macroeconomic significance. Third, an extensive panel data set that
measures the adjustment firms make to hierarchies should be compiled. This is extremely
costly, and would likely require several years to complete. The problem is complicated by
the need to strategically select markets where there is a high degree of homogeneity, a
relatively brief product life, and easily definable competition conditions. This would

permit a deeper exploration of how firms adjust to hierarchies, and how competition

'There are more individual products in these two markets than in the combined work of Carlton
[1986],Cecchetti [1986), van Hoomisen [1988], Kashyap [1992), Sheshinski and Weiss [1992], Tommasi
{1992], Dahlby {1994], and Lach and Tsiddon [1996].
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environments change due to the changes in firm hierarchial structures.

Also, the contribution of changing incentive schemes and management information
systems should be undertaken with respect to the frequency that prices adjust. Likewise,
the additive nature of price rigidities should be explored. In both of these markets I have
used data for firms that change prices no more frequently than monthly. This implies that
menu costs may be a strong contributor to sticky prices, along with hierarchial delays. It
is reasonable to assume that a multitude of causes for price stickiness occur
simultaneously within any market. Here, I was fortunate to be able to isolate hierarchial
delays as a cause of price rigidities.

These are all important and interesting areas of research. Also, the need for firm
level investigation of information impactedness, and its effect on output, pricing and
quality decisions should be expanded. To do so, economists should devote some time to
studying management, sociology and industrial psychology literature, and apply our
superior analytical techniques to answering the many interesting questions they ask.

Finally, a more clearly elucidated description of information transmissioa, than is
currently available, would be helpful for economists attempting to model decisionmaking.

These extensions represent a fraction of the potential research in this arca.
However, this dissertation has contributed significantly to my understanding of firm
behavior, the effect of hierarchial delays on pricing information, and on its interded target,
the rejection of continuous market clearing as an appropriate model assumption. in
macroeconomic theory. Finally, then, I conclude with a strong suggestion that New

Keynesian theory is the appropriate choice for modeling the macroeconomy.
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The sources for these data are mentioned in the text and bibliography and were
compiled in 1997. Specific questions concerning these data may be obtained from the
author. I can be traced quite simply by contacting the American Economic Association,
the Department of Economics, University of Tennessee, the Center for Business and
Economic Research at the University of Tennessee, or the Alumni Office, Virginia
Military Institute. 1 recommend contacting me prior to attempting to test these data, since
I will very shortly be willing to share them on an electronic format. What follows are the
raw variables and price change data from which I generated the frequency of price
adjustment data tested in the text of this dissertation. The data are the raw observations
only, all other variables may be calculated from these data. Details concerning the, data
including the scale, are mentioned in the text.

The firms are listed anonymously by letter. This was done randomly, the letters
corresponding to the notebook letter in the spreadsheet program I used to record and
process the data. Since the data is quasi-proprietary, I cannot list the firms with the data.

I will share the data with any interested scholar.
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1319
1008.5
1454
1454
1580.23
17788
14708
164323
1818

1210
1244

95:4
1148
1341
1029
1162

12825

1128
1288
1072
1225
1168

1N.78
1281.25
110275
1208
141625
1021.75
1184
139525
187
1319
16035
1454
1454
158023
1778
1470.5
1643.2%
1818

1210
1244

055
11468
1341
1020
182

12825

128
1285
1072
1225

1108

112973
128125
175
12685
1416.25
1021.75
184
1935.2%
157
1319
1608.5
1454
1454
158028
17785
1470.5
164323
1818

1210
1244

1146

1341

141625
1021.75
1184
139525
157
1319
1005.5
1454
1454
1580.23
17788
1470.5
164328
1818
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25,212 s168.78 0ers 13%0 13%
25,212 5878 06575 1498 14968
25,0 HD 043 043 18%0 1880
25,170 1210 1210 1210 1210
25,170 1244 1244 1244 1244
3, no HO 13% 13% 13%0 13%
33,270 1495 1498 1496 1408
3, 270 18%0 1880 1880 1880
13, 170 3348 S48 U8 2678
13,340 B2U sm24 4 2088
33, 170 m 2 2 2
33,340 250 250 250 2250
33,250 2087 2087 2687 2687
2, 104 1511
s, 208 1504
33,170 1840
s 270 1731
3,270 1500
3, 208 1704
39, 540 1208
3, 270 1841
8, 270 2006
33,104 2008 2008 2008 2008
33,208 2. 2228 e
3,208 2598 23% 2308 2398
33,540 2% 2% 28% 28%
23, 104 1961 1061 1061 1981
3, 208 2018 2018 2018 2018
33, 208 2181 2181 2131 2131
33, 540 a7 227 2077 22
83,128 1494
5,128 by
33, no HD

5, 108

9, 108

S0, 540

13%
1408
1880
1210
12244
1530
1495

1380

1511

13%
1408
1880
1210
1244
13%0
1496

1830

1511
1584

13%0
1488
1880
210
1244
13%0
1495
1890
2132

1511

180
1498
1380
1210
1244
130
1498
1880
ax

13%
1405
1880
1210
1244
1330
1495
1880
2132

1511
1504
1849
1508
1704
1704
1808
1678

1814

s UNE

213

1307

fe.78
955.78

1210
1244
1330
1408
1880

2152

1511
1504
1649
1508
1704
1704
1808
167¢

1814

s EUNY

213

1307

210

742

1283

156



Fim F

25, 245m

33, noHD
33, 170MB HD
33,2458 HO
25, o HD
25, 80 MHD
28, 170MHD
25, 120M8 HO
28, 1770M HO
25, 120MB HD
25, No HD
25, 120M8 HO
26, 245 MB HD
33, no HD

383, 120 MB HD
33, 245 MB HD
25, no HD

25, 120 MB HO
25, 245 M8 HD
3, no HD

33, 120M8 HD
$3, 245 MB HD
25, 245 MB HD
25, 245MB HD

33, 340M8B HD
33,245M8 HD

33, 170
33,170
33, 340
33, NoHO
2%, no HD
28, no HD
25,120
2,120

7
1148
1341
1029
1162

12825

1128
1208
1072
1225

1165

141625
1021.75
184
13%0.28
167

1319

1148
1341
1020
ne
12025

1128
1205
1072
1225

1165

1M20.78
1281.23
10275
1208
1416.25
1021.75
184
1396.25
187
1319
1608.5

1148
1341
1020
1162
12828

1128
1288
1072
123

1165

"MAB.75
1261.25
110275
1205
141628
1021.7%
1184
1398.23
us?

1319

95110
1148
1341
1029
1162

12823

1128
1285
1072
125
1165

1120.75
126128
110275
1208
141625
1021.75
1184
1398.23
157
1319

9511
1148
1341
1029
162

1225

1128
1285
1072
125
1165

1120.75
1261.28
175
1205
1416.25
1021.78
1184
139328
187
1919
1608.5
1454
1454
1500.28
17788
14705
164325
1818

%12
1148
1341
1029
1K

12825

1128
1285
1072
125

141628
1no1.75
1184
1338.25
1157
1319
16085
1454
1454
1500.25
17785
1470.5
1843.25

1818

157



25,212
25,212
25, o HD
25,170
25,170
33, no HD
38,270
33,270
338, 170
33, 340
33,170
33, 340
39, 250
39, 104
33, 208
33,170
33, 270
33,210
38, 208
33, 540
33, 270
38,270
33, 104
33, 208
33, 208
3, 540
33, 104
33, 208
33, 208
33, 540
128
33,125
33, no HD
3, 108
33, 108
50, 540

13%0

1408

1210
1244

1495
1880
2182

13511
1504
1649
1508
1704
1704
1808
1678
1814

23

1307

2518
742

1283

13%0
1498
1880
1210
1244
1830
1485
1880
1R

1511
1504
1649
1508
1704
1704
1800
1678

1814

213

1307

218
2

1209

13%0
1498
1880
1210
1244
13%0
1495
1380
2132
2428

1311
1504
1649
1568
1704
1704
1808
1676
1814

2131

107

2516

e

1283

1330
1406
1880
1210
1244

1498
1880
a3

1511
1584
1649
1508
1704
1704
1%8
167¢
1814

2131

1%07

2318
742

1283

1330
1408
1880
1210
1244
1330
1495
1880
2132

151
1504
1649
1508
1704
1704
1896
1678

1814

21N

1307

2310

742

1288

1330
1408
18680
1210
1244
1330
1405
1880
212

L]
1504
1649
1508
1704
1704
1808
1676

1814

158




FemH

8CPU28
25CPU
28CPUS
28CPU S
23CPUS
2BCPUS
25CPUS
2CPUS
28CPUS
25CPU2S
2CPUS
sscry
33CcPU
scPU
3, CPU
scry
SsSCruU
s CPU
S CPU

S3CPU

oxs e84
412 412
2 70
700 700
24 824
a2 a2
1008 1095
1341 1341

35
412

g RS

1

1341

g B2 I3

1
1341

BB E Y

1

1341

1000

BdE

EEEEEEREERER:

g B2 d Y3

1

1341

1000

412

g BB 3

1

1341

1000

EEREEEEERER

159



AmH

28CPU2S
BCPU
8CPUB
25CPU 23
3CPU28
2BCPUS
23CPU28
28CPU2S
25CPU2S
23CPUS
25CPU2S
scPu
scPu
sScPu
33, CPU
sCPU
sscPu
IS CPU
s CcPU
3cPU
sscru

817

1163.25
1510
2000.75

1163.25
1510
2000.75

g R 23

1
1341

04:2

g 8§

1

6478
51
136225
2400

310

B1.7S

1080

1413.75

2518

31078

310

BB R AU S

1

1341

10025

1362.25

310

951.78

1080.5

141375

2519

310.75

310

001.78
1100.75
14285
25485

31328

g B 2 3 ¥

1

1341

1013
136225
2434.25

43795

961.75
1100.75
14285

046
31325

8 8 8 & 4

1

1341

1013

136225

081.78

1100.7%

$13.25

g8 8 84

1

1341

1013

136225

0261.756
1100.75
14285
2545.5

P88 B

160



FRemH

BCPUS

25CPU2S
25CPU2S
23CPUS
23CPUS
25CPU2S
235CPUS
25CPU2S
25CPUS
25CPU2S
3CcPU
BICPU
SSCPU
33, CPU

scPy
3 CPU
3 CcPU
sscPu

94:10
31328

ERB U

1

1341

1013
130225

EMHE

133
28455

5
eyt

412

31325

524

1038

1341

1013
136228
243425

4379.5

4135

5645

25455

4
By

31328

g 84

1

1341

1013
136225
243428

4379.5

435

5
Bepglgat

31328

g 8 d

1

1341

1013
196225
243423

43795

4135

5
Bwwpbgat

318.25

g R 8 & ¥

1

1341

1013
136225
243425

43708

4135

EM%EH?

824

1008
1341
677.2%
1013
136223
243425
4379.5

4135
5645

25455

§
EER

31325

I -

1
1341
.2
1013
1382.25
243425
4379.5

4135

Fgat

8
Bepflgat

431

&

By

31825

288 84

1

1341

1013
136225
2434.25

4379.5

4138

161



FimH

20PU28
a0PU
BCPUS

28CPUS
28BCPUS
23CPU2S

28CPUS
23CPUS
25CPU2S
3sSCPU
nCcU
scru
33, cPU
3CPY
scPU
SSCrPU
sscPu
scru
scPu

&7
31328

g B 23 W

1

1341

1013
138225

4370.5

4135

5
Beughgat

658
31323

g R &3y

1

1341

1013
196228

4379.5

4135

y
Beuglaat

31328

g8

1

1341

1013
138228

43705

4135

5
beuGlaat

95:10

31328

BB 8 &

1

1341

1013
1382.25
243423

a37.8

4135

3
Eonglgat

31323

g R 88U

1
1841
7728
1013

B3 B g

4135

g 3 &

25455

5
gk

9512

31325

g R B

1

1341

1013
196225

43795

4135

3
Bouglgat

162



Fm |
25NoHD
25, 107 HD

33 minitwr
33 minkwr

25 deidop

33, no HO
33,120 bund!
33,210, 5M8
83, no HD, 4MB
33, 170,8 M8
25, no HD, 2¥8
25, 170, 4M8
25, 340, 3 MB
25,120, 4M8
33, no HO, 2vB
33,120, 4M8
25, 80, 4aMB
25, 170, 4MB
28, 170,4M8
25, 170, 4M8
25, 170 4M8
33, 170, avB
28, 120, 4M8

-

1210
1380
1051
1278
1448

un
1723
1814

1011

100
1208

H”n2
1328

"7
s
1814

1611

g 8

1100
1208

"
1328

uwn
1723
1814

11

5 ]

1100
1208

172
128

un
1723
1814

1100
1208

172
128

un
1608
1814

1611
2112

1100
1208

172
128

nun
1008
1814

1611
27112

38

1109
1208

1172
1328

1"
1008

1611
2112

310

1100
1208

1172
1228

"7
1008
1814

1811
2112

100
154128

1139025
160825
1819.25

24875

163
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Fm|

25 No HD
28, 107 HD
25 minkwr
33 minkwr
33 minktwr
33 minitwr
25 dekiop

33, o HD
33,120 bundt
33,210, sm8
33, no HD, 4MB
33,170, 8 M8
25, no HD, 2M8
25, 170, aM8
25, 340, 3MB
25, 120, 4M8
38, no HD, 2MB
83, 120, 4M8
28, 80, 4M8
28, 170, 4MB
25, 170,48
25, 170, 4MB
25, 170 4M8
33, 170, 4M8
25, 120, 4MB
33,noHD,4MB
33, 170, 4MB
33, Z70, M8
80, noHD, 4MB

o1

1100

172
1328

"n

1814

1611
1987.73

111325
1541.25

84375
108225
1608.25
1819.25
248025
3208.73

94:2

1100
1208

1un
1328

un
1608
1814

1611
1997.75

111825
1541.25

1082.2%
1608.25
181925
242023
3208.75

M3

1100
1208

172
1328

"7
1008
1814

1611
199

808
1114
15425
o725

1033
15535
174025
2308.73

371925
1520.75

1100
1208

172
1328

1
1008
1814

1611
1999

1003
1542.5
979.25

1500.5
1750.2%5
2300.78

085
3719.25

1615

94:5

1100
1208

1172
1328

1"n
1000
1814

11138
1608
979.25

102273
1500.5
1467.5

2%90.73

1564.75
14205

ou:6

1100
1208

172
13528

"n
1608
1814

16811
19%

1130
16115

1087.5
1500.5
1488.75
2300.78
200123

1587.75
14345

%7

1100
1208

172
1328

17
1008
1814

1611
1999

1130
16115

1097.5
1500.5
1488.75
2%00.75
2801.25
71925
1587.75
14345

43

1100
1208

1n
128

1“n
1008
1814

1619
1999

1130
16115

1097.5
1500.5
1488.75
2900.75
200125
371925
1587.75
1434.5

94:9

1100
1208

"2
1328

177
1008
1814

1611
1999

11%0
16115

1097.5
1560.5
1483.75
2300.75
2801.25
71925
1587.75
1434.5

94:10

1100
1208

172
1328

"
1008
1814

1611
199

1130
18115

1037.5
1500.5
1488.75
200.75

371925
1587.75
1434.5

1073
1328

1072
1249
1683
1928
1408

1578

1728
1630
129

183225
178428
155825
12
115875
117

165




80, 170
80, 340
33, 250
83, 340
50, no KD
50, 270
50, 540
33, 200
33, 200

1318
1818

166




Fiem |

25 No HD
28,107 HD
25 mninitwr
33 minkwr
33 minitwr
33 miniwr
25 dsitop

39, no HO
33,120 buncfl
33,210, 3mMB
38, no HD, 4M8
33, 170, 8 MB

28, no HD, 2MB
25, 170, 4MB
25, 340, 8 MB
25, 120, 4M8

33, no HD, 2M8
33, 120, 4 M8
25, 80, 4MB
25, 170, 4MB
25, 170,4MB
25, 170, 4MB
26, 170448
33, 170, 4MB
25, 120, 4MB

04:11

1100
1208

1172
1328

17
1008
1814

1611
189

1130
16115

1087.5
1800.5
1488.75
2900.75

371928
1587.73
14345

1104
1320

1038
1218
1668
1928
1408

1572

n"72s
1563
142
2
1300
1573
142
1168
1143

84:12

1100
1208

172
1328

"7
1008
1814

1011
1830

1130
16115

1087.5
1500.5
1488.75
2300.75

1587.75
14345

1104
1326

2218
1603
1928
1408
2199
1572

1728
1563
1M
127
1800
1573
1142
1168
1143

o&1

1108
1208

172
1328

17
1000
1814

1011
199

1190
16115

1097.5
1560.5
1488.75
2300.75

3719.25
1587.75
14345

1104
128

1215
1008
1928
1408
2190
1572

1728
1563
1142
2
1800
1573
14
168
1143

1814

1000

803.25
1130
10118

L
1087.5
1500.5

14875
2900.73

371925
1587.7%
14345

1104
1242

1000
1586
1412
1200
2100
1572

1022
1ss
1104
1298
1741
132
1104
127

100
1208

172
1328

un
1008
1814

1611
1890

1130
1115

1037.5
15008
143875
2%00.73

371928
1587.75
14345

1104
1242

1000
1860
1412
1200
219
1572

1022
73
1108
1298
1742
152
1108
12

1100
1208

172
1328

nn”
1008
1814

1611
19%

1130
16115

10875
1560.5
1483.75
2%00.75

3719025
1587.75
14345

1104
1242

1000
1588
1412
1200
219
1572

o2
1153
1108
1238
1742
182
1108
128

g B

1100
1208

1"
128

177
1000
1814

1011
1939

1130
10115

1037.5
1500.5
1488.75
2390.75

371928
1587.78
14345
22
1104
1242

1000
1558
1412
1200
2199
1572

1022
183
108
128
1742
1522
1108
12

%se

1100
1208

"n
1328

umn
1600
1814

191
19%

1120
16115

1087.5
1560.5
148875
2%00.75

371928
1587.78
14345
22
1104
1242

1000
1558
1412
1200
2190
1572

102
183
1108
128
1742
152
1108
128

1100

1814

16115

1037.5
1500.5
1488.75
2%90.7S

371925
1587.78
14345

1104
1242

1000
1556
1412
1200
2199
1572

1022
1S3
1108
1298
1740
152
1108
123

1811
1939

1130
16115

1037.5
1560.5
148875
2900.75

$710.25
1587.75
1434.5

1104
1242

1000
1558
1412
1200

1572

022
1158
1108
12%
1742
2
1108
1128

167




50, 170
50, 340
33, 250
33, 340
50, no HD
$0, 270
S0, 540
33, 200
33, 200

1331
1744

2513
1221
1084
18350

1331
1744

2518
hF -y
1064
1880

1331
1744

2513
h-2]
1064
18%0

1100
1e7

2197

n7
1398
1423

2198

1100
1197

2198

97
1335
1423

2198

1100
1197

2198

o7
1338
1423

2198

1100
"7

2198

017
138
1423

2198

1100
1197

2108

N7
1338
1423

2108

1100
1197

2198

7
1335
1423

2199

1100
1197

2198

n7
1335
1423

2190

163




33, no HD
33,120 bundi
33,210, M8
33, no HD, 4MB
33,170, 8 M8
25, no HD, 2V8
25, 170, 448
25,340, 3 MB
25, 120, 4MB

33, no HD, 248
33, 120, 4 M8
25, 80, 4MB
25, 170, 4B
28, 170,4M8
24, 170, a8
25, 170 48
33, 170, 4M8
28,120, aM8
33,noHD, 4MB
33, 170, 4M8
33, 270, smB

S0, noHOD, 4MB
§0. 170.4MB

Eﬁgg

£
b

33,170,4M8

SRRRRY

3

1100
1208

1mn
1528

"n
16008
1814

1
189

1%
16118

1087.8
1500.5
1488.75
2300.75

158.75
14345

1104
1242

1000
1568
1412
1200
2190
1572

1022
1188
1108
12%
1742
n2
1108
128

1108
1208

1mn
1328

n”n
1008
1814

1011
199

1%
1611.5

1097.5
1500.5
1488.75
2500.73

1887.73
14345

1104
1242

1000
1558
1412
1200
2190
1572

1022
1188
1108
1298
1742
152
1108
1128

1109
1208

172
138

1”7
1008
1814

1811
109

1120
16115

1097.5
1500.5
1488.78
2990.7%

$710.25
1587.78
14345
1104
1242

1000
1888
1412
1200
2190
1872

1022
1153
1109
198
1742
%22
1100
1128

2510

109
1208

172
1328

un
1008
1814

1811

1587.73
14345

1104
1242

1000
1888
1412
120
2190
1572

102
1158
108
1208
17e
=2
1108
128

9511

1100
1208

1n2
1528

"n
1008
1814

1611
10%

1130
m1ns

10878
1500.5
1488.75
2%00.75

1507.75
14348

1104
1242

1000
1886
1412
1200
2199
1872

102
153
1108
1298
1742
1%
1108
1228

95:12

1100
1208

1172
1%28

177
1008
1814

1011
1990

1130
16115

10375
15005
1483.75
200.75

71925
1587.78
14345

1104
1242

1000
1588
1412
1200
2199
1572

1022
1ss
108
129
1742
152
1108
122

169




50, 170
50, 340
33, 250
33, 30
§0, no HO
0, 270
50, 540
33, 200
33, 200

1100
1197

2198

7
1395
1423

2190

1100
197

2198

n7
1395
1428

2190

1100
197

2108

017
1335
1423

2190

1100
197

2198

o7
1338
1423

2190

1100
167

2198

97
13%
1423

219

1100
197

2198

17
1395
14

2190

170




FimM 31 83:2
25, o HD

25, no HD, 2mM8

25, no HO, 2MB
25,120 HD
Bundl

33, no HO 2MB
33, noHO
33,120 bund!
33,210, sMB
33, no HD, 4MB
33,170, 8M8

25, no HD, 248
25, 170, 4M8
25,340, 8 M8
25, 120, 4MB
33, no HD, 2M8
33,120, 4 M8
25, 80, 4mM8
28, 170, 4MB
25, 170,4M8
25,170, 4MB
25, 170 4B
33, 170, 4M8
28, 120, 4M8
33,n0HD,4MB
83, 170, 4MB

no HD
50, 170

8

1087

814

1450

1080
"
172
1814

1611

[~ 2]
1580

814

1450

1008
un
1723
1814

1611

14%0

1008
un
1723
1814

1611

o]
155

814

14%0
1008
"n
173
1814

1611

°7

3408

1450

1050
n"n
1008
1814

1611
2112

R EE

1450

1050
"
1008
1814

1611
2112

s s NgB

1450

1050
m"n
1008
1814

1611
2112

kates
1008
1814

1611
2112

109
1541.25

1139.25
1608.25
1819.25

24875

171







FAmM
28, no HD
25,210H0

28, no HD, 248

25, no HD, 2MB
25,120 HD
Bundl

33, no HD 28
38, noHD
83,120 bundl
33210, sM8
$3, no HD, 4MB
33,170, 8 MB
28, no HD, 2M8
25, 170, 4MB
25,340,838
25, 120, 4M8

88, no HD, 2M8
3% 120,4 M8
25, %0, 4M8
25,170, 4M8
25, 170,48
28, 170, 4M8
25, 170 4MB
$3, 170, 448
25,120, am8

33, 170, 4B
33, 270, aM8

50, noHD, 4M8
80, 170.4M8
‘M8
VB

1

85%

¢
z

1550

g 38

1450

1050
"n
1008
1814

1611

1819.25

3208.75

s 48§l
N

1450

1050
"n
1088
1814

1011

1818.25

320873

R EE

1450

1050
1w
1008
1814

1611
19%

1114
15425

1033
15535
174025
2908.75

371928
1820.78

g 3 B¢

1450

1080
"
1008
1814

1611

1618
1674.25

5 4 BE

1450

1050
"n
1000
1814

1138
1608

10278
1500.5
1467.5

2990.78

1564.75
14205

1

g & 8 4

1
1Mn
1600
1814

1611
19%9

1130
16115

1087.5
1500.5
1488.78
2900.75
208125
3710.25
1567.78
14345

IR ER

1450

1050
"
1608
1814

1611
1830

1130
16115
980.25

1097.5
1580.5
1483.75
2%0.73
2001.25
371925
1587.75
14345

g 4 His

1450

1050
"n
1088

1611
1930

30325

1130
16115
98025

10375
1500.5
1488.78
2980.75
28125
3719025
1587.78
1434.5

IR R R

1450

1050
177
1008
1814

1611
1939

1130
16115
96025

10378
1500.5
1488.75
290075
20125
371925
1587.78
14345

IR E:

1450

1050
"
1608
1814

1611
1939

110
16115

10375
1560.5
1488.75
2300.75

71925
1587.7%
14345

1073
1326

1072
1249
1603
1928
14638

1578

1725
1630
1120

1225
1784.25
1558.25
12
115875
117
1316

173



1818

33, 250
33, 340
50, no HO
50, 210
50, 540
33, 200

174




Fm M
25, no HD
28,210HO

25, no HO, 2MB

28, no HD, 248
28,120 HD

33, no HD 2MB
33, noHD
33,120 bundi
33,210, M8
33, no HD, 4M8
33,170, 8 M8

25, no HO, 248
25, 170, 4MB
25, 340, 8 MB
25, 120, 4M8
33, no HD, 2M8
83, 120, 4 M8
23, 80, 4v8
25, 170, 4MB -
25, 170.4M8
28, 170, 40
25,170 4M8
33, 170, 4M8
25, 120, 4MB

3, 170, 48
33, 270, oM
80, noHD, 4MB
80, 170.4M8
M8
L

'

EE%

8

nohD 2MB
33,170,4M8

SRR N

HD
80, 170

§

849
155

g 38

1450

1050
"
1008
1814

16811
1939

1%
16118

10975
1500.5
1488.78
2%00.7S

71928
1587.75
143435

1104
1328

1038
1213
1008
1928
1468

1572

1728
1563
14
mwn
1800
1573
1142
1108
18
1331

8 4 8§k

1450

1050
"7
1088
1814

1611
1899

1130
16118

10875
1500.5
1488.73
2300.75

1587.75
1434.5

1104
1328

1215
1008
1929
1408
219
1572

1728
1563
1142
n
1800
73
11482
168
1148
1331

g 38§k

1450

1050
"7
1008
1814

1611
19%

1130
1011.5

1087.5
1500.5
1488.73
2300.75

S7T19.25
1587.75
14348

1104
1328

1218
1603
1928
1408
2199
1572

11728
1863
142
2n
1800
1573
11
1168
14
1581

8 3 N§k

1450

1060
"7
1006
1814

1611
1839

1130
16115

1087.5
1500.5
1488.75
2300.78

371028
1587.75
434S

1104
1242

1000
1558
1412
1200
219
1572

1022
1183
1104
12%8
1741
s
1104
"z

110

g 4 Bgn

1450

1050
un
1008
1814

16115

10975
1560.5
1488.75
2300.7%

71928
1587.75
1434.5

1104
1242

1000
1558
1412
1200
2199
1572

12
158
1108
1298
1742
h-~ -
1108
128

1100

SRR R

1450

1050
17
1088
1514

111
1939

1130
108118

1037.5
1500.5
1488.75
2300.75

1587.75
14348

1104
1242

1000
1568
1412
1200
2190
1572

1022
1183
1108
1298
1782
12
1108
128

1100

g 4 N@s

1450

1050
177
1008
1814

1611
1930

1130
16115

1087.5
1500.5
1488.75
2300.73

1587.78
14345

1104
1242

1000
1556
1412
1200
2190
1572

1022
188
1105
129
1742
"2
1108
12

1100

IR R

1450

1050
un77
1008
1814

1811
1939

1130
16115

1097.5
1500.5
1488.75
2300.7

371923
1587.75
14348

1104
1242

1000
1558
1412
1200
2199
1572

102
11858
108
1238
1742
12
1108
128

1100

IR ER

1450

1080
177
1088
1814

1611
1930

1130
16115

1087.5
1560.5
1488.75
2%00.75

71928
15871.75
1434.5

1104
1242

1000
1558
1412
1280
2109
1572

102
1153
1108
1298
1742
122
1108
">

1100

058

g8 4 88

1450

1050
177
1008
1814

1611
1939

1130
16115

1097.5
1500.5
1488.75
2300.75

3719.25
1587.75
14345

1104
1242

1000
1568
1412
1200
2190
1572

1022
183
1108
1%
1742
1522
1108
128

1100

175



0, 340
33,250
33, 340
§0, no HD
50,270
50, 540
33, 200
S8, 200

174

2513

1064
1880

1744

313
121
1064
1880

1744

2518
122t
1084
1880

197

2197

N7
138
1423

2198

197

2198

7
1338
143

2198

17

2198

17
1395
1423

2198

1197

2198

017
1335
1423

2198

19

2198

N7
1335
1423

2198

197

2198

n7
1335
1423

2190

1197

2196

7
1335
1423

2190

176



FiemM
25, no HD
25,210H0

25, no HD, 248

28, no HD, 248
25,120HD
Bund!

33, no HO 2v8
38, no HO
33,120 bundt
33,210, sme
33, no HD, 4MB
33, 170,8 M8

28, no HD, 2M8
25, 170, 4MB
25,340, 8 M8
25,120, 4MB

33, no HD, 2M8
3,120, 4MB
25, 80, 4MB
25, 170, 4M8
25, 170,4M8
25, 170, 4MB
28, 170 4MB
33, 170, 4MB
25, 120, 4MB

§
5

%7

g8 3 88

1450

1050
un
1008
1814

1611
199

1%
16115

1087.8
1500.5
1488.75
2%00.75

71925
1587.78

1412
1200
2190
1572

1022
183
1108
1298
1742
182
1108
12

1100

R EER

1450

1050
177
1008
1814

1611
19%

1130
16118

1037.5
1500.5
1483.75
2900.75

3718.28
1587.75
14345

1104
124

1000
1586
1412
1280
219
572

10
153
1108
1298
1742
1522
1108
128

100

R ER

1450

1050
17
1008
1814

1611
1990

1130
1611.8

1037.5
1500.5
1488.7%
2300.78

3719.28
1587.73
14345

1104
1242

1000
1858
1412
1200
2190
1872

1022
1183
1108
12%
1702
12
1108
128

1100

95:10

g8 3 88

1480

1050
un
1008
1814

19114
19%

1%
16118

1037.5
1500.5
148375
2300.75

1587.75
14345

1104
1242

1000
1588
1412
1200
2190
1872

o
1188
1108
129
1742
1522
1108
128

1100

g 3858

1450

1050
"
1008
1814

1611
19%

1%
16118

1097.5
1500.5
1488.75
2%0.75

1587.7%
14348

1104
1242

1000
1588
1412
1200
2190
18572

1022
1188
1108
1238
1742
2
1108
128

1100

b
R
s s g2

1450

1050
"
1008
1814

1011
1939

110
16118

10878
1500.5
148875
200.78

371925
1587.75
14345

1104
1242

1000
1558
1412
1208
2199
1572

1022
1188
1108
1238
174Q
152
1108
128

1100

177



S0, no HD
80, 270
50, 540
33, 200
S3, 200

o7
1335
1423

2190

"7
1338
1423

2196

07
1338
1423

2190

N7
1338
1423

2190

"7
1338
1423

2190

N7
15%
1423

219

178




179



FimO
3,120
33, 200
33120
33,120
33, 340
33, 30

11 |12

1811

R )]

1757

us

17s7

1757

1874

946

1374

"7

180



FimO
33,120
33, 200
33,120
39,120
33, 340
33, 340

040
1941
1960
2480

1974

04:10
1041

94:11
1941
1980

1374

12
1451
1520
1903
2100
1374

1451
1520
1903
2160
1574

1451
1520
1908

1374

1374

1451

1574

958
1451
1520
1985

1374

181






25, 120, 448
20, 80, 448
20, 120, 4M8
25,120, 4MB
20, 200, 4M8
20, 200, 4M8
20, 80, 4MB
20, 120, 4MB
20, 200, 4MB
20, 120, 4M8
20, 200, 4M8
33, 120, 4M8
33, 120, 4M8
33,120

33, 120, 4M8
33, 200, 4MB
33, 200, 4MB
38,2%

3417

d 8

834
2249
xR
0
2362
3525

BREEE 2

BEEGR 2

-
‘REE
»

1978

1978

8275

1500
1715

¥

1978

8275

BEERRE

1978
28275
2131
1508.25
1600

1937

2554.75

183



Fim P

25,120, 248
25, 120, 4v8
20, 80, 4M8
20, 120, 4M8
25, 120, 48
20, 200, 4M8
20, 00, 4M8
20, %0, 4v8
20, 120, 4M8
20, 200, 48
20, 120, 4MB
20, 200, 4MB
33, 120, 48
33, 120, 4M8
2,120

33, 120, 4M8
33, 200, 4v8
393, 200, 4MB
$3, 250

11
1820

1078

82275

2131

1508.25

1600

1887

2354.75

312
1820

1978

2275
3433
2131

1508.25
1680
1937
207

2554.75

1820

1978

2275

2131

150025

144278

104878
20195

3504.75

94:2
1820

1978

8275

2131

144278
1649
2019.75
225.15
2785
3504.73
1534
2147

o3
1820

1978

2275

2131
1508.25
1554
1640
2041.75
22575

3504.75
1534

147

1753

044

84:5
1820

1978

8275

2131

M7
1820

1078

2275

2131
1500.23
1534
1087
2084.75

2240
3504.78
1534
247

7ss

o4:8
1820

1978

22275
3433
213

15600.25
1534
1087

184



28275

213
1568.25
1534
1007
2084.75

1160

1534
2147

1467

2275
3433
2131

150828
1534
1087

2064.78

1100

1534
2147
1760
1200
2467

28275

2
180828
154
1067
2004.75

1160

1534
2147
1760
1200
2190

8275

2131
150825
1534
1087
2084.75

1160

1534
2147
1760
1200
2190

28273

2131
150825
1534
1087
2084.75

1160

1534
247
1760
1290
2190

2275
3433
2131

156825
1534
1087

2084.75

1160

1534
147
1760
1290
2190

28275

n3
1508.25
1534
1087
2084.75

1160

1534
2147
1760
1209
2190

32275
3433
031

1508.25
1534
1087

2084.75

1160

1534
2147
1760
1200
2190

185



20, 80, 4MB
20, 120, 4M8
25,120, 4M8
20, 200, 4MB
20, 200, 4M8
20, 80, 4M8
20, 120, 4M8
20, 200, 4M8
20, 120, 4M8
20, 200, 4MB
33, 120, 4M8
38, 120, 4MB
33,120

33, 120, 4MB
33, 200, 4M8
33, 200, 4m8
33, 250

1978

2275
433
2131

150828
1534
1087

2084.75

1160

1534
2147
1760
1209
2190

1978

2275

2181
1508.25
1534
1087
2084.75

1160

1534
2147
1760
1200
2190

1978

8278

2131
150825
1534
1087
2064.75

1160

1534
2147
1760
1290
2190

1978

28275

2131
1568.25
1534
1007
2084.75

1180

1534
247

1200
2190

1978

2275

231
1500.25
1534
1087
2084.75

1180

1534
2147
1760
1200
2190

1978

2278

2131
156825
1534
1667
2084.75

1160

1534
2147
1780
1290
2190

186



FimU
240, 28
120, 2m8
25,120
25, no HD
25,170
25,170
25,170
33,210
25, no HD
28,170
25,170
33, 250
33, no HO
33, 170
33, no HD
3,270
33,270
83,210
33,210
33,210
50, 200

%4

1200
1631

- b eh  oh
EEERRE

__
gases
8

mm
1631

ddgaa
68 o

1mn
1631

39

1M
1631

93:10

187




FimU
240, 2¥8
120, 248
25,120
28, no HD
28, 170
28,170
28,170
33, 210
25, no HD
25,170
28,170
33, 250
33, no HD
33, 170
33, no HD
33,270
33,270
33,210
33, 210
33, 210
50, 200

1

16%
1950
117
1631

1201.78

1010

|12

942

17
1631
1021.28
122878

102
1434
1824

94:3

171
1631
102125
1257.73

1022
13025
18155
01225

1104.73

-h b

gagde
o

'ERR:

"
1631
903.78
1194.78
34873
w02
19825
1708.25
912285
1104.75

94:5

mn
1631
90875
119475
848.75
1022
13025
1708.25
9122s
1104.75

91225
110475

947

17
1631

1194.75

1104.75

91225
1104.75

1102
1038

188



Fmu
240, 2v8
120, 2v8
25, 120
28, o HD
25,170
25,170
28,170
33,210
28, no HD
25,170
25,170
33,250
33, no HD
33, 170
33, no HD
38, 270
33,270
S8, 210
33,210
33,210
50, 200

1438
012.25
1104.75

12z
1338

94:10

163
1330
kktal
1631
903.75
1MMTS

19825
1438
91228
1104.75
900
1127
1338

123025
1438
01225
1104.75
900
"2
1338

0412

1630
1358
17
1631
903.75
184.75
84873
1022
19825
1438
91228
110473
826
1034
1204

1083
1870
2805
272

051
6004
026
16%
1350

17
1631
03.7s
1194.75
848.75
1022
13025
1438
91228
1104.75
827
1098
1204
1216
1402
2151
2338

1104.75
87
1098
1208
1218
1402
2151

110473
827
1098
1208
1216
1402
2151

1104.73
87
1095
1296
12218
1402
2151

1104.75

1035
1206

1403
2151

1104.75

1039
1298
1218
1403
2151

189



FAmU
240, 248
120, 2M8
23,120
25, no HO
25,170
25,170
25170
33, 210
25, no HD
2%, 170
25,170
33,2%0
$3, no HO
33, 170
33, no HD
38,270
33,270
33,210
33, 210
33, 210
50, 200

.14
0064
328
16%
1950

1
1631
90875
119478
4875
102
13025
1438
91225
110475

1038
1208
1216
1408
2151

119478
848.78
1022
19025
1438
91228
1104.78

1038
1208
1218
1403
2151

1194.78
84875
1022
1302.8
1438
91228
1104.73
&7
1088
1208
1218
1403
2151
2338

95:10

91225
1104.75

1035
1206
1218
1403
2151

1104.75

1088
1296
1216
1403
2151

95:12

110475

1035
1208
1216
1403
215




FimvV <] 832 a3 084
25, noHD
25, 100
25, 200
25, no HO
25, 100
25, 200
25, no KD
28,120
25, 240
28,340
33, no HD
83,120
33, 240
33, 340
25,120
33, 200
33, no HD

33, no HD
33, 120
33, 240
33,340
28, 84M

S8, noHD
33, 100
38, 200
33, o HD
33, 100
33, 200
33, no HD
38, no HD
33, 200

83:10

191



50, no HD

33,270
33,270
33, 420
50, 270
50, 420

28,170
33, 170
33, 250

192



Fimv o311 312
25, no HD
25, 100
25, 200
28, no HO
25, 100
28, 200
25, no HD
25,120
28, 240
23,340
33, no HD
33, 120
33,200
33, 340
28,120
33, 200
33, noHD
33,270
39, 40

33, noHD
33,170
83, 170
ss, 270

25, 120
25, 240
33, no HD
33,120
33,20
33,340
25, 84M

33, no HO
33, 100
33, 200
33, no HD
33, 100
38, 200
38, no HD
33, no HD
33, 200

1083.23
120728
1350
12865
1400.25
1581.28

1058.25
1194.73

1058.25
19373
12885
13778
1818.75
1000
1332
1424
ms

119473

1050.2%
1198.75
13025
13775
151873
1000
1332
1424
1S
114823
1421
151878
18618.78
1416.28

M3

1008
1240.73
139725
128478
144575
1538.28

105828
1190

1066.23
119378
1285.5
1377.5
1518.78
1004.5
1823.28
141428
™S
114828
1421
1515.78
1514
141625
16455
1883.235
21128
1508.25
1975.2%
2045

1300.78
1680
2148

2441.85

.S
1175.23
126728
119873

13175
1400.25

1050.28
1190

1058.25
110378
12055

1515.75
1004.5
1323.2%
141425
17915
1148.25
14
151873
1514
141025
18455
1883.23
21125
1508.2%
197525

1208.8
156125
202078

1083.23
1267.28
1374
1200.5
1485.25
1578.25
1608.75

119378
1205.5
13778
151878
1004.5
1328.2%
141425
7S
114825
1421
1515.75
132325
141425
1mms
1148.25
1421
1515.75
1514

141623

1874
1200.5
148528
1578.25
1008.75

119375
12885
13775

151875
1004.5

182325

141425
1705

114825

14

151575

1414.25
1705
114825
1421
1518.75
1514
1418.23
1645.5
188325
21128
1508.25
197325

&

156125
202073

1083.25
1260725

1200.5
1485.25

1608.75

1188.78
1265.5
13775

151878
1004.5

132325

141428
17015

114825

1421

1515.75

132225

141425
1S

114825

1421

1518.75

1514

141625
16455

1883.25
21128

1374
12005
148825
157825
1608.75

o4:3

1178
1268

1176
1268
119373
12058
1067
1515.75
1004.5
132325
1149
1196
13785
1421

1224
1287
1008
1149
1379
1471
1474
141628
16455
188325
21125
1508.28
1975.25
22045

1378
1929
22045
1034
1208
1350
1208
1470
1562
1500

1087
1105
4N
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50, no HO 1011
808 1190

508 1379

194




FimvV
25, no HD
28, 100
25, 200
25, no HD
28, 100
285, 200
25, no HD
25,120
28, 240
25, 340
33, no HD
33, 120
33, 240
33, 340
25,120
33, 200
33, o HD
33,270
33, 340

33, noHD
33,170
38, 170
83,270

25,120
28, 240
33, no HD
33, 120
33, 240
33, 340
25, 34M

33, no HD
33, 100
33, 20
38, no HD
33, 100
33, 200
33, noHD
33, no HD
33, 200

840
02
176
1208
002
178
1288
119973
906
1057
151878
1004.5
132325
1149
1196
13785
1316

1224
1287
1608
1149
1379
1471
1471
141828
16455

21128
1508.25
197825

g8
RS

1920
2204.5
1084
1208
1359
1208
1470
1562
1500

1087
1198
1471

9410
o002
1178
1288

L 92
" 1178
1208
110878
985
1087
151575
10045
13325
1149
1108
13785
1518
985
124
1287
1008
1149
17
147
1471
1416.25
10458
189025
21128
1508.25
107825

1929

1084
1208
1350
1208
1470
1502
1560

1087
1108
147

o411
982
1178
1268
902
178
1288
11975
985
1088
151873
1004.5
132325
1149
1195
13785
1516
905
1138
1287
1608
1149
137
147
147
141828
16485
188323
21128
1508.25
1975.25

sy ¥
5388

1378
1929

1084
1200
1950
1208
1470
1562
1500

1087
1198
14N

412
1019
1196
1288
1214
1400
1404

1198.7%
02
1008
1515.75
1004.6
132328
1168
1215
1400

1010
1188
1200
1220
141625
16488
1853.2%
21125
1508.23
197528

1928

102
1288
1382
107
1494
1587
1616

819
1057
1078
12710

o1
1019
1195
1288
1214
1400
1404

19875
902
1008
1515.78
1004.5
132323
1168
1215
1400
1541
087
1138

1287
1405
1010
1188
1260
1200

141628
16458
188325
21125
1508.25
197528

348

1378
1929

1102
1288
1382
1%07
1494
1587
1208

819
1057
1078
1270

1019
195
1288
1214
1400
1404
1198.75
962
1008
1515.78
1004.5
132325
1108
1218
1400
1541
87
1338
1287
1405
1010
1188
1200
1280
141825
16458.5
1863.28
21128
1508.25
1975.25

3% ¥

1378
1929

1102
1208
138
1307
1494
1587
1208

819
1087
1078
120

o953
1019
1195
1288
1214
1400
1494

1198.75
202
1088
151875
10045
1323.2%
1168
1218
1400
1541
.74

1133
1267
1465
1010
1188
1280
1280

1418625
16455
188325
21128

safif
1L
FRY

1378
1920
2204.5
1102
1288
1382
1307
1404
1587
1200
819
1057
1078
1270

54
1019
195
1283
1214
1400
1404

1193.75
02
1086
151875
1004.5
132326
1108
1215
1400
1541
887
1138

1287
1405
1010
1188
1280
1280

141825
16455
1883.28
21128
150825
197528

1378
1920

102
1268
1382
1307
1494
1587
1208

819
1087
1078
1270

1019
1196
1288
1214

1400

1494
1193.75
82
1008
1518.75
1004.5
182325
1168
215
1400
1541
827
1083
1287
1270
945
1188
1238
12215
141625
16455
1883.25
21125
1508.25
197525

1929

1102
1288
1382
1307
1464
1587
1208

319
1057
1078
1210

58
1019
1195
1288
1214
1400
1404

1198.75

1088
1515.75
1004.5
132325
1168
12215

1215
141625
16455
188325
21128
1508.25
1975.25

1L

1378
1929
2204.5
1102
1288
1382
1307
1494
1587
1288
819
1087
1078
1270
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33,270
33, 420
50, 270
50, 420

25,170
33, 170
38, 250

1325
1121
1144
1234
1185
1120
1681
1808

1325
12
1144
1254
118%
1120
1681
1868

1328
121
1144
1254
1185
1120
1681
1088

1328
121
1144
1254
1188
120
1681
1808

1328
121
1144
1254
1185
1120
1681
1808

1225
1M
1087
1149
1121
1120
1494
1681

1228
1“1
1087
1149
"21
1120
1454
1681

196



FimvV
25, no HOD
25, 100
28, 200
25, o HD
25, 100
25, 200
25, no HD
25, 120
25, 240
25,340
38, no HD
33, 120
38, 240
33, 340
25,120
33, 200
33, no HD
33,270
33, 340

33, noHD
33,170
33,170
33,270

26, 120
25, 240
33, no HD
S8, 120
33, 240
33, 30
25, 84M

33, no HD
33, 100
33, 200
33, no HD
38, 100
33, 200
33, no HD
33, no HD
33, 200

57
1019
1196
1288
1214
1400
1494

119875
%2
1006
131575
1004.5
132328
1168
1218
1400
1541
&7
1003
1287
1270
045
160
128
218
141828
16488

21128

sy dif

1920
2204.5
1102
1268
1382
1307
1494
1587

818
1087
1078
1270

96:8
1019
1195
1268
1214
1400
1404

118875
902
1088
1515.73
10045
132325
1168
215
1400
1541

-4
1083
1287
1270

045
1180
1238
1218

141625
16455
188328
21125
1508.28

11

g5

1920

102
1288
3
1307
1404
1887
1288

819
1087
1078
1210

1019
1196
1288
1214
1400
1494
119875
%02
1088
1518.75
1004.5
132325
1168
1218
1400
1541
aar
1083
1287
1270
84S
1160
1238
1215
141628
16485
1883.25
21125
1508.2%
197528
2045

1820

102
1283
1382
1307
1494
1587
1208

819
1087
1078
1270

510
1019
1198
1288
1214
1400
1494

119875
902
1088
1515.75
1004.5
132328
1168
1215
1400
1541
-24
1083
1287
1210
94S
1168
1238
1215
141025
16458
188325
21125
150828
1978.25
2045

9358

1929
204.5
1102
1288
1352
107
1494
1587
1208
819
1087
1078
1270

9511
1018
1195
1268

1400
1494
119878
902
1088
1515.75
1004.5
132328
1168
218
1400
1541
87
1088
1287
1270
045
1100
1298
1215
1418.25
16458
1883.23
21128
1508.25
197528
2045

R

1920

1102
1268
1382
1307
1494
1587
1200

819
1057
1078
1270

95:12
1019
1195
1228
1214
1400
1404

118875

1088
1515.75
1004.5
132325
1168
s
1400
1541

1063
1287
1270

1100
1238
1215
141625
1648.5
1883.25
21128
150825
197525

FRE

1929
22045
102
1288
1382
107
1404
1587
1288
819
1087
1078
1270
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Fiem X
33,340
8,17
33, no HD
33,270
83, 540
50, no HD
50, 270
50, 540
80, 270
50, no HD
50, 270
$0, 540
33, 120
33, 240
33, 170
33, 240
33,240, 4
50, 40
50, 540
33,170
$S, no HD
50, 540

§0, 170
50, 340
80, 340
S0, 170
80, 340
80, 340
25, no HD
25,170

25,120
25,170
25,120
25,170
33,170

o5

936

37

o3:0

310
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Flrm X o511 12 94:1 94:2
33, 340

3,17

33, no HD

33,270

33, 540

50, no HD

80, 270

50, 540

50, 270

60, no HD

50, 210

80, 540

33, 120

33, 240

33, 170

33,240

33, 240, 4

80, 540

60, 540

33,170

33, no HO

50, 540

33, 30

50, 170

50, 340

50, 340

50, 170

80, 340

50, 340

23, no HO 578
25,170 1098.75
26, 340 1372
25,120 1833.75
23,170 19785
S, 120 2500.5
2,170
3, 170

943

1098.75
1872
1833.75
19785
2500.5

1058

o4 S o4:6 o4:7 o4:8
1344

1019

18468 1846 1848 1848

1210 1210 1210 1210

1210 1210 1210 1210

1502

1988

575 75 578 575 S75
103675 10375 103875 109875 901
1972 1372 172 1372 1337.5
1640.5 16405 16405 1640.5 16405
1787 1% 1737 1737 1737
2208 208 208 203 268
2413 2413 2413 2413 2413
1006.5 1008.5 1008.5 10085 1082
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33,179
8, no HD
s3, 270
33, 540
50, no HD
§0, 270
50, 540
50, 270
50, no HD
80, 270
50, 540
33,120
33, 240
38,170
33,240
38,240, 4
50, 540
50, 540
33, 170
33, no HD
50, S40
33, 340
50, 170
50, 340
50, 840
$0, 170
50, 340
80, 340
25, o HD
25,170
25, 340
25,120
28,170
25,120
25,170
33, 170

1048

1840
1210
1210

ggfd

13978
168405
1787

2413
1082

1048

1840
1210
1210

gglé

1397.5
16405
1787

413
1082

1048

1848
1210
1210

ERE

1397.5
16405
1737

2413
1062

1040

1023
1387

1042
1404
1404

127

1498

1580

1963

1848

1210
1210

1541

g3d

13975
16408
1757
268
413
1002

1040

1028
1387

1042
1404
1404

127
1498
1580

1963

1848

1210
1210

gald

13978
1840.5
1787

2413
1082

1046

1023
1387

212
10864
1435
1435
1021
1858

ERREN
EREE

1210
1210

1541

1375
16408
w7

2413
10802

1048

1023
1387

012
1064
1435
1438
1021
13
152

1210
1210

1541
20%
575

13578
1640.5
1737

2413
1082

10468

1023
1387

72
1054
14385
1435
1021
1153
1532

ERRE

1210
1210

1541
209

1397.5
16405
1737

1082

1048

1028
1418

1025
1400
1108
1021
1183
1534

ERRE

1210
1210
1358

154
20%

908
1337.5
1640.5

1737

13
1082

1048

1023
1418

1014
1370
1108

1118
1484
1607
1847
1940

1848
1210
1210
1358

1970

ERE

13375
16405
1737

2413
1082
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Flem X
33, 340
33, 179
38, no KD
33,270
33, 540
50, no HD
80, 210
50, 540
50, 270
50, no HD
50, 270
50, 540
33, 120
39, 240
33,170
33, 240
3,240, 4
50, 540
80, 540
33, 170
33, no HD
50, 540
33, 340
S0, 170
50, 340
80, 340
80, 170
80, 340
80, 340
25, noHD
28,170
25, 340
28,120
21
25,120
25,170
33, 170

067 %8 969
1378 1378 1378
1040 1048 1046
S04 S04 504

1023 1028 1028
1418 1418 1418
a73 873 873

1014 1014 1014
1370 1370 1370
1108 1108 1108
o87 987 987

1118 115 1115
1484 1484 1484
1607 1607 1607
1847 1847 1847
1940 1940 1940
278 20678 2678
1848 1846 1848
1210 1210 1210
1210 1210 1210
1358 1358 1358
73 873 873

1370 1370 1870
1962 1908

1148 181

1484 1522

1900 2019

1108 1108

1541 1541 1541
20% 20% 20%
576 575 573

9908 908 908

13975 13378 13975
1640.5 16405 1640.5

1737 177 1737
2208 2288 2208
413 213 2413
1082 1082 1082

95:10
1378
1048

1023
1418

1014
1370
1105

1118
1484
1007
1847
1940

1848
1210
1210
1358

1870
1308
)
152

1198

ggfd

13575
1840.5
17

2413
1082

95:11
13738
1046

1023
1418

1014
170
1108

118
1484
1607
1847
1940

1846
1210
1210
1358

1370
1308
1m»
1522

1198

ggld

13978
16405
he 4

2413
1082

95:12
1378
1048

1023
1418

1014
1370
1108

1115
1484
1007
1847
1940

1848
1210
1210
1358

1370
1308
181
152

EREER

1640.5
1w

413
1082



Fim Y
33,210
50. 210
33, 210
50, 2710
33,210
50, 270
80, 270
33, no HD
33, 340
50, o HD
80, 340
33, no HO
39, 340
33,270
33, 540
50, no HD
33, no HD
33, 340
33,210
33 no HD
33,210
33, 240
33,210

Q7

os:9

10

203




33, 210
80. 210
33,210
50, 270
33,210
50, 270
50, 270
33, noHD
33, 30
80, no HD
60, 340
38, no HD
33, 340
33, 270
33, 540
80, no HO
33, no HD
33, 30
33,210
33, no HD
33, 210
33, 240
33,210

11

8312

84:2

94:3

]

™7

94:8
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FimY 94:9 94:10 el
33,210
50, 210
33,210
80, 270
33,210
80, 270
50, 270
33, no HD
33, 340
§0, no HD
50, 340
38, no HD
33, M40
33,270
33, 540
50, no HD
33, no HO
39,340
33,210
33, no HD
33,210
33,240
33,210

9412

1081
1318
1257

1547

1084

1239
1408

1003
1380
1310
1160
1527
1450
13%

1081
1220
1213
1283
1527

1081

1084
1196
1301

1081
1283
1208
1075
1267
127
1310

1084
1198
1301

1081
1283
1208
1075
1257
17
1310

1084
1195
1301

1081
1283
1208
1073
1257
=7
1310

1
1
1213
1283
1327

#3883

1031

1084
1195
130t

1283
1208
1075
1257
1327
1310

1310

956

1031
1195
2213

1310
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The sources for these data are mentioned in the text and bibliography and were
compiled in 1997. Specific questions concerning these data may be obtained from the
author, I can probably be traced quite simply by contacting the American Economic
Association, the Department of Econontics, University of Tennessee, the Center jfor
Business and Economic Research at the University of Termessee, or the Alumni Office,
Virginia Military Institute. 1 recommend contacting me prior to attempting to test these
data, since I will very shortly be willing to share them on an electronic format. What
follows are the raw variables and price change data from which I generated the frequency
of price adjustment data tested in the text of this dissertation. Data descriptions, sources
and scale of the data appear in the text. The data are the raw observations only, all other
variables may be calculated from these data.

The firms are listed anonymously by letter. Firms F & H should be treated as a
single firm (H). This was done randomly, the letters corresponding to the notebook letter
in the spreadsheet program I used to record and process the data. Since the data is quasi-

proprietary, I cannot list the firms with the data.

Raw Data, The Colorado Wine Market

E D C G H B
NEMP 74 99 50 29 188 19
VEH 49 55 50 9 29 9
SALES 79 75 40 5 100 10
TOTALPL 22 11 18 13 19 12
SALESREP 69 65 31 47 45 44
PHONE 45 58 47 52 109 64
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]

96:2.

48
37.5
375

41

53

41

41

41

41

41
41

41

41

325

41

96:3 96:4 965
51 51 51
39 39 39
375 375 375
45 45 45
54 54 54
45 45
54 54
45 45 45
54 54 54
45 45 45

54 54

54 54
45 45 45

54 54

43 43
40 40 40
34 34 4
43 43 43
40 40 40

96:6
51
39

375

45

40

40

96:7
51
39

37.5

45

54

45

54

45

54

54

96:3
51
45
54

62

54

54

46.75

54
36

54

54

54

40

96:9 96:10 96:11 96:12
51

51
45
54

62

54

46.75

36

54

54

54

43

40

51
45

54

62

54

46.75

54

36

54

54
45
54

43

40

43

51
45
54

62

54

36

45

43

40

39

54

62

54

45

54

46.75

54
36

45

45

43

40

40
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325

41

40

31.5

4425

44.75

32.25

4425

44.75

32.25

41

32.55

4425

43

40

40

& & 2 & &
5 & £ &

g

43

40

40

&

g

&

5 & % &

g

40

&

5 & ¢ &

45

40

& & & & & g

g

34

43

40

43

58

46.75

40

43

40

43

g

& £ & &

48.75

43

43

43

40

58

46.75

40

43

40

g

& £ & &

43

40

43

40

58

46.75

46.75

40
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4.75

3225

4425

44.75

32.25

41

32.25

41

32.25

41

3225

41

40

45

g

&5 ¥ &8 &

g & & ¢

45

45

40

43

g

£ & & ¥ & &5 2 &8 B

45

54

45

5 8

&

g & & g

45 46.75 46.75 46.75

54

48

45

40

43

g & & ¢

54

S8

46.75

43

40

43

40

43

40

54

58

46.75

54

40

54

58

46.75

40

43

40

46.8

54

58

46.8

43

40

£ & & r 3

46.75

54

58

46.75

54

43

40

40

43

40

40
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Do Blanc 18 L
Inglencok Wine

Casks,
Burgundy 18 L

14

40

3225

35.75

35.75

35.75

35.75

35.75

35.75

35.75
97.25
87.25
97.25
97.25
56
56

56
93.25
35.5
35.5

43 43 43 43

40

35.8

35.8

35.8

35.8

3538
105
105
105
105

63
63

63
100

40

35.8

353

35.8

35.8

35.8

35.8

35.8
105
105
105
105

63
63

83
100

40 40
34 34
356.8 35.75
35.8 35.75
35.8 35.75
35.8 35.75
35.8 35.75
35.8 35.75
35.8 35.75
105 105
105 105
106 105
106 105
63 63
63 63
63 63
100 100

40.5 405 405 405

40.5 405 405 405

43

40

34

35.75

35.75

35.75

35.75

35.75

35.75

35.75
105
105
105
105

63
63
83
100
40.5
40.5

43

40

34

35.75

35.75

35.75

38.75

35.75

35.75

35.75
105
105
105
105

63
63
63
100
40.5
40.5

40

35.75

35.75

35.75

358.75

35.75

35.75

35.75
105
105
105
105

63
63
63
100
40.5
40.5

43

40

34

38.75

35.75

35.75

35.75

35.75

35.75

35.75
105
105
105
105

63
63
63
100
40.5
40.5

40

35.8

35.8

35.8

35.8

3538

35.8

35.8
105
105
105
105

63
63
63
100
40.5
40.5

43

358.75

38.75

38.75

35.75

35.75

35.75

35.75
105
105
105
105

63
63
63
100
40.5
40.5
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35.5

35.5

38.5

39
47

36

218.5
218.5
2398.3

125

99
71.75

40.5
40.5

40.5

405
70

79
39
47
39
47

36

221
221
239
134

105
77.8

60

60
60

40.5
40.5

40.5

40.5
70

79

39

47

39
47

221
221

134

105
77.8

60

60
60

3

40.5
40.5

405

40.5
70

79

39

47

39
47

221
221
239
134

105
77.8

60

40.5

40.5

40.5

40.5
70

79
39
47
39
47

36

220.5
220.5
239.3

134

105
77.75

60

60

40.5
40.5

405

40.5
70

79
39
47
39
47

36

220.5
220.5
239.3

134

106
71.75

& 3 383 3

40.5
40.5

40.5
70

79
39
47
39
47

36

220.5
220.5
239.3

134

105
71.75

66.5

66.5
66.5
66.5
66.5

52

40.5
40.5

40.5

40.5
70

79
39
47

39
47

220.5
220.5
2393

134

105
77.75

66.5

66.5
66.5
66.5
66.5

52

40.5
40.5

40.5

40.5
70

79
39
47
39
47

36

220.5
220.5
239.3

134

105
71.75

66.5

66.5
66.5
66.5
66.5

52

40.5
40.5

40.5

40.5
70

79
39
47
39
47
36

221
221
239
134

105
77.8

66.5

66.5
66.5
66.5
66.5

52

40.5
40.5

40.5

40.5
70

79

39

47

39
47

220.5
220.5
2393

134

108
77.75

€6.5

66.5
66.5
66.5
66.5

52
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110

110

130

138
129
57.75
28
§7.75
28

54
57.75

28

I - N

110

110

130

138
129
57.8
28
57.8

57.8

28

g g

28

5 & & &

46

110

110

130

138
129

32

32
68
68
32
58
58
55

58

110

110

130

1338
129
68
32

68

58
32

58
55
58

110

110

130

138
129
68
32
68
32

(R

58
58
55

32

46

46

110

110

130

138
129

32

32

s 88

32
58
58
55

52
52

52

52

52

110

110

130

138
129

63

63

58
33

58
55
58

52
52

52
52
52

110

110

130

138
129
68

33

68
68
58
33

58
58

58

52
52

52

52

52

110

110

130

138

129

68

68

638

833

58
58
55
58

58

52
52

52
52
52

110

110

130

138
129
63

68
33

68
68
58
33

53
58
55
58

52

52

52
52
52

110

110

130

138
129
68
33

33

68
68
58
33

58
55

33

58
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28
106

91.5
52

52

55
55
54
93.75

93.75
93.75
181

165

81.25
81.25

63.5

87.5
1125
70.75

63.5
113.5

110.3
146.8

54
28
106

91.5
52

52

55
55
52

94
105
181

188

313
81.3

63.5

113
63.5

63.5
114

110
147

58
32
106

91.5
55

55

62
62
55

94
105
181

155

81.3
81.3

63.5

113
83.5

63.5
114

110
147

99 99 99

58
32
106

91.5
55

55

62
62
55

105
131

155

31.3
81.3

63.5

113
63.5

86

63.5
114

110
147

99

58 58 58 58
32 32 33 33
106 106 106 106
91,5 915 915 915
55 585 55 55
55 55 55 55
62 62 62 62
62 62 62 62
55 55 55 55
9% 96 96 96
94 94 94 94
105 105 105 105
181 181 181 181
155 155 155 155
8125 81.25 81.25 81.25
81.25 8125 81.25 81.25
63.5 635 635 635
86 8 86 100
1125 112.5 1125 1125
635 635 635 70
86 8 100 100
86 8 100 100
88 8 100 100
635 635 635 63.5
113.5 113.5 113.5 113.5
110.3 113.5 113.5 113.5
146.8 146.8 146.8 146.8
99 99 105 105

58
33
106

81.5
55

55

62
62
55
96

94
105
181

185

81.25
81.25

63.5

100
112.5
70

100
100
100

63.5
113.5

113.5
146.8

105

58

33
106

91.5
55

55

62
62
55
99

97
114
181

155

81.3
81.3

63.5

100
113
70

100
100
100

63.5
114

114
150

105

33
106

91.5
55

55

62
62
55
99

97
114
181

185

81.25
81.25

63.5

100
112.5
70

100
100
100

63.5
113.5

113.5
150

105

215



179
84.25

338
187.3
137.5

104

104

146.8
140
140
140
120

120

171.8
145.8

140
110

93.75

93.75

93.75
163

174
152

179 179 179

843 843 843

338
187

138

104

147
150
140
140
126

126

176
146

140
119

192

174
152

338
187
138
104
104

147
126
140
140
126

126

198
146

140
119

192

174
152

338
187
138
104
104

147
126
140
140
126

126

198
146

140
119

192

174
152

179
84.25

187.3
137.5
104
104

146.8
126
140
140
126

126
84

198
145.8

140
119

192

174
152

179
84.25

338
187.3
137.5

104

104

146.8
126
140
140
126

126

198
145.8

140
119

192

174
152

179
84.25

372
207
137.5
137.5
113

150
126
150

106

106
192

174
152

179
92

372
207
137.5
137.5
113

150
126
150
140
126

g8

198
145.8
140
119
106

106

108
192

174
152

179
92

372
207
137.5
137.5
113

150
126
150
140
126

93

198
145.8
140
119
106

108

106
192

174
152

179
92

372
207
138
138
113

150
126
150
140
126

93

198
146
140
119
106

106

106
192

174
152

179

92

372
207
137.5
137.5
113

150
126
150
140
126

93

198
145.8
140
119
106

106

106
192

174
152
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Reing 750w 65.5

isorimpas I CY O £

S Hartct 125
gu Semilion 66
e 750 81
oy im T2

aCbSw 425

750mi
CSM
SoronnaY  114.5

750mi

S
1208
Sl 750m0 72
cs™
Snimm® 655
Cold Creek

b S 177
Cold Creek
e 487
River Ridge
oroma  140.5
River Ridge
-l 161.3
River Ridige

ey Vo7 182
Columbis Crest
bt 86.5

ek g 63.5

Semilion 750 . 55
Gewurztramine 55
Riostng 750m 55

65.5

67.8
144
€6
81
72
130

120

121
65.5

65.5
177
187
141
161
182

91.5
113

79.5
63.5
55

55

55

55
55

65.5

67.8
150
66
81
72
130

120

121
65.5

65.5
177
187
141
161
182

915

116

79.5
63.5
55

55

55

55
55

o 63.5 63.5 635

65.5
67.8
150

81
72
130

120

121
65.5

65.5
177
187
141
161
182

91.5
118

79.5
63.5
55

55

55

55
55

63.5

65.5
67.75
150

81
72
130

120

120.8
65.5

65.5
177
187

140.5
161.3
182

NS

116

79.5
63.5
55

55

55
55

63.5

65.5

67.75
150
66

81

72
130

120

120.8
65.5

65.5
177
187

140.5
161.3
182

91.5

116

79.5
63.5
55

55

55

§5
55

83.5

68

67.75
150

74
133

124

120.8
68

68
215
210

140.5
161.3
182

118

79.5
66.5

60

60

60

66.5

68

67.75
150
68

74
133
124

120.8
68

88
215
210

140.5
161.3
182

118

86
66.5
60

60

33

66.5

68

67.75
150
68

74
133
124

120.8
68

68
215
210
1405
161.3
182

98

118

86
66.5
60

60

60

60

66.5

68

68

67.8 67.75

155
68
84
74

133

124

121
68

68
215
210
141
161
182

98
118

66.5

60

60

68.5

155
68
84
74

133

124

120.8
68

68
215
210

140.5
161.3
182

98

118

€6.5

60

60

60
80
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96.75
98.75
96.75

112

78
96.75

96.75 96.75 96.75 96.8 96.75

96.8 96.75

96.8 96.75 96.75



Frm C

Jokol Cab
Franc 7SOML

Jokel Cab Sav
Jokel Estats

Chard 7S0ML
Jokel Estme
Meriot 7S0ML
Jekel Johsnnis
Jekel Pinot Noir

Jekal P.R.

Murrieta's Well

96:2 -

9825
9825
845
118
68.3
1211
118
835
115
87.5
1195
875

175

1195

240

185

96:3
9825
845
118
68.3
121.1
118

835

128.8
91.1

175

1459

105.9

662

662

785

682

185

96:4
9825
98.25

845

118

683

121.1
118

835

128.8
91.1

123.1

175

1459

105.9

57.9

662

785

66.2

240

185

96:5
98.25
98.25

845

118

68.3

1211
148

835

128.8
91.1

1231

175

145.9

105.9

579

€62

682

785

662

240

185

96:6
9825
9825

845

118

683

1211
118

835

1288
91.1

128.8

875

175

1459

579

682

682

785

66.2

240

185

96:7
9825
9825

845

118
68.3
118
118

83.5

1288
ot.1

1288

87.5

175

1459

105.9

579

682

185

96:8
9825
8825

98.3
125.9

68.3

118
118

83.5

128.8
91.1

145.9

875

175

145.9

1059

662

6.2

785

240

185

9825
106.7
98.3
1259
683
118
118

835

128.8
94

145.9

175

145.9

57.9

662

662

785

66.2

240

185

96:10
106.7
108.7
983
125.9
68.3
118
118
8.5

128.8
91.1

875
175

1459

6682

682

785

662
240

185

96:11
106.7
106.7
98.3
1259
68.3
118
118
83.5

128.8
911

175

1459

1059

95

S789

662

662

202

662

240

185

96:12
108.7
933
98.3
125.9
68.3
118
118
835
128.8
91.1
1459
875

175

1459

85

1059

579

68.2

66.2

802

€6.2

240

186
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van Tamas
Cab Sav 750ML

140

107

107

132

132

132

65.5
64.5

64.5

R eI g9

1
175

168

167

120

140

107

8238

107

83.8

132

142.8

1524
105
105

105

64.5

645

3 R4

64.5
134
189

168

140

107

828

107

828

152.4
105

105

105

64.5

64.5

23eq

134
189

168

167
107.4
1345

140

107

828

107

828

54.4

83.8

132

142.8

1524
105
105

105

645

645

3 £ 9

645
134
189

168

167
1074
1345

140

107

828

107

828

888

132

142.8

1524
105
105

105

645

2329

134

167

1345

140

107

828

107

828

888

132

1428

105

105

105

64.5

64.5

I £ 9

64.5
134
189.4

168

167
1074
1345

107

828

54.4

88.8

132

14238

1524
105
105

105

645

645

d &9

64.5
134
189.4

168

167

1345

140

8238

107

828

107

828

54.4

88.8

132

1428

1524
105

105

105

645

645

33 eq

1

180

167
107.4
1345

140

8238

107

107

828

54.4

88.8

132

1428

152.4
105

105

105

R dad 9

1
189.4

180

167
107.4

54.4

88.8

132

1428

152.4
105

105

105

736

189.4

180

167
107.4
1345

140

82.8

107

828

107

8238

8838

132

1428

1524

105

105

105

736

84.5

738
837

134
189.4

180

167
1074
1345
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RS Chardonnay
sonoms 750mi

RS Pinot nmoir

RS Sauv Bleanc

old vines 7S0mi

132

1165
1435

130.4

120
74
132

65.4
65.9

65.4

51

51
&9

103.6

107.4
132

91
1165
1435

125

ERaK

1

1296

120
74
132

702
68.3
3835

702

683

51.8

683

202

402

108

107.4
132

1185
1435

125

2R &

108

129.6

120
74
132

702

3838

702

68.3

3835
51.8

683

402

402

106

107.4
132

1165
143.5

125

& &

i08

129.6

120
74
132

702
68.3
38.35

702

68.3

51.6

68.3

402

402

108

1074
132

1165
1435

125

& &

108

1206

120
74
12

702
68.3
3835

702

3835
516

683

402

402

108

107.4
132

1185
143.5

125

8 & & &

1

1296

120
74
132

68.3
3835

702

68.3

3835
516

492

402

108

107.4
132

24|
138.1

130.4

& & &

108

120
74
132

702
68.3
3835

n2

633

3835
51.6

402

108

107.4
132

138.1
1435

1304

702
683
3835

702

68.3

3835
51.6

68.3

40.2

402

108

107.4
132

138.1
1435

1304

108

1296

120

132

702
68.3

702

683

3835
516

683

402

402

108

107.4
132

9
138.1
1435

130.4

85

108

1296

120

1329

702
68.3
38.35

702

38.35
516

68.3

402

402

108

1074
132

138.1
1435

130.4

108

1296

702
633
38.35

702

68.3

3835
51.6

6883

402

402

108
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ca'del 0l

cab sauv 750mi

127.8

81

178

149

149

81

121

12393

81.93

81.9¢

83.4

127.8

81

173

149

149

81

81

121

12393

8193

81.93

834

127.8

81

178

149

149

81

81

81

121

B eg

8

118

1455

123.93
1487

12393

81.93

81.93

834

1278

81

178

149

149

81

81

81

121

123.83

81.93

81.93

127.8

81

178

149

149

81

81

81

121

B eg

1239

33

81.93

149

149
81

81

121

12393

8193

8193

1278

81

188.8

149

149

81

81

81

121

B aeg

8

116

1455

137.1
1623

12398

81.93

8193

83.4

127.8

188.8

149

148

81

81

81

121

12383

81.33

81.93

834

1278

81

188.8

149

149

81

81

81

121

137.1
162.3

123.93

8t.e3

81.93

83.4

81

188.8

149
149
81
81
81

1382

1371
1623

123.83
8193

81..3

834

149

149

81

81

81

13682

Beg

8

116

156.3

137.1
1623

123.93

81.%3

8183
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130

142

142

142

105.6

105.6

144
1178

160

176
167.4

8

432

1843

184.3

157.9

99.15

99.1

833

1049

1615

240

130

142

142
142
1128

1128

144
1176

160

176
167.4

482

1843

184.3

157.9
99.1$

1049

1615

- 240

142

142

142

181.6

112.8

1128

160.8
1176

160

176
1674
718

1843
1579
99.15
99.1
145.7
8.3

1049

1615

240

142

142

142

181.6

1128

1128

160.8
1176

160

176
167.4
71.8

432

1843

1579
99.15
99.1

833

104.9

1615

240

142

142

142

181.6

1128

1128

160.3
1176

160

176
167.4
71.8

104.9

161.5

240

142

142

142

181.6

1128

1128

1€0.8
1176

160

176
167.4
7138

1843

1579

99.15

99.1

83

1049

1615

240

142

142

163.6

181.6

1128

1128

117.6
160

176
167.4
71.8

51.8

184.3

184.3
157.9
99.15

99.1
1505

1049

1615

240

142

163.6

163.6

1816

1128

1128

160.8
117.6

160

1579
99.15
929.1
1505
833

1205

1615

240

142

163.6

163.6

181.6

1128

1128

160.8
117.6

160

1843

157.9
99.15
99.1
150.5
83.3

1205

290

142

163.6

163.6

1816

1128

1128

1728
1176

160

176
201
71.8

73.4

734

51.8

184.3

1579
99.15
99.1
150.5
833

240

142

163.8

163.6

1316

128.4

1128

172.8
1176

160

176
201
71.8

51.8

1843

184.3

157.9
99.15
99.1
166.1
83

120.5
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Lo Blanc Whils
Zin 18L Desft

Lo Blanc Whits
Zin 181 Thomb

305
3265
3265

B A

0.5
25
25

8 A

305
25
295

AR

0.5
3265
265

L

30.5
32.65
3265

3825
45.5

455

RS
3825
455
455
455

BS
455
455
455

3325
3825
45.5
455
45.5

BB 25

455 455
455 455
455 455
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Proprietors
Whits 1.5L

575

575

38.5

395

395
395

39.5

70.8

852

70.8

63.6
482

S2.8

37.8

44.4
49.8

378

575
575
296
398

39.6
396

396
518
708

708

703

I 4

315

4?2

&

5 8 a 8 Daa

575

39.6

39.8

39.6
398

39.6

708

85.2

70.8

63.6
462

528

3485

37.8

444
498

378

575

575

9.5

RS

39.5
395

395

70.8

852

7038

63.6
46.2

528

485

462

378

444

575

575

395

39.5

39.5
39.5

395

S52.4

70.8

852

70.8

63.6
462

5238

34.85

462

5238

60.5

60.5

&8 & &

&

708

34.85

462

5238

34.95

378

70.8

63.6
462

3485

34.85

378

378

44.4

70.8

63.6
462

5238

378

444

60.5

& &85 & &

45612

70.8

708

63.6
462

528

3485

462

3485

378

498

378

444

378

70.8

63.6
46.2

528

60.5

&5 &5 & &

4661.2

70.8

85.2

708

63.6
462

528
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378"

44.4

34.85

46.2

528
52.35

55.9
811

81.1

81.1
81.1
81.1
81.1

8.9

859
859

85.9

95,5

95.5
9%5.5

41.25

42

5235

55.9
81.1

81.1

81.1
81.1
81.1
81.1

859

859

85.9

955

- 955

462

§2.8
§2.35

55.9
81.1

81.1

81.1
81.1
811
811

85.9
869

85.9

95.5

95.5
95.5

378

3485

46.2

528
5235

55.9
81.1

81.1

811
811
81.1
81.1

859

859
8.9

859

955

95.5
95.5

378

34.85

462

52.35

55.9
81.1

81.1

31.1
81.1
81.1
81.1

85.9

859
859

95.5

955
95.5

378

44.4

34.85

528
§2.35

81.1

81.1

81.1
81.1
81.1
81.1

859

8.9

95.5

955

378

34.85

452

52.35

55.9
81.1

811

81.1
81.1
81.1
81.1

85.9

85.9
85.9

85.9

95.5

9.5
955

378

44

3485

4462

5235

55.9
81.1

81.1

81.1
31.1
81.1
81.1

85.9
8.9

95.5
9.5

378

34.85

46.2

528

5.9
81.1

81.1

81.1
81.1
81.1
81.1

85.9

85.9
85.9

8.9

955

95.5
5.5

5.9
81.1

81.1

81.1
81.1
81.1
81.1

85.9

85.9
859

8.9

965

9.5
5.5

378

3485

462

5235

5§5.9
811

81.1

81.1
81.1
81.1
81.1

85.9

859
859

859

955

5.5
955

226




96:2 .

195

180

190

124

134
96

124
90

50
97
50
97

75

75

41

180
59
59
59
59
53

52

33
55

96:3

195

190

190

124

134
95.99

124
89.99

49.99
96.99
49.99
96.99
89.99

74.99

74.99

40.99

190
58.99
58.99
58.99
58.99
52.99

51.99

32.99
54.99

96:4

195

190

190

124

134
95.99

134
89.99

49.99
96.99
54.99
106
106

74.99

74.99

40.99

190
58.98
58.99
58.99
58.99
52.99

55.99

32.99
56.99

96:5

195

190

190
124
134

95.99
134

89.99

49.99
96.99
54.99
106
106

74.99

74.99

40.99

190
58.99
58.99
58.99
58.99
52.99

55.99

32.99
56.99

195

139.99

189.99

133.99

133.99
95.99

133.99
96.99

49.99
96.99
54.99
106.99
105.99

74.99

74.99

40.99

189.99
58.99
58.99
58.99
58.99
52.99

55.99

32.99
56.99

96:7

195

235

190

134

134
95.99

149
96.99

49.99
96.99
54.99
120
106

74.99

74.99

40.99

190
58.99
58.99
58.99
58.98
52.99

55.99

32.99
56.99

195

234,99

189.99

13.99

133.99
95.99

148.99
96.99

49.99
96.89
54.99
119.99
105.99

74.99

74.99

40.99

189.99
58.99
58.99
58.99
58.99
52.99

55.99

32.99
56.99

96:9

195

234.99

189.99

133.99

133.99
95.99

148.99
96.99

49.99
96.99
54.99
119.99
105.99

74.99

74.99

40.99

189.99
58.99
58.99

58.99
58.99
52.99

55.99

32.99
56.99

96:10 96:11

195 380

235 235

190 190

134 134

134 134
95.99 95.99

149 149
96.99 96.99

49.99 49.99
86.99 96.99
54.99 54.99
120 120
106 106

74.99 74.99

7499 74.99

40.99 40.99

190 190
58.99 58.99
58.99 58.99

58.99 58.99
58.99 58.99
52.99 52.99

55.99 55.99

32.99 32.99
56.99 56.99

96:12

195

235

190

134

134
95.99

149
96.99

49.99
96.99
54.99
120
106

74.99

74.99

40.99

190
58.99
58.99

58.99
58.99
52.99

55.99

32.99
56.99
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cuin five 92

cain covee 92

55
36
50

52
55

55
36
60
55
119
119
78

130
119

119
119
152
119

140
170
152

100
110
136
113

'54.99

35.99
49.99

51.99
54.99

54.99

35.99
59.99
54.99
119
119
77.99

130
119

119
119
152
119

140
170
152

99.99
110
136
113

58.99
38.99
52.99

5§5.99
56.99

58.99
33.99
64.99
77.99

119

119
77.99

130
119

119
119
152
119

152
170
152

99.99
110
136
13

58.99
38.99
52.99

5599
56.99

538.99
38.99
64.99
77.99

119

119
77.99

130
119

119
119
152
119

152
170
152

99.99
110
136
113

49 48.99 48.99 43.99

54 53.99 53.99 53.99

58.99
38.99
52.99

55.99
56.99

58.99
38.99
64.99
77.99
118.99
118.99
77.99

151.09
118.99

118.99
118.99
151.99
118.99

151.99
169.99
151.99

99.99
109.99
135.99
112.99

56.99

73.99

58.99
38.99
52.99

55.99
56.99

58.99
38.99
64.99
77.99

119

119
77.99

151.1
119

119
119
152
119

152
170
162

99.99
110
136
113

56.99

73.99

58.99
38.99
52.99

55.89
56.89

58.99
38.99
64.99
77.99
118.99
118.99
77.99

151.09
118.99

118.99
118.99
151.99
118.99

151.99
169.99
151.99

99.99
109.99
135.99
112.99

56.99

73.99

58.99
38.99
52.99

55.99
56.99

58.99

38.99
64.99
77.99
118.99
118.99
77.99

151.09
118.99

118.99
118.99
151.99
118.99

151.99
169.99
151.99

99.99
109.99
135.99
112.99

56.99

58.99
38.99
52.99

55.99
56.99

58.99
38.99
64.99
77.99

119

119
77.99

151.1
119

119
119
152
119

152
170
152

99.99
110
136
113

56.99

58.99
38.99
52.99

55.99
56.99

58.99
38.99
64.99
77.99

119

119
77.99

161.1
119

119
119
152
119

152
170
152

99.99
110
136
113

56.99

73.99 73.99 73.99

58.99

38.99
52.99

55.99
56.99

58.99
38.99
64.99
77.99

119

119
77.99

1511
119

119
119.9
152
96.99

152
170
152

99.99
110
136
113

56.99

73.99

228



49

£ 8

328
190

132
142
328
103
137

137

186
100
62
62
62

75
116
107

137
192

185

48.99

53.99
39.99
43.99
43.99
328
190
206

132
142
328
103
137

137
84.99

186
99.99
61.99
61.99
61.99

74.99
116
107

95.99

137
192

165

49.99
53.99
39.99
43.99
43.99
328
187
206

132
142
328
103
137

137
84.99

27
99.99
61.99
61.99
61.99

74.99
116
118

95.99

137
192

170

49.99
53.99
39.99
43.99
43.99
328
187
206

132
142
328
103
137

137
84.99

227
99.99
61.99
61.99
61.99

74.99
116
118

95.99

137
192

170

56.99
73.99
43.99
45.99
45.99
327.99
189.99
205.99

141.99
141.99
327.99
102.99
136.99

136.99
34.99
250.99
99.99
61.99
61.99
61.99

74.99
115.99
115.99

95.99

136.99
191.99

169.99

56.99
73.99
43.99
45.99
45.99

328

190
221.9

142
142
328
137
137

170
84.99

251
99.99
59.98
59.99
59.99

73.98
125
125

107

153
192

170

56.99
73.99
43.99
45.99
45.99
327.99
189.99
221.8

141.99
141.99
327.99
136.99
136.¢8

169.99
84.99
250.99
89.99
59.99
59.99
59.99

73.99
124.99
124.99

106.99

152.99
191.99

169.99

56.99
73.99
43.99
45.99
45.99
327.99
216.99
221.9

141.99
141.99
327.99
136.99
136.99

169.99
84.99
320.99
99.99
69.99
81.99
69.99

87.99
124.99
124.99

106.99

152.9¢
191.99

169.99

56.99
73.99
43.99
45,99
45.99

328

217
221.9

142
142
328
137
137

170
84.99

321
99.99
69.99
81.99
69.99

87.99
125
125

107

183
192

170

56.99
73.99
43.99
4599
45.99

328

217
221.9

142
142
328
137
137

170
84.99

321
99.99
69.99
81.99
69.99

87.99
125
125

107

153
192

170

56.99
73.99
43.99
45.99
45.99

328

217
221.9

142
142
328
137
137

170
84.99
321
107
69.99
81.99
69.99

87.99
125
125

107

153
192

170

229




Blanc 1.9

Swwv 1.9

245

234
210
202
202

42

42

42

g

3 3

257
198

245

210
202
202

41.99
53.99
41.99
53.99
41.99
53.99
41.99
53.99
41.99
53.99
41.99
53.99
53.99
85.99

53.99

65.99
65.99

257
196

265

210
134

233

41.98
53.99
41.99
53.99
41.99
53.99
41.99
53.99
35.99
46.99
35.99
46.99
53.99
65.99

53.99

65.99
65.99

257
196

265
234
210
134
233

41.99
53.99
41.99
53.99
41.99
53.89
41.99
53.99
35.99
46.99
35.99
46.99
53.99
65.99

53.99

65.99
85.99

257
198

264.99
233.99
209.99
133.99

232.99

41.99
53.99
41.99
53.99
41.99
53.99
41.99
53.99
35.99
46.99
35.99
46.99
53.99
65.99

53.99

65.99
65.99

256.99
195.99

265

210
134

233

41.99
53.99
41.99
53.99
41.99
53.99
41.99
53.99
35.99
46.99
35.99
46.99
53.99
65.99

5§3.99

65.99
65.99

257
196

264.99
233.99
209.69
133.99

232.99

41.99
53.99
41.99
53.99
41.99
53.99
41.99
53.99
35.99
46.99
35.99
46.99
53.99
65.99

5§3.99

65.99
65.99

256.99
195.99

26499
233.99
209.99
133.99

232.99

41.99
53.99
41.99
53.99
41.99
53.99
41.99
53.99
35.99
46.99
35.99
46.99
53.99
65.99

53.99

65.99
65.99

272.99
195.99

265

210
134

233

41.99
53.99
41.99
53.99
41.99
53.99
41.99
53.99
35.99
48.99
35.99
48.99
53.99
65.99

5§3.99

65.99
65.99

273
196

265

210
134
233

41.99
53.9¢9
41.99
53.89
41.99
53.99
41.99
53.99
3599
45.99
35.99
46.99
53.99
65.99

53.99

65.99
65.99

273
196

265

210
134
233

41.99
53.99
41.99
53.99
41.99
53.99
41.99
53.99
35.99
46.99
35.99
46.99
53.99
65.99

5§3.99

65.99
65.99

196
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144

190
107
134

297
213
108

96

106

144
190
107
134

297
213
108

95.99
95.99
108

95.99

69.99

77.99
69.99
77.99

133
86.99

108
78.99
78.99
95.99
95.99
95.99

78.99

159
156

103
69.99

180
205
107
134

297
213
108

95.98
95.99
106

95.99

69.99

77.99
69.99
77.99

133
86.99

106
78.99
78.99
95,99
95.9¢9
95.99

78.99

159
156

103
69.99

190
205
107
134

297
213
108

95.99
95.99
106

95.99

69.99

77.899
69.99
77.99

133
86.99

108
78.99
78.99
95.99
95.99
95.99

78.99

159
156

103
69.99

189.99
204.99
106.99
133.99

296.99
212.99
107.99

95.99
95.99
105.99

95.99

77.99

87.99
77.99
87.99
132.99
36.99

105.99
78.99
78.99
95.99
95.99
95.99

78.99

158.99
155.99

102.99
69.99

190
205
107
134

297
213
108

95.99
95.99
106

95.99

77.99

87.99
77.99
87.99

133
86.99

108
78.98
78.99
95.99
95.99
95.99

78.99

159
156

103
69.99

189.99
204.99
106.99
133.99

296.99
212.9¢9
107.99

95.99
95.99
105.99

85.99

77.99

87.99
77.99
87.99
132.99
86.99

105.99
78.99
78.99
85.99
95.99
95.99

78.99

158.99
155.99

102.99
69.99

189.99
204.99
108.99
133.99

389.99
212.99
124.99

95.99
95.99
105.99

95.99

77.99

87.99
77.99
87.99
132.99
86.99

105.99
78.99
78.99
95.99
95.99
95.99

78.99

158.99
155.99

102.99
69.99

190
205
107
134

390
213
125

95.99
95.99
106

95.99

77.99

87.99
77.99
87.99

133
86.99

106
78.99
78.99
95.99
95.99
95.99

78.99

159
156

103
69.99

180
205
107
134

390
213
125

95.99
95.99
106

95.99

77.98

87.99
77.99
87.99

133
86.99

106
78.99
78.99
95.99
95.99
95.99

78.99

159
156

103
69.99

190

205
107
134

390
213
125

95.99
95.99
106

85.99

77.99

87.99
77.99
87.99

133
86.99

106
78.99
78.99
95.99
95.99
95.99

78.99

159
156

103
69.99

231



109

109
68

68

109
109

212
110
139
139
139
123
114

114
114

109

109
67.99

87.99

108
109

79.99

72.99
79.99

72.99
89.99

53.99
53.99
96.99

96.99
96.99

81.99
212
110
139
138
139
123
114

114
114

109

109
67.99

67.99

109
109

79.99

82.99
79.99

82.99
89.99

53.99
€3.99
96.99

86.99
96.99

81.99
212
110
139
138
139
123
114

114
114

109

108
67.99

67.99

109
109

79.99

82.99
79.99

82.99
89.99

53.99
63.99
96.99

98.99
96,99

81.99
212
110
139
139
139
123
114

114
114

107.99

107.99
77.99

77.99

108.99
108.99

79.99

82.99
79.99

82.99
89.99

53.99
68.99
96.99

96.99
96.99

81.99

211.99
109.99

138.99
138.99
138.99

1329
113.99

113.99
113.99

108

108
77.99

77.98

109
109

79.99

82.99
79.99

82.99
89.99

53.99
63.99
106

106
106

106
212
115
139
138
139
1329
114

114
114

107.99

107.99
77.99

77.99

108.99
108.99

79.99

82.99
79.99

82.99
89.99

53.99
68.99
105.99

105.99
105.99

105.99
211.99
114.99
138.99
138.99
138.99

132.9
113.99

113.99
113.99

107.99

107.99
77.99

77.99

108.99
108.99

79.99

82.99
79.99

82.99
89.99

53.99
68.99
105.99

105.99
105.99

105.99

211.99
114.99

138.99
138.99
138.99

1329
113.99

113.99
113.99

108

108
77.99

77.99

109
109

79.99

82.99
79.99

82.99
89.99

53.99
68.99
106
106

106

212
115
139
139
139
132.9
114

114
114

108

108
77.99

77.99

109
109

79.99

82.99
79.99

82.99
89.99

53.99
68.99
106

106
106

106

212
115

139
139
139
132.9
114

114
114

108

108
77.99

77.99

109
109

79.99

82.99
79.99

82.99
89.99

53.99
68.99
106

106
106

106
212
115
139
139
139
132.9
114

114
114

232




MP Zintandel
91 750mi

MP Dr ree Cab
Sauv 38 750mi

Sauv 92 750mi

cuvee chard 04

Meriot 180

Ridge
Cab Ssuv Res
TS0

114 .

161
99

233

149
202
233

114
76

142
123

1585
120

75

116

8% & 3 9 & 9

114
161
98.99

98.99

233

149
202
233

113.9
75.99

142
123

155
120

89.99

74.99
84.99

116
47.99
58.99
47.99
56.99
65.99
47.99

56.99
65.99
56.99

114
161
98.99

98.99

233

149
202
202

113.9
75.89

142
123

155
160

89.99

74.99
80

116
47.99
56.99
47.99
56.99
65.99
47.99

56.99
85.99
56.99

114
161
98.99

98.99

233

149
202
202

113.9
75.99

142
123

155
160

89.99

74.99
60

116
47.99
56.99
47.99
56.99
65.99
47.99

56.99
85.99
56.99

113.99
160.99
98.99

98.99

232.99

148.99
201.99
201.99

113.88
75.99

141.99
122.99

154.99
159.99

89.99

74.99
60

115.99
47.99
56.99
47.99
56.99
65.99
47.99

56.99
85.99
56.99

114
161
98.99

98.99

233

149
202
202

113.9
75.99

187
123

155
162

89.99

74.99

116
47.99
56.99
47.99
56.99
65.99
47.99

56.99
65.99
56.99

113.9¢
160.99
98.99

98.99

232.99

148.99
201.89
201.99

113.88
75.99

186.99
122.99

154.99
161.99

89.99

74.99
60

115.99
47.99
56.99
47.99
56.99
65.99
47.99

56.99
€5.99
56.99

113.99
162.99
98.99

98.99

232.99

148.99
201.99
201.99

113.88
75.99

186.99
122.99

154.99
161.99

39.99

74.99

115.99
47.99
56.99
47.99
56.99
65.99
47.99

56.99
65.99
56.99

114
163
98.99

98.99

233

149
202
202

113.9
75.99

187
123

165
162

89.99

74.99
60

116
47.99
56.99
47.99
56.99
65.99
47.99

56.99
65.99
56.99

114
193
98.99

98.99

233

149
202
202

113.9
75.99

187
123

155
162

89.99

74.99
60

118
47.99
56.99
47.99
56.99
65.99
47.99

56.99
65.99
56.99

114
163
98.99

98.99

233

149
202
202

113.9
75.99

187
123

155
162

89.99

74.99
60

116
47.99
56.99
47.99
56.99
65.99
47.99

56.99
65.99
56.99

233




San MAstin
Sauv Slanc 1.5

70
75

78
69
78
78

78

103

75

8 8

169.99

74.99

77.99
68.99
77.98
77.99

77.99

83.99

83.99

83.99

103
89.99
89.99
74.99

79.99
79.99

80 79.99
80 79.99

75
97

50

50

74.99

96.99
37.99
49.99

37.99
49.99
37.99

69.99
74.99

77.99
54.99
69.99
74.99

77.99

83.99

83.99
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79.13
107.9

204
137.9

132
161.9

129.5

257.9
197.9

149.9
107.9

129.5

137.9

239.9

95.93

147.5
89.93
173.9

56.33
107.9
101.9

185.9
107.9
167.9
93.53
137.9

204
137.9
131.9
161.9

129.5

257.9
197.9

149.9
107.9

129.5

137.9

239.9

95.93

147.5
89.93
173.9

56.33
107.9
101.9

185.9
107.9
167.9
83.53
137.9

204
137.9
131.9
161.9

129.5

2579
197.9

149.9
107.9

129.5

137.9

239.9

95.93

1475
89.93
173.9

56.33 56.33
107.9 107.93
101.9 101.93

185.9 185.93
107.9 107.93
167.9 167.93
93.53 93.53
137.9 137.93

204 204
137.9 137.93
131.9 131.93
161.9 161.93

129.5 129.53

257.9 257.93
197.9 197.93

149.9 149.93
107.9 107.93

129.5 129.53

137.9 137.93

239.9 239.92

85.93 95.93

147.5 147.53
89.93 89.93
173.9 173.83

56.33
107.9
101.9

185.9
107.9
167.9
93.53
137.9

204
137.9
131.9
161.9

137.9

257.9
209.9

149.9
137.9

143.9

137.9

239.9

95.93

147.5
89.93
173.9

56.33
107.9
101.9

185.9
107.9
167.9
93.53
137.9

204
137.9
131.9
161.9

137.9

257.9
209.9

149.9
137.9

143.9

137.9

239.9

95.93

147.5
89.93
173.9

56.33
107.9
101.9

185.9
107.9
167.9
93.53
137.9

204
137.9
131.9
161.9

137.9

257.9
209.9

149.9
137.9

143.9

137.9

239.9

95.93

147.5
89.93
173.9

56.33
107.9
101.9

185.9
107.9
167.9
93.53
137.9

204
137.9
1318
161.9

137.9

257.9
209.9

155.9
137.9

143.9

137.9

239.9

£5.93

147.5
89.93
173.9

56.33
107.9
101.9

185.9
107.9
167.9
93.53
137.9

210
137.9
131.9
161 9

137.9

257.9
209.9

155.9
137.9

143.9

137.9

2158
147.5

147.5
89.93
173.9

241
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g g

233.9
105
92.96

92.96
128.3
89.96
104.3

98.33
74.33
74.33
74.33
71.93

143.9
71.93
58.76
62.33
58.76
62.33

92.33
104.3

92.98

77.93
77.93

107.9
131.9

233.9

105
92.96

92.96
128.3
89.98
104.3

98.33
74.33
74.33
74.33
71.93

143.9
71.93
58.76
82.33
58.76
62.33

92.33
104.3

92.96

77.93
77.93

107.9
131.9

233.9
105
92.96

92.96
128.3
89.96
104.3

98.33
74.33
74.33
74.33
71.93

143.9
71.93
58.76
62.33
58.76
62.33

92.33
104.3

138

83.93
77.93

107.9
131.9

233.9
105

92.96
128.3
89.96
104.3

98.33
74.33
74.33
74.33
71.93

143.9
71.93
58.76
62.33
58.76
62.33

92.33
104.3

138
83.93
77.93
107.9
131.9

233.9 233.93

106
92.96

92.96
128.3
89.96
113.9

98.33
74.33
74.33
7433
71.93

143.9
71.93
58.76
62.33
58.76
62.33

92.33
104.3

138
83.93
77.93
107.9
131.9

119.96
113.96

104.96
146.33

89.96
128.33

98.33
74.33
74.33
74.33
71.93

143.93
71.93
58.76
62.33
58.76
62.33

92.33
104.33

137.98
83.93
77.93

107.93

131.93

233.9
120
114

105
146.3
89.96
128.3

98.33
7433
74.33
74.33
71.93

143.9
71.93
58.76
62.33
58.76
62.33

92.33
104.3

138

83.93
77.93

107.9
131.9

233.9
120
114

105
148.3
89.96
128.3

98.33
74.33
74.33
7433
71.93

143.9
71.93
58.76
62.33
58.76
62.33

92.33
104.3

138
83.93
77.93
107.9
1319

233.9
120
114

105
146.3
89.96
128.3

98.33
74.33
74.33
74.33
71.93

143.9
71.93
58.76
62.33
§8.76
62.33

92.33
104.3

138
83.93
77.93
107.9
131.9

173.9
120
114

105
146.3
89.96
128.3

98.33
74.33
74.33
74.33
71.93

143.9
71.e3
§3.78
62.33
58.76
62.33

92.33
104.3

138

83.93
77.93

107.9
1319

173.9
120
114

105
146.3
89.96
128.3

98.33
74.33
74.33
74.33
71.93

143.9
71.93
58.76
62.33
58.76
62.33

92.33
104.3

138

83.93
77.93

107.9
131.9
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77.93
77.93
77.93
107.9

155.9
95.93
113.9
125.9
143.9
287.9
103.1

79.13
59.93
65.93
65.93

1103
94.79

221.9
257.9

95.93
77.93

81.53

95.93

143.9
95.93
21589
161.9

97.13

219
257.9

95.93
77.93

81.53
95.93

143.9
95.93
215.9
161.9

97.13

95.93
77.93
77.93
107.9

155.9
1043
119.9
125.9
143.9
287.9
103.1

79.13
59.93
65.93
85.93

110.3
103.1

221.9
257.9

95.93
77.93

95.93
95.93

143.9
95.93
143.9
161.9

97.13

95.93
77.93
77.93
107.9

155.9
104.3
119.9
125.9
143.9
287.9
103.1

79.13
59.93
65.93
85.93

110.3
103.1

221.9
257.9

95.93
77.93

95.93
95.93

143.9
95.93
143.9
161.9

97.13

95.93
77.93
77.93
107.9

155.9
104.3
119.9
125.9
143.9
287.9
103.1

79.13
59.93
65.93
65.93

110.3
103.1

221.9
257.9

95.93
77.93

95.93
95.93

143.9
95.93
143.9
161.9

97.13

95.93
77.93
77.93
107.93

155.93
104.33
119.93
125.93
143.93
287.93
103.13

79.13
59.93
65.93
65.93

110.33
103.13

221.93
257.93

95.93
77.93

95.93
95.93

143.93

95.93
143.93
161.93

97.13

95.93
77.93
77.93
107.9

155.9
104.3
119.9
125.9
143.9
287.9
103.1

79.13
59.93
65.93
65.93

110.3
103.1

221.9
257.9

95.93
77.93

95.93
95.93

143.9
95.93
143.9
161.9

97.13

95.93
77.93
77.93
107.9

155.9
104.3
119.9
125.9
143.9
287.9
103.1

79.13
59.93
65.93
65.93

1103
103.1

221.9
257.9

95.93
77.93

95.93
95.93

143.9
95.93
143.9
161.9

97.13

95.93
77.93
77.93
107.9

155.9
104.3
119.9
125.9
143.9
287.9
103.1

79.13
59.93
65.93
65.93

110.3
103.1

221.9
257.9

95.93
77.93

95.93
95.93

143.9
95.93
143.9
161.9

97.13

95.93
77.93
77.93
107.9

155.9
104.3
131.9
125.9
143.9
287.9
103.1

79.13
59.93
65.93
65.93

110.3
103.1

221.9
257.¢

95.93
77.93

85.93
95.93

143.9
95.93
143.9
161.9

97.13

95.93
77.93
77.93
107.9

155.9
104.3
131.2
125.9

153
287.9
103.1

77.93
59.93
65.93
77.93

110.3
110.3

221.9
257.9

95.93
77.93

95.93
95.93

143.9
95.93
143.9
161.9

97.13
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Cab Smw
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BLanc

iF

129.5

75.53
75.53
78.56
31.53

129.5
61.78

65.93
61.76
65.93
75.53
97.13

129.5
81.53
78.56
81.53
78.56
81.53
97.13

129.5
129.5

43.76

51.83

55.76

58.73

55.76

58.73

129.5

75.53
75.53
78.56
81.53

129.5
81.76

65.83
61.78
65.93
75.53
97.13

129.5
31.53
78.56
81.53
78.56
81.53
97.13

129.5
129.5

43.76
51.53

55.76

§8.73
55,76

58.73

129.5

75.53
75.53
78.56
81.53

129.5
61.76

85.93
61.76
65.93
75.53
97.13

129.5
81.53
78.56
81.53
78.56
81.53
97.13

129.5
134.3

43.76

51.53

§5.76

58.73

55.76

§8.73

129.5

75.53
75.53
78.56
81.53

129.5
61.76

65.93
61.76
65.93
75.53
97.13

129.5
81.53
78.56
81.53
78.56
81.53
97.13

129.5
1343

43.76

51.53

55.76

58.73

55.76

58.73

129.5

75.53
75.53
78.58
81.53

129.5
61.76

65.93
61.76
65.93
75.53
97.13

129.5
81.53
78.56
81.53
78.56
81.53
97.13

129.5
134.3

43.76

51.53

§5.76

58.73

55.76

58.73

129.53

75.53
75.53
78.56
81.53

129.53
61.76

65.93
61.78
65.93
75.53
97.13

129.53
81.53
78.56
81.53
78.56
81.53
97.13

129.53
134.33

43.78

51.53

55.76

58.73

55.76

58.73

129.5

75.53
75.53
78.56
81.53

129.5
81.76

65.93
61.76
65.93
75.53
97.13

129.5
81.53
78.56
81.53
78.56
81.53
97.13

129.5
1343

49.76

§8.73

61.76

64.73

61.76

84.73

129.5

75.53
75.53
78.58
81.53

129.5
61.76

65.93
61.76
65.93
75.53
97.13

129.5
81.53
78.56
81.53
78.58
81.53
97.13

129.5
134.3

49.76

58.73

61.76

64.73

61.76

64.73

129.5

75.53
75.53
78.56
81.53

129.5
61.76

65.93
61.76
65.93
75.53
97.13

129.5
81.53
78.56
81.53
78.56
81.53
97.13

129.5
134.3

49.78

58.73

61.76

64.73

61.76

84.73

129.5

75.53
75.53
78.56
81.53

129.5

61.76

65.93
61.76
65.93
75.53
97.13

129.5
81.53
78.56
81.53
78.56
81.53
97.13

129.5
134.3

49.76

§8.73

61.76

64.73

61.76

64.73

129.5

75.53
75.53
78.56
81.53

129.5
61.76

65.93
61.76
65.93
75.53
97.13

129.5
81.53
78.56
81.53
78.56
31.53
97.13

129.5
143.9

49.76

58.73

61.76

64.73

81.76

64.73
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wwem 5276 5276 52.76 52.76 52.76 52.76 57.56 57.56 57.56 57.56 57.56
e 16.73 46.73 46,73 46,73 46.73 46.73 52.73 5273 5273 5273 52.73
CamcRed  43.76 43.76 43.76 43.76 43.76 43.76 49.76 49.76 49.76 49.76 49.76
CwaRed 5453 51.53 51.53 5153 51.53 51.53 58.73 58.73 58.73 58.73 58.73

67.76 67.76 67.76 67.76 67.78 67.76 67.76 67.76 67.76 67.76 67.76
70.73 70.73 70.73 70.73 70.73 70.73 70.73 70.73 70.73 70.73 70.73

Vineyerts
i 5576 5576 55.76 5576 5578 55.76 61.76 61.76 61.76 61.76 61.76
G P 5873 58.73 58.73 58.73 5873 5873 58.73 58.73 58.73 58.73 58.73
CmoCsb 5578 5576 55.76 55.76 55.76 5576 076 0.76 076 0.76 0.76
5873 5873 58.73 58.73 58.73 58.73 64.73 64.73 64.73 64.73 64.73

Bay
Coeome’ 9593 0593 95.93 9593 9593 95.93 95.93 95.93 9593 95.93 95.93
VedowRes 2,470 347.0 347.9 347.9 347.9 347.93 347.9 348 347.9 347.9 347.9

s 203.9 2039 2039 203.9 203.9 203.93 203.9 203.9 203.9 203.9 203.9
Vedewlob 9519 221.9 2219 2219 2219 221.93 2219 2219 2219 2219 2219

RRsfpOmd
Goode
Caare 4055 105.5 110.3 110.3 110.3 110.33 110.3 110.3 110.3 110.3 1103

Qeeonrey 5459 2159 2159 2159 2159 21593 2159 2159 2159 2159 2159
Morame . 86.33 86.33 92.33 9233 9233 9233 92.33 9233 92.33 92.33 92.33
MaRe « 1343 1343 1343 1343 134.3 13433 1343 1343 1343 1343 1343
MoPmx . 11863 116.3 1183 116.3 116.3 116.33 116.3 116.3 116.3 1163 116.3
MOMe 1415 1415 1415 141.5 1415 141.53 1415 1415 1415 1415 1415
Moce . 1189 1169 1189 1169 1199 11993 119.9 119.9 119.9 1199 119.9

89.93 89.93 89.93 89.93 89.93 89.93 39.93 89.93 89.93 89.93 89.93
4436 4438 44.36 4438 4436 44.36 44.38 52.16 5216 52.18 52.16

Geode-Read

y Cab Smw

Chendonay

%

Vineyars

e 47.93 47.93 47.93 47.93 47.93 47.93 47.93 56.33 56.33 56.33 56.33
Tt 4438 4438 44.38 44.36 44.36 44.38 44.38 49.16 49.18 49.16 49.16
vinsyerds

s, 4793 47.93 4793 4793 4793 47.93 4793 53.93 53.93 53.93 53.93
Pom. 6353 63.53 6353 6353 6353 63.53 63.53 63.53 63.53 63.53 68.33
$E™" 4438 44.38 44.36 4436 44.36 44.36 4436 5216 5216 52.18 52.16
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Btanc 7S0mt
JP White
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47.93
56.33
83.93

71.93
56.33
56.33
56.33
59.93

56.33

83.93

56.33
100.7

80.33
83.53

173.9
203.9

191.9
191.9
161.9

112.7
1439
167.9
143.9
131.9

308
143.9
215.9
119.9

47.93
56.33
83.93

71.93
56.33
56.33
56.33
59.93

56.33

83.93

56.33
100.7

30.33
33.53

173.9
203.9

191.9
191.9
161.9

112.7
143.9
167.9
143.9
131.9

143.9
215.9
119.9

47.93
59.93
93.53

82.73
56.33
56.33
56.33
59.93

59.93

88.73

56.33
1127

88.73
93.53

173.9
203.9

191.9
191.9
161.9

112.7
143.9
167.9
1439
131.9

272
306
143.9
215.9
119.9

47.93
59.93
93.53

82.73
58.33
56.33
58.33
59.93

59.93

88.73

56.33
112.7

88.73
93.53

173.9
203.9

191.9
191.9
161.9

112.7
143.9
167.9
143.9
1319

272
308
143.9
215.9
119.9

47.93
59.93
93.53

82.73
56.33
56.33
56.33
59.93

59.93

88.73

56.33
112.7

88.73
93.53

173.9
203.9

191.9
191.9
161.9

112.7
143.9
167.9
143.9
131.9

272

143.9
215.9
119.9

47.93
59.93
93.53

82.73
56.33
56.33
56.33
59.93

59.93

88.73

56.33
112.73

38.73
93.53

173.93
203.93

191.93
191.93
161.9

112.73
143.93
167.93
143.93
131.93

272
306
143.93
215.93
119.93

47.93
59.93
93.53

82.73
56.33
56.33
56.33
59.93

59.93

88.73

56.33
112.7

88.73
93.53

173.9
203.9

191.9
191.9
161.9

112.7
143.9
167.9
143.9
131.9

272
308
143.9
215.9
119.9

56.33
59.93
93.53

82.73
56.33
56.33
56.33
59.93

59.93

88.73

56.33
112.7

88.73
93.53

173.9
203.9

191.9
191.9
161.9

112.7
143.9
167.9
143.9
131.9

272

143.9
215.9
119.9

56.33
59.93
93.53

8273
56.33
56.33
56.33
59.93

59.93

88.73

56.33
112.7

88.73
93.53

173.9
203.9

191.9
191.9
161.9

112.7
143.9
167.9
143.9
131.9

272

143.9
215.9
119.9

56.33
59.93
93.53

82.73
56.33
56.33
56.33
59.93

59.93

88.73

56.33
112.7

88.73
93.53

173.9
203.9

191.9
191.9
161.9

112.7
143.9
167.9
143.9
131.9

272
306
143.9
215.9
119.9

56.33
59.93
93.53

82.73
56.33
56.33
56.33
59.93

59.93

88.73

56.33
112.7

88.73
93.53

173.9
203.9

191.9
191.9
161.9

112.7
143.9
203.9
143.9
131.9

272
308
143.9
215.9
119.9
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155.9
75.53

167.9

167.9
95.93
95.93
58.73
155.9
167.9
81.53
155.9
75.53

167.5
37M.9
173.9

111.5
95.93

53.93
164.3
143.9
137.9

2123

155.9

75.53

167.9

167.9
95.93
95.93
58.73

156
179.9
31.53
161.9
75.53

191.5
371.9
185.9

1115
95.93

§3.93
164.3
143.9
137.9

2123

1585.9
75.53

171.5

171.5
95.93
95.93
58.73
155.9
179.9
89.93
161.9
81.53

1915
371.9
185.9

131.9
99.53

§3.93
164.3
176.3
137.9

2123
39

8 88

155.9
75.53

171.5

171.5
95.93
95.93
58.73
155.9
179.9
89.93
161.9
81.53

191.5
371.9
185.9

131.9
99.53

53.93
164.3
176.3
137.9

2123

155.9
75.53

171.5

174.5
95.93
95.93
58.73
1585.9
179.9
89.93
161.9
81.53

191.5
371.9
185.9

135.9
99.53

53.93
164.3
176.3
137.9

2123
39

39

33

83.93

155.93
75.53

171.53

171.53
95.93
95.93
58.73

155.93

179.93
89.93

161.93
81.53

191.53
371.93
185.93

135.93
99.53

§3.93
164.33
176.33
137.93

212.33
39

39
33

83.93

155.9
75.53

171.5

171.5
95.93
95.93
58.73
155.9
179.9
89.93
161.9
81.53

191.5
3711.9

185.9

135.9
99.53

53.93
164.3
176.3
137.9

2123
43

I

83.93

185.9
75.53

171.5

171.5
95.93
96.93
58.73
155.9
179.9
89.93
161.9
81.53

191.5
371.9

185.9

135.9
99.53

53.93
164.3
176.3
137.9

2123

83.93

155.9
75.53

1715

171.5
95.93
95.93
58.73
185.9
179.9
89.93
161.9
81.53

191.5
371.9
185.9

135.9
99.53

§3.93
164.3
176.3
137.9

212.3

83.93

185.9
75.53

171.5

171.5
95.93
95.83
58.73
155.9
179.9
89.93
161.9
81.53

191.5
371.9

185.9

135.9
99.53

53.93
164.3
176.3
137.9

2123
43

36
38

83.93

155.9
75.53

171.5°

171.5
95.93
95.93
58.73
155.9
179.9
89.93
161.9
81.53

191.5
371.9

185.9
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59.93
119.9
83.93
77.97

77.97

86.97
102

98.33

81.53
107.9
132.9

161.9
98.33

98.33

118.7
67.13
85.13
67.13
67.13

67.13
79.13
122.3
178.7
122.3

178.7

59.93
119.9
83.93
77.97

77.97

86.97
102

98.33

31.53
107.9
182.9

161.9
98.33

98.33

118.7
67.13
85.13
67.13
67.13

67.13
79.13
122.3
178.7
122.3
178.7

59.93
118.9
83.93
77.97

77.97

88.97
102

107.9

81.53
113.9
193.3

167.9
107.9

98.33

118.7
67.13
85.13
67.13
67.13

67.13
85.13
1271
178.7
1223
178.7

59.93
119.9
83.93
77.97

77.97

88.97
102

107.9

81.53
113.9
193.3

167.9
107.9

98.33

118.7
67.13
85.13
67.13
67.13

67.13
85.13
1271
178.7
122.3
178.7

59.93
119.9
83.93
77.97

77.97

86.97
102

107.9

81.53
113.9
193.3

1687.9
107.9

98.33

118.7
67.13
85.13
67.13
67.13

87.13
85.13
127.1
178.7
122.3
178.7

59.93
119.93
83.93
77.97

77.97

86.97
101.97

107.93

81.53
113.93
193.25

167.93
107.93

98.33

118.73
67.13
85.13
67.13
67.13

67.13
85.13
127.13
178.73
122.33
178.73

59.93
119.9
83.93
77.97

77.97

86.97
102

107.9

81.53
113.9
193.3

167.9
107.9

98.33

118.7
67.13
85.13
67.13
67.13

67.13
85.13
1271
178.7
122.3
178.7

59.93
119.9
83.93
77.97

77.97

86.97
102

107.9

81.53
113.9
193.3

167.9
107.9

98.33

118.7
67.13
85.13
67.13
67.13

67.13
85.13
127.1
178.7
122.3
178.7

59.93
119.9
83.93
77.97

77.97

86.97
102

107.9

81.53
113.9
193.3

167.9
107.9

98.33

118.7
67.13
85.13
67.13
67.13

67.13
85.13
127.1
178.7
122.3
178.7

59.93
119.9
83.93
77.97

77.97

86.97
102

107.9

81.53
113.9
193.3

167.9
107.9

98.33

118.7
67.13
85.13
67.13
67.13

67.13
85.13
1271
178.7
122.3
178.7

59.93
131.9
1079
77.97

77.97

86.97
102

107.9

31.53
113.9
193.3

167.9
107.9

98.33

119.9
67.13
85.13
67.13
67.13

67.13
85.13
1271
167.9
1223
167.9
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96:2

99.72
73.56
170.7
139.8
161.4
170.6
1014
1394
101.3

82.8

120
82.8
86.8

118.2
104

118.2

93.78
133.6
2154
93.78

134.4

154

1802
155.9

150
113.9

. 963

99.72
73.56
170.7
139.8
1614
170.6
101.4
139.4
101.3

82.8

120
82.8
86.3

118.2
104

1182

93.78
133.6
2154
93.78

134.4

155.9
83.9

167.9
155.9
155.9
113.9

96:4

106.2
73.56
170.7
147.6
161.4
170.6
1014
147.6
1013

120
82.8
91.8

118.2
104

118.2

93.78
1418
2154
93.78

134.4

185.9
83.9

167.9
155.9
155.9
113.9

96:5

106.2
73.56
170.7
1478
161.4
170.6
101.4
147.6
101.3

82.3
120
82.3

91.8
118.2
104

1182

93.78
141.6
2154
93.78

134.4

155.9
33.9

167.9
155.9
155.9
113.9

106.2
73.56
170.7
1476
161.4
170.6
1014
147.6
101.3

82.8

120
82.83
91.8

118.2
104

118.2

93.78
141.6
2154
93.78

1344

155.9
83.9

167.9
155.9
155.9
119.9

106.2
73.56
170.7
147.6
161.4
170.6
101.4
147.6
101.3

82.8

120
82.8
91.3

118.2
104

1182

93.78
141.6
2154
93.78

134.4

155.9
83.9

167.9
155.9
155.9
119.9

106.2
73.56
170.7
147.6
161.4
170.6
101.4
147.6
101.3

82.8

120
82.8
91.8

118.2
104

118.2

93.78
141.6
215.4
93.78

1344

155.9
83.9

167.9
155.9
155.9
119.9

106.2
73.56
170.7
147.6
161.4
170.6
109.2
147.6
101.3

828
133.8
876
93.6

127.4
104

1274

93.78
131.9
2154
93.78

145.2

155.9
174

167.9
155.9
1585.9
119.9

96:10

106.2
73.56
170.7
147.6
161.4
170.6
109.2
147.6
101.3

82.8
133.8
87.6

93.6
127.4
104

127.4

93.78
131.9
2154
93.78

1452

155.9
174

167.9
155.9
155.9
119.9

96:11

106.2
73.56
170.7
147.6
161.4
170.6
109.2
147.6
101.3

82.8
133.8
87.6

93.6
127.4
104

127.4

93.78
131.8
2154
93.78

145.2

155.9
174

167.9
155.9
155.9
119.9

96:12

106.2
73.56
170.7
147.6
161.4
170.6
109.2
147.6
101.3

32.8
133.8
87.6

93.6
127.4
104

127.4

93.78
131.9
2154
93.78

145.2

165.9
174

167.9
155.9
155.9
119.9
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66 86
83.9 839

1522 138
2094 240

101.3 1013
1522 144

2136 192
2136 192
1522 152.2

2678 267.6
236.8 236.8

1829 1829
112 112
124.3 1243
7044 7044
95.16 95.16

13086 130.6
99.72 99.72

2192 219.2

98.72 99.72
58.2 532

1829 1829
1522 1522
27.75 27.75
32 32

86
33.9
90

138
240

1013
144

192
192
152.2

2676
236.8

182.9

112
1243
70.44
95.16

130.6
99.72

219.2
99.72
582

182.9
152.2
27.75

66
83.9
90

138
240

101.3
144

192
192
152.2

267.6
236.8

182.9

112
1243
70.44
95.16

130.6
99.72

2192

99.72
58.2

182.9
152.2
27.75

32

66
102
90

138
240

101.3
144

192
192
152.2

267.6
237

201.6
112
124.3
70.44
97.4

130.3
99.72

219.2

99.72
58.2

182.9
174.6
27.75

32

66
102
90

138
240

101.3
144

192
192
152.2

267.6
237

201.6
112
124.3
70.44
97.4

130.8
99.72

219.2

98.72
§8.2

182.9
174.6
27.75

32

102
90

14
240

96
144

192
192
152.2

267.6
237

201.6
112
124.3
70.44
974

130.8
99.72

219.2
99.72
58.2

182.9
174.6
27.75

102
90

144

240

144

192
192
162.2

267.6
237

201.6
112
124.3
70.44
97.4

130.8
99.72

219.2

99.72
58.2

182.9
174.6
27.75

32

66
102
90

144
240

96
144

192
192
152.2

267.6
237

201.6
112
124.3
70.44
97.4

130.8
99.72

219.2

99.72
582

182.9
174.6
27.75

32

66
102
90

144
240

96
144

192
192
152.2

267.6
236.8

182.9
112
124.3
70.44
97.4

130.8
99.72

219.2

99.72
58.2

182.9
1746
27.75

32
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27.75
32
27.75
32
27.75
32
27.75

27.75

32
27.75
32

22.15
30
1224
2.15
30
12.96

22.15

30
1224
2.15

30
12.96
34.52
34.52
34.52
34.52

34.52
50.48
43.92

21.75

32
27.75
32
27.75
32
27.75
32

27.75

32
21.75

2215
30
12.24
22.15
30
12.96

2.15

12.24
2.15

12.96
34.52
34.52
34.52
34.52

34.52
50.48
43.92

27.75
32
27.75
32
27.75
32
27.75
32

27.75

32
27.75
32

22.15
30
1224
215
30
12.98

22.15

30
12.24
22.15

30
12.96
34.52
34.52
34.52
34.52

34.52
50.48
43.92

27.75
32
27.75
32
27.75
32
27.75
32

27.75

32
27.75
32

22.15
30
12.24
22.15
30
12.96

22.15

30
12.24
2215

12.96
34.52
34.52
34.52
34.52

34.52
50.48
43.92

21.75
32
27.75
32
27.75

271.75
32

27.75

32
27.75

22.15
30
12.24
2.15
30
12.96

22.15

30

1224
2.15

30
12.96
34.52
34.52
34.52
34.52

34.52
54.96
49.8

27.75
32
27.75
32
21.75
32
27.75
32

27.75

32
27.75
32

2215
12.24
22.15

30
12.96

2.15
30
12.24
2.15

30
12.96
34.52
34.52
34.52
34.52

34.52
54.98
49.8

27.75
32
27.75
32
27.75
32
27.75
32

27.75

32
21.75
32

2215
30
12.24
2215
30
12.86

2215

30
12.24
22.15

12.96
34.52
34.52
34.52
34.52

34.52
54.96
49.8

21.75
32
27.75
32
27.75
32
27.75
32

27.75

32
27.75
32

2215
12.24
2218

30
12.96

2.15

30
12.24
215

30
12.96
34.52
34.52
34.52
34.52

34.52
54.96
49.8

27.75
32
27.75
32
27.75
32
27.75
32

271.75

32
27.75
32

2215
30
12.24
2.15
30
12.96

22.15

30
1224
215

30
12.96
34.52
34.52
34.52
34.52

34.52
54.96
49.8

27.75
32
27.75
32
27.75
32
27.75
32

27.75

32
2775
32

22.15
30
12.24
22.15
30
12.86

215

30
12.24
2215

30
12.96
34.52
34.52
34.52
34.52

34.52
54.96
49.8

27.75
32
27.75
32
27.75
32
27.75
32

27.75

32
27.75
32

22.15
30
12.24
2215
30
12.96

22.15

30
1224
22.15

30
12.96
34.52
34.52
34.52
34.52

34.52
54.96
49.8
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Zn 19

Blanc 1.9

82.76
43.92

62.76
43.92
62.78

354
§3.52

35.4
§3.52

43.2
70.8

54.64
42
324
49.18
42
43.2
70.8
56.64

43.2

34.36
69

62.76

84.36
84.36

324

50.6
50.6

38.64
38.64
38.64

62.76

43.92

82.76
43.92
62.76

354
53.52

354
53.52

43.2
70.8

54.84
42
324
49.18
42
43.2
70.8
56.64

43.2

84.36
69

62.76

84.36
84.36
324
50.6
50.6

38.64
38.84
38.64

62.76
43.92

62.76
43.92
62.76

35.4
§3.52

35.4
53.52

43.2
70.8

54.64
42
324
49.18
42
432
70.8
56.64

43.2

84.36
89

62.76

84.36
84.36
324

50.6
50.6
38.64
38.64

38.64

62.78
43.92

62.76
43.92
82.76

354
§3.52

354
53.52

43.2
70.8

54.64
42
324
49.18
42
43.2
70.8
56.64

43.2

84.36
69

62.76

84.36
84.36
324
50.6
50.6

38.64
38.64
38.84

54
48.8

49.8

39
49.8
39
49.8

47.9
70.8

63.4
39.55
39.55
49.18

50.3

479

70.3

63.4

47.9

84.36
83.4

62.76

84.36
84.36
324
50.6
50.6

38.64
38.64
38.64

54
49.8

49.8

39
49.8
39
49.8

47.9
70.8

63.4
39.55
39.55
49.18

50.3

47.9

70.8

63.4

47.9

84.36
63.4

62.76

84.36
84.36
324
50.8
50.8

38.64
38.64
38.64

54

49.8

49.8

39
49.8
39
49.8

47.9
70.8

63.4
39.585
39.55
49.18

50.3

47.9

70.3

63.4

47.9

84.36
63.4

62.76

84.36
84.36
324
50.6
48.96

38.64
38.84
38.64

54
49.8

54
49.3

39
49.8
39
49.8

47.9
70.8

63.4
39.55
39.55
49.18

50.3

47.9

70.8

63.4

479

84.36
63.4

62.76

84.36
84.36
324
50.6
438.96

38.64
38.64
38.64

54
49.8

49.8

39
49.8
39
49.8

47.9
70.8

63.4
39.55
39.55
49.18

50.3

47.9

70.3

63.4

47.9

84.36
63.4

82.76

84.36
84.36
324
50.6
43.96

38.64
38.64
38.64

54
49.8

54
49.8

39
498
39
48.8

47.9
70.8

63.4
39.55
39.55
49.18

§0.3

47.9

70.8

63.4

47.9

84.36
63.4

62.76

84.36
84.36
324
50.6
48.96

38.64
38.64
38.64

54
49.8

54
49.8
54
39
49.8
39
49.8

47.9
70.8

63.4
39.55
39.55
49.18

50.3

47.9

70.8

63.4

47.9

84.36
63.4

62.76

84.36
84.36
32.4
50.6
48.96

38.64
38.64
38.64
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1

meriot 7S0mi

i

dry creek
meritage 3

fume bianc

¥

dry aeek
solell 375mi

dry creek
outate mevict

north coast

A

vafley cab
v 1.8

304.8
2048
204.6

133.7

133.7
149
76.2
2078

118.2
124.3
5712
142.8

68.8

93.6
53.52
182.9
152.4
83.76
135.1

189.6
182.9

139.4
150

204.8

78.96
66.6

78.96

66.6

304.8

204.6
204.6
104.9

104.9
149
76.2
207.6

118.2
124.3
5712
142.8

63.8

93.8
53.52
182.9
152.4
83.76
135.1

189.6
182.9

138.4
150

204.6

78.98
88.6

78.96

96.6

304.8

204.8

204.8

104.9

104.9
149
76.2
207.6

127.8
1243
5712
158.4

73.8
103.2
§3.52
182.9
152.4
83.78
135.1

189.6
195.6

1404
150

204.6

738.96
66.6

78.98

96.6

304.8
2048
204.6

104.9

104.9
149
76.2
2076

127.8
124.3
57.12
158.4

73.8
103.2
§3.52
182.9
152.4
83.76
135.1

189.6
1956

140.4
150

204.6

78.98
66.8

78.96

96.6

304.8
204.6
204.6

104.9

115.2
149
76.2
207.6

127.8
124.3
5712
158.4

73.8
103.2
63.52
182.9
1524
83.76
135.1

189.6
195.8

140.4
150

204.6

78.98
66.8

78.96

96.6

304.8

204.6

204.6

104.9

115.4
162
76.2
207.6

127.8
124.3
5712
158.4

73.8
103.2
53.52
182.9

162
83.76
1434

189.8
195.6

140.4
150

204.6
78.96

66.8
78.96

9.6

304.8
2046
204.6

104.9

115.4
162
76.2
207.6

127.8
124.3
57.12
158.4

73.8
103.2
§3.52
182.9

162
83.76
1434

189.6
195.6

140.4
150

204.6

78.96
66.8

78.96

96.6

304.8
204.6
20486

104.9

115.4
162
76.2
226.2

127.8
124.3
57.12
158.4

73.8
103.2
§3.52
207.6

162
83.76
143.4

189.6
195.6

140.4
150

204.6

73.96
66.6

78.96

98.6

304.8

204.6

204.6

104.9

115.4
162
76.2
226.2

127.8
124.3
57.12
153.4

73.8
1032
§3.52
207.6

162
83.76
143.4

189.6
195.6

140.4
150

204.6

78.96
66.6

78.96

96.6

304.8
204.6
204.6

104.9

124.8
162
76.2
226.2

127.8
124.3
57.12
158.4

73.8
103.2
§3.52
207.6

162
83.76
143.4

189.6
195.6

140.4
150

204.6

78.96
86.6

78.96

96.6

304.8

2046
2046
104.9

124.8
162
88.8
226.2

127.8
124.3
57.12
158.4

73.8
103.2
53.52
207.6

162
83.76
143.4

189.6
185.6

1404
150

204.6

78.96
66.6

78.96

96.6
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51.98

62.76
62.76
81

78.96

82.78
78.9

96.6

115.7
1614
2634
87.36
124.4
152.2
124.8

95.9

95.9
119.9
107.9

107.9
41.96

89.88
89.83
'98.4

98.4

169

204.6
98.4
104.4
102
162

'51.96

62.76
82.76
87.8

78.96

62.76
78.9

96.8

1158.7
161.4
263.4
87.36
124.4
1522
124.8

95.9

95.9
119.9
107.9

107.9
41.96

89.83
39.83
98.4
98.4

169

204.6
98.4
104.4
102
162

51.96

62.76
82.76
87.6

78.96

62.76
78.9

96.6

115.7
161.4
263.4
87.36
124.4
1522
124.8

95.9

95.9
119.9
107.9

107.9
41.96

89.88
89.88
98.4
98.4

169

204.8
98.4
104.4
102
162

51.96

82.76
62.76
87.8

78.96
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355 355 355 355 355 355 355 355 355 378 378
158.3 158.3 158.3 158.3 158.3 158.3 158.3 1584 158.4 158.4 158.4
966 966 966 966 0966 966 966 966 966 966 966
158.3 158.3 158.3 158.3 158.4 1584 158.4 158.4 158.4 158.4 158.4
2478 2476 2476 2476 2279 2279 2279 2279 2279 2279 2279
213.7 213.7 213.7 213.7 213.7 213.7 213.7 213.7 213.7 2142 214.2
142.3 142.8 1428 142.8 1428 1428 1428 142.8 1428 142.8 1428
2352 2362 235.2 2352 2279 2279 227.9 2279 2279 227.8 2279
133.8 133.8 133.8 133.8 133.8 133.8 133.8 133.8 133.8 133.8 133.8
1706 170.8 1706 170.6 170.6 170.6 1706 170.6 170.6 170.6 170.6
119.9 1199 1199 1199 1189 1199 1199 1199 119.9 1199 119.9
1222 1222 122 122 1222 1222 1222 1222 1222 1222 1222
858 858 858 858 996 858 858 858 858 858 8538
858 858 858 858 954 858 858 858 858 858 8538
858 858 858 858 858 858 858 3858 858 858 858
3858 858 858 858 954 858 858 858 858 858 8538
858 8583 3858 858 3858 858 858 858 858 858 8538
868 858 8583 858 996 858 858 858 858 858 3538
858 858 858 858 858 858 858 858 858 858 858
68.88 68.83 ©68.88 68.88 79.3 68.38 68.88 68.88 68.88 68.88 68.88
68.88 68.88 68.88 68.838 79.8 68.83 68.38 68.88 68.88 68.38 68.83
47.34 4734 47.34 47.34 489 47.34 4734 4734 4734 4734 4734
4734 4734 AT734 4734 489 4734 4734 47.34 4734 4734 4734
68.33 ©68.83 68.88 6838 798 68.88 63.88 ©68.88 68.38 68.88 68.88
858 858 858 858 798 858 858 3858 858 858 8538
68.33 63.88 68.83 63.88 69 68.88 68.88 68.88 68.88 68.83 68.88

45 45 45 45 468 468 458 468 468 468 463

45 45 45 45 488 468 468 468 468 4068 46.8
36.37 3537 35.37 3537 35.37 3537 35.37 3537 35.37 3537 35.37
29.96 29.96 29.96 290.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96
36.57 35.57 3557 3557 3557 3557 3557 35.57 35.57 35.57 35.57
29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96
38.33 38.33 38.33 38.33 38.33 38.33 38.33 38.33 38.33 38.33 38.33
36.37 35.37 35.37 3637 3537 35.37 3537 35.37 35.37 35.37 35.37
2996 29.96 20.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96
35.37 36.37 3537 365.37 3537 3637 35.37 35.37 35.37 35.37 35.37
29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96
35.37 35.37 35.37 35.37 3537 35.37 35.37 3537 35.37 35.37 35.37
29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.98 29.96 29.96
38.33 38.33 38.33 3833 38.33 38.33 38.33 38.33 38.33 38.33 38.33
29.96 29.96 20.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96
35.37 35.37 35.37 35.37 35.37 35.37 35.37 35.37 35.37 3637 35.37
29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96
35.37 3537 35.37 35.37 35.37 3537 3537 3537 35.37 3537 35.37
20.96 29.96 29.98 29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96
35.37 36.37 35.37 35.37 3537 3537 3537 35.37 35.37 3537 35.37
29.96 20.96 2996 29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96
2096 20.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96 29.96
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174
170.8
1319
155.9
180
173.9
170.6
149.9
479.9
323.9
149.9
80.2

78.12
64.32
142.8
96.9
170.5
182.7
1104
84.42
146.5
85.8
146.5
85.8
115.8
137.9
1919
216
216
162
88.2
144
120
162.1
1139
125.9
131.9
131.9
174
170.6
131.9
155.9
180
173.9
170.6
149.9
479.9
323.9
149.9
80.2

78.12
64.32
142.8
96.9
189.8
152.7
1104
84.42
146.5
85.8
146.5
85.8
115.8
137.9
191.9
216
216
162
88.2
144
120
162.1
113.9
125.9
131.9
131.9
174
144
131.9
155.9
180
173.9
170.6
149.9
479.9
323.9
149.9
80.2

78.12
64.32
142.8
96.9
189.6
1m
110.4
84.42
1542
88.8
154.2
88.8
115.8
137.9
191.9
216
216
162
88.2
144
120
162.1
113.9
125.9
131.9
1319
174
144
131.9
155.9
180
173.9
170.8
149.9
479.9
323.9
149.9
802

78.12
64.32
142.8
96.9
189.6
171
1104
84.42
154.2
88.8
154.2
88.8
115.8
137.9
191.9
216
216
162
88.2
144
120
162.1
113.9
125.9
131.9
174
174
144
1319
155.9
180
173.9
170.6
149.9
479.9
323.9
149.9
80.2

78.12
64.32
142.8
96.9
189.6
17
1104
84.42
154.2
88.8
1542
88.8
121.8
137.9
191.9
216
216
162
88.2
144
120
162.1
113.9
125.9
131.9
174
174
144
131.9
155.9
180
173.9
170.6
149.9
479.9
323.9
149.9
80.2

78.12
64.32
142.8
96.9
189.6
171
1104
84.42
154.2
88.8
154.2
88.8
121.8
137.9
191.9
216
216
162
88.2
144
120
162.1
113.9
125.9
131.9
174

174

144
131.9
155.9

180
173.9
170.6
149.9
479.9
323.9
149.9

80.2

78.12
64.32
142.8
96.9
189.6
171
110.4
84.42
154.2
388
154.2
88.8
121.8
149.9
204
216
216
162
88.2
144
120
162.1
113.9
125.9
131.9
174
174
144
131.9
185.9
180
173.9
170.6
149.9
479.9
323.9
149.9
82.75

78.12
64.32
142.8
86.9
189.6
171
110.4
84.42
154.2
88.8
154.2
88.8
121.8
149.9
204
216
216
162
88.2
144
120
162.1
113.9
125.9
131.9
174
174
144
131.9
155.9
180
173.9
170.6
149.9
479.9
323.9
149.9
82.75
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63.12
2014
2352
70.65
43.2
183.4
105.6
75.72
204.6
124.2
178.2
90.24
196.8
103.8
120

5328

5124

142
170.5

2815
1674

83.8
124.2
2448
216.8
170.6
152.2

63.12
2014
2352
70.65
43.2
188.4
105.8
75.72
204.8
1242
176.2
9024
196.8
103.8
120
540
532.6
5124
142
170.5
324
281.5
167.4
93.6
124.2
2448
216.3
170.8
1522

63.12
201.4
2352
76.8
43.2
188.4
105.6
75.72
204.8
124.2
176.2
90.24
196.3
103.8
120
540
§32.6
5124
142
170.5
324
281.5
167.4
93.8
124.2
2448
216.8
170.8
1522

63.12
201.4
235.2
76.8
432
188.4
105.8
75.72
204.6
1242
176.2
90.24
196.8
103.8
120
540
532.6
512.4
142
170.5
324
281.5
167.4
93.6
1242
2446
218.3
170.8
1522

63.12
2014
235.2
76.8
43.2
188.4
105.68
75.72
204.6
124.2
176.2
90.24
196.8
103.8
120

5326
5124
142
170.5
324
281.5
167.4
93.6
124.2
2448

218.8

77.95
1524

63.12
201.4
235.2
76.8
432
183.4
105.8
75.72
204.6
124.2
176.2
90.24
201.6
103.8
120
540
§32.6
5124
142
170.5
324
281.5
167.4
93.6
124.2
2448
216.8
77.95
152.4

63.12
201.4
2352
76.8
432
188.4
105.6
75.72
204.6
124.2
176.2
90.24
201.6
103.8
120
540
§32.6
5124
142
170.5
324
281.5
167.4
93.6
124.2
2446
216.83
77.95
152.4

63.12
201.4
235.2
76.8
43.2
188.4
105.6
75.72
204.6
124.2
176.2
90.24
2016
103.8
120
540
532.6
5124
142
170.5
324
281.5
167.4
93.6
1242
244.6
95.95
77.95
152.4

63.12
201.4
2352
76.8
43.2
188.4
105.6
75.72
204.6
124.2
176.2
90.24
201.6
103.8
120
540
532.6
5124
142
170.5
324
281.5
167.4
93.8
124.2
2448
95.95
77.95
1524

63.12
201.4
235.2
76.8
43.2
188.4
105.6
75.72
204.6
124.2
176.2
90.24
201.6
103.8
120
479.9
5326
5124
142
170.5
324
2815
167.4
93.6
124.2
2446
95.95
77.95
1524

63.12
201.4
2352
76.8
43.2
188.4
105.6
75.72
204.6
124.2
176.2
90.24
201.6
103.8
120
479.9
532.6
512.4
142
170.5
324
281.5
167.4
93.6
124.2
2446
95.95
77.95
152.4
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189.8

1242

54.86
115.2

93.8
96.72
78.24
96.72
72.96
72.96
81.24

73.8
96.72

97.2

97.2
189.6
198.6
2172
2172
62.04
62.04
96.36
62.04
62.04
62.25

109.8
180.4
109.3

109.3

98.72
69.9
127.4
123

102.8

180
90.48
73.54
105.8
105.8
73.58
130.8
1478
73.68

124.2

54.8

54.6
115.2

93.6
98.72
78.24
96.72
72.96
72.96
81.24

73.8
96.72

97.2

97.2
189.8
198.6
2172
2172
62.04
62.04
96.36
62.04
62.04
62.25

109.8
180.4
109.3

100.8

96.72
69.9
127.4
123

189.8
102.8

180
90.46
73.54
105.8
105.8
73.56
130.8
163.2
73.68

124.2
54.6
54.6

1162
93.6

96.72

78.24

96.72

72.96

72.96

81.24
73.8

96.72
97.2
97.2

189.6

198.6

2172

2172

62.04

62.04

86.36

62.04

62.04

62.25

109.8
1804
109.8

109.8

96.72
69.9
127.4
123

189.8
102.3

180
90.46
73.54
105.8
105.8
73.56
134.9
163.2
73.68

124.2
54.6
54.6

115.2
93.8

96.72

78.24

96.72

72.96

72.96

81.24
73.8

96.72
97.2
972

189.6

198.6

2172

217.2

62.04

62.04

96.36

62.04

62.04

62.25

108.8
180.4
109.8

109.8

96.72
69.9
127.4
123

189.8
102.8

180
90.48
73.54
105.8
105.8
73.56
134.9
163.2
73.68

124.2

54.8
1152

93.8
98.72
78.24
96.72
72.98
72.96
81.24

79.9
86.72

97.2

97.2
189.6
198.6
217.2
2172
62.04
62.04
96.36
62.04
62.04
62.25

62.04
180.4
119.9

80.9
1119

96.72
69.9
1274
123

189.8
1113

180
90.46
73.54
105.8
105.8
73.56
134.9
163.2
73.68

124.2
54.6
54.6

115.2
93.6

96.72

78.24

98.72

72.96

72.98

81.24
79.9

86.72
97.2
97.2

189.6

198.6

2172

2172

62.04

62.04

96.36

62.04

62.04

62.25

62.04
180.4
119.9

80.9
111.9

96.72
69.9
127.4
123

189.8
111.3

180
90.46
73.54
105.8
105.8
73.56
134.9
163.2
73.68

124.2
54.6
54.6

115.2
93.6

96.72

78.24

96.72

72.96

72.96

81.24
79.9

96.72
97.2
97.2

189.6

198.6

217.2

217.2

62.04

62.04

96.36

62.04

62.04

62.25

66

62.04

180.4

119.9
80.9

111.9

96.72
69.9
127.4
123

189.8
1113

180
90.46
73.54
105.8
105.8
73.56
134.9
163.2
73.68

124.2
54.6
54.6

115.2
97.2

96.72

78.24

96.72

72.96

72.96
87.6
79.9

96.72

106.2

106.2

189.6

198.6

217.2

2172

62.04

62.04

96.36

62.04

62.04

62.25

66

62.04

180.4

119.9
80.9

111.9

96.72
69.9
127.4
123

189.8
1113

180
90.46
73.54
105.8
105.8
73.56
134.9
1632
73.68

124.2
54.6
54.6

115.2
97.2

96.72

78.24

96.72

72.96

72.96
87.6
79.9

96.72

106.2

106.2

189.6

198.6

217.2

217.2

62.04

62.04

96.36

62.04

62.04

62.25

62.04
1804
119.9

80.9
111.9

96.72
69.9
127.4
123

189.8
1113

180
90.46
73.54
105.8
105.8
73.56
134.9
163.2
73.68

124.2
54.6
54.6

115.2
87.2

96.72

78.24

96.72

72.96

72.96
87.6
79.9

96.72

106.2

106.2

198.6

198.6

226.2

226.2

62.04

62.04

96.36

62.04

62.04

62.25

66

62.04

1804

119.9
80.9

111.9

€6

96.72
69.9

127.4

123

189.8
1113

195
90.46
73.54
105.8
105.8
73.56
134.9
163.2
73.68

124.2
54.6
54.6

115.2
97.2

96.72

78.24

96.72

72.96

72.96
87.6
79.9

96.72

106.2

106.2

198.6

198.6

226.2

226.2

62.04

62.04

96.36

62.04

62.04

62.25

66

62.04

180.4

119.9
80.9

111.9

€6

96.72
69.9

127.4

123

189.8
111.3

195
90.46
73.54
105.8
105.8
73.56
134.9
163.2
73.68

263



i

HH
i

e

LL

1

Hil

§§
sl

&

33

O
R

?

H
]

I

Lyt

]
f

i
i

it

i
i

APy

105.9 .
52.56
171
225.6
189
110.9
110.9
119.9
291
30.24
30.24
30.24
30.24

115.2
52.56
171
225.6
198.6
119.9
110.9
119.9
291
30.24
30.24
30.24
30.24
258
30

25
348
25.8
19.2
30
36.5
50

40
124.3
78.12

64.3
166
155.2
90.48
124.3
1254
91.5
149.8
149.3
118.2
111
111
111
105.3
105.3
149.8
1254
105.3

2124
218.3

115.2
52.56
171
2256
198.6
119.9
110.9
118.9
291
30.24
30.24
30.24
30.24
25.8
30

25
34.8
25.8
19.2
30
36.5
50

50

124.3
78.12
€4.3
166
1562
90.48
124.3
1254
91.5
149.8
149.8
1182
1M1
111
111
105.3
105.3
149.8
1254
105.3
235.2
2124
216.8

115.2
52.56
171
225.6
198.6
119.9
110.9
119.9
291
30.24
30.24
30.24
30.24
25.8
30

34.8
25.8
182
30
36.5
50

124.3
78.12
64.3
168
155.2
90.43
124.3
1254
91.5
149.8
149.8
118.2
111
111
111
105.3
105.3
149.8
125.4
105.3

2124
216.8

115.2
52.56
171
225.8
198.6
119.9
110.9
119.9
291
30.24
30.24
30.24
30.24
25.8
30

25
34.8
25.8
19.2
30
36.5

40

124.3
78.12
64.3
166
155.2
90.48
124.3
125.4
91.5
149.8
149.8
1274
1274
127.4
127.4
105.3
105.3
149.8
1254
105.3
235.2
2124
235.8

116.2
52.56
171
225.6
198.6
119.9
110.9
119.9
291
30.24
30.24
30.24
30.24
25.8
30

25
34.8
25.8
19.2
30
36.5
50

50

124.3
78.12
64.3
168
1585.2
115.2
124.3
125.4
91.5
149.8
149.8
1274
127.4
127.4
127.4
105.3
105.3
149.8
125.4
105.3
2352
2124
236.8

115.2
52.56
171
225.6
198.6
119.9
110.9
119.9
291
30.24
30.24
30.24
30.24
25.8
30

34.8
25.8
19.2
30
36.5
50

50

40

40
124.3
78.12
64.3
166
155.2
118.2
124.3
125.4
91.5
149.8
149.8
1274
127.4
1274
127.4
105.3
105.3
149.8
125.4
105.3
235.2
2124
235.8

116.2
52.56
171
225.6
198.6
119.9
110.9
119.9
291
30.24
30.24
30.24
30.24
25.8
30

25
34.8
25.8
19.2
30
36.5
50

50

40

40
124.3
78.12
64.3
166
1585.2
115.2
124.3
125.4
91.5
149.8
149.8
127.4
1274
127.4
127.4
1053
105.3
149.8
125.4
105.3
235.2
2124
2358

115.2
52.56
171
225.6
198.6
119.9
110.9
119.9
291
30.24
30.24
30.24
30.24
25.8
30

25
34.83
25.8
19.2
30
36.5
50

50

40

40
124.3
78.12
64.3
166
1§85.2
115.2
124.3
125.4
91.5
149.8
149.8
127.4
127.4
127.4
127.4
105.3
105.3
149.8
125.4
105.3
2352
2124
235.8

115.2
52.56
171
2256
198.6
119.9
110.9
119.9
291
30.24
30.24
30.24
30.24
25.8
30

25
34.8
25.8
19.2
30
36.5
50

50

40

40
124.3
64.3
64.3
166
15858.2
118.2
124.3
1254
91.5
149.8
149.8
127.4
127.4
127.4
127.4
105.3
105.3
171.6
1254
105.3
235.2
226.2
235.8

115.2
52.56
171
225.6
198.6
119.9
110.9
119.9
291
30.24
30.24
30.24
30.24
258
30

25
34.8
25.8
19.2
30
36.5
50

50

40

40
124.3
87.6
64.3
166
165.2
115.2
124.3
125.4
91.5
149.8
149.8
127.4
127.4
127.4
127.4
105.3
105.3
171.6
125.4
108.3
235.2
226.2
235.8
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96:9 96:10 96:11 96:12

88 8 8 8 8 8 8 8 88 83 88
66 66 66 66 66 66 66 66 66 66 66
49 49 A9 49 49 49 49 49 49 49 49
54 54 54 54 54 49 49 49 49 49 49
88 8 8 88 8 8 8 88 83 83 88

115 115 115 115 115 15 115 115 115 115 115

89 89 89 39 39 89 89 89 89 89 39
115 115 115 115 115 115 115 115 11§ 115 115

42 42 42 42 42 42 42 42 42 42 42
42 42 42 42 42 42 42 42 42 42 42

224 224 224 224 224 224 224 224 224 224 224
285 285 285 285 285 285 285 285 299 299 299

2716 276 278 276 310 310 310 310 310 310 310
360 390 390 380 390 300 390 390 390 390 390
131 131 131 131 131 131 131 131 131 131 131

205 295 205 295 295 205 205 205 295 295 295
185 155 155 155 155 165 155 155 185 1585 155

99 99 1256 125 125 165 155 185 1586 155 125

78 78 78 78 78 78 78 7% 78 78 78

BwedmCe g5 g5 85 8 85 85 8 8 8 8 85
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far nionte cab

far ninete cab
sawv 375mi
far niente doice

ranch
cab sawv 1.5

gaariand ranch
cab sauv 750mi

gadend rench
chardonney 1.5
gartand ranch

gariand ranch
meriot 1.5
garand ranch
moriot 750mé
ranch
sauv blanc 1.5

gerland canch

ranch
'while zin 1.9

175

140
300

163
420
192

60
53

43

&8 &

153
198

240
210

710
95
81

70
114

210

175
140
300

188
485
215
208

53

60
53

60
53
85
49

53
49
53

153
198

240
210

710
95
81
70

114

93

210

175
140
320

163
465
215
208

53

60
53
60
53
49

53
49
53

162
198

240
210

710
95
81

70
114

210

175
140
320

168
465
215
208

53

53

60
53
65
49

49
53

162
198

240
210

710
95
81
70

114
93

210

175
140
320

168
465
215
208

83

60
53

53
65
49

49
53

162
198

240
210

710
95
31
70

114
93

210

196
140
320

168
465
215
208

63

63
65
49

53
49
53

162
198

240
210

710
95
81
70

114
93

210

196
140
320

168
465
215
208

56

63

63
65
49

53
49
53

162
188

240
210

710
95
81
70

114
93

210

196
140
320

168
465
215
208

63

63

65
49

49
53

162
198

240
210

710
95
81
70

114
93

210

196
140
320

168
465
215
208

56

63

63
65
49

53
49
53

162
198

240
210

710
95
81
70

114
93

210

186
140
339

177
465
215
208

56

63
56
63
65
49

53
49
53

162
198

249
219

710
95
81
70

114
93

210

175
140
339

177
465
215
208

56

63

63
74
49

53
49
53

162
198

249
219

710
95
75
78

125

167

174
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Ty % 153 153 170 170 170 170 170 170 170 170 172

e 180 180 194 194 194 194 194 194 194 194 194
rnboePnt 489 189 189 189 189 189 189 189 189 189 189
mvscsbsw 510 210 200.95 210 210 209.95 200.95 210 210 210 210
Whoatev 240 210 210 210 210 210 210 210 210 210 210

jarvis
YR 147 147 147 147 147 147 147 147 147 147 147
cherdonnay

2 167.9 187.9 167.88 167.9 167.9 167.83 167.88 167.9 168 168 167.9
soen 168 168 168 168 168 168 168 168 168 168 168

o 75 75 75 75 75 75 75 75 75 75 715
Sectbsw 75 75 75 75 75 75 75 75 75 75 715
— 75 75 75 75 75 75 75 75 75 75 715

Kandalt

JconCa® 490 130 130 130 130 130 130 130 130 130 130
Kyobsww 440 140 140 140 140 140 140 140 140 145 145.1
K-J Cab Sauv

i 74 74 T4 74 74 74 74 74 T4 85 85
KJ Cab Seuv
o 316 288 288 288 335 335 335 335 335 324 323.5

e oty 431 131 131 131 131 131 140 131 131 120 119.9
KOwdnty 59 69 69 69 69 69 69 69 69 74 T4
KiChemomnsy 440 150 150 150 150 150 150 150 150 145 145.1

i g 22 222 222 222 222 222 222 222 222 204 203.9
RedMEte) 570 252 252 252 252 252 252 252 252 240 239.8

e 156 134 134 134 134 185 185 252 252 204 203.9
94 95.75 9575 9575 9575 95.75 95.75 95.8 91.1 91.08
94 9575 9575 95.75 9575 95.75 9575 95.8 91.1 91.08
ey 278 278 335 335 335 335 335 335 335 324 323.9
KawdaVR 140 140 140 140 140 140 155 155 150 145 145.1

Pt 431 131 131 131 140 140 140 140 140 145 1451
so 288 2388 283 283 283 283 288 288 288 240 239.9

et 131 131 131 131 131 141 145 145 131 145 145.1

&
g
!
& 8

oot 210 210 210 210 210 210 210 210 210 210 210
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it 142 142 142 142 142 142 142 142 142 142 142
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Kunde res cab
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186
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135
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104
144
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201
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115

115
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128

185
115

135

185
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159
135

52
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110
144
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126

185
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115
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115
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162
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159
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115
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11§
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185
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74

115
115
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52
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93
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78
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115
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52
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246
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110
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93
201
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78

74
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52
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201

176

78
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116
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159
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93
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198
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108
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108

106
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106
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187
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142
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108
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106
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144
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122 122 12
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49 49 49
5 56 59
25 25 30
49 49 49
5 56 56
25 25 30
46 46 46
56 56 56
49 49 49
5 56 59
46 46 46
48 46 46
56 56 56
48 48 46
55 58 56
25 25 30
46 46 46
56 58 56
56 56 55
80 80 80
114 114 114
144 144 144
144 144 144
144 144 144
122 122 138
130 130 139
183 183 183
198 198 198
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49
59
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49
56
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46
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114
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fox hollow cab

93

93
72

114

98
102

102
102
70

70

70
30.99
30.99
30.99
33.99
30.99
33.99
30.99

-33.99

30.99
33.99
36.99

33.99
36.99
30.99
33.99
30.99
33.99
34.99
37.99

104

83

114

98

98

98
102

102
102
70

70

70
33.3
33.99
333
33.99
33.3
33.99
333
33.99
333
33.99
36.99
333
33.99
36.99
33.3
33.99
33.3
33.99
34.99
43.5

104

98
83

114

98
102

102
102
70

70
33.3
33.99
333
33.99
333
33.99
333
33.99
333
33.99
36.99
333
33.99
38.99
33.3
33.99
333
33.99
34.99
43.5

104

98
83

114

98

98
102

102
102
70

70

70
33.3
33.99
333
33.99
33.3
33.99
33.3
33.99
33.3
33.99
36.99
333
33.99
36.99
33.3
33.99
333
33.99
34.99
43.5

104

98

114
98

98

98
102

102
102
70

70

70
3.3
33.99
33.3
33.99
33.3
33.99
333
33.99
33.3
33.99
36.99
33.3
33.99
36.99
333
33.99
333
33.99
34.99
43.5

104

98
83

114
98

98

98
102

102
102

70

70
333
33.99
33.3
33.99
33.3
33.99
333
33.99
333
33.99
38.99
33.3
33.99
36.99
333
33.99
33.3
33.99
34.99
43.5

104

98
83

99
938

98

102

102
102
70

70

70
333
33.99
33.3
33.99
33.3
33.99
33.3
33.99
33.3
33.99
36.99
33.3
33.99
36.99
33.3
33.99
33.3
33.99
34.99
435

104

98
33

98

98
102

102
102
70

70
70
333
33.99
333
33.99
333
33.99
333
33.99
333
33.99
36.99
333
33.99
36.99
333
33.99
33.3
33.99
34.99
43.5

104
93

98

98
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102
102
70

70
70
33.3
333
33.3
33.3

33.3

37
33.3

37

333

33.3
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104
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102
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33.3
34
333
34
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34
33.3
34
33.3
34
37
33.3
34
37
33.3
34
33.3
34
35
43.5
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102
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333
33.99
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36.99
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33.99
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33.99
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34.99
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‘wine french
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wine goiden St
wine blush S
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53.75
41.25
41.25

4125
4125
41.25

41.25
41.25
41.25

375
375
37.5

3125

37.5
36.5
3125

375

35.5
31.25
375
375

2725
2925

§3.75
4125
4125

41.25
41.25
41.25

41.25
41.25
41.25

37.5
37.5
375

31.25

375
35.5
3125

375
35.5
31.25
375
37.5

27125
2025

49
39
39

41.25
41.25
41.25

41.25
4125
41.25

34.49
34.49
34.49

31.25

375
355
31.25

375
35.5
31.25
37.5
375

27.25
2925

49
38
39

41.25
41.25
41.25

41.25
41.25
4125

34.49
34.49
34.49

31.25

37.5
35.5
31.25

375
35.5
31.25
37.5
375

27.25
29.25

49
39
39

41.25
41.25
41.25

41.25
4125
41.25

34.49
34.49
34.49

31.25

37.5
35.5
31.25

37.5
36.5
31.25
37.5
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2725
29.25

49
39
39

4125
4125
41.25

4125
41.25
4125

34.49
34.49
34.49

3125

375
35.5
31.25

375
35.5
31.25
37.5
375

2125
29.25

49
39
39

39
39
39

39
39
39

34.49
34.49
34.49

3125

375
35.5
31.25

37.5
35.5
31.25
37.5
375

27.25
29.25

49
39
39

39
39
39

39
39
39

34.49
34.49
34.49

3125

375
35.5
31.25

375
35.5
3125
375
375

27.25
29.25

49
39
39

39
39
39

39
39
39

345
345
34.5

313

37.5
35.5
31.3

375
355
31.3
375
37.5

273
29.3

49
39
39

39
39
3¢

39
39
39

34.5
34.5
34.5

313

37.5
35.5
31.3

37.5
35.5
313
37.5
375

273
29.3

49

39
39

39
39
39

39
39
39

34.49
34.49
34.49

31.25

375
35.5
31.25

375
35.5
31.25
375
37.5

2725
2925
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2725
29.25

27.25
29.25

27.25
29.25
27.25
27.25
29.25

2725
29.25
27.25

161
114

124

100
124

192

22 3 I8

27.25
29.25

27.25
29.25

27.25
29.25
27.25
2725
29.25

27.25
29.25
2725

29.25
2
94

181

161
114

133

133

22 ¥ g8

2725

29.25

27.25
29.25

27.25
2025
27.25
27.25
29.25

27.25
29.25
2725

29.25
2
94

181

161
114

133

109
133

192

£2 3 38

2725

29.25

2725
20.25

27.25
29.25
27.25
27.25
29.25

27.25
29.25
2725

20.25
2
94

131

161
114

133

109
133

e ¥ JYgBa

27.25

29.25

27.25
29.25

27.25
29.25
2725
27.25
29.25

2725
29.25
27.25

29.25
2
94

181

161
114

133

109
133

192

22 3 I8

27.25

29.25

27.25
29.25

27.25
29.25
27.25
27.25
29.25

27.25
29.25
27.25

29.25
2
%4

181

161
114

133
109

~
(3 ]

192

22 3 38

27.25

29.25

25
27.25
29.25

27.25
20.25
27.25
2725
29.25

2725
29.25
2725
29.25

131
161

114 -

28 3 388

27.25
29.25

27.25
29.25

2725
29.25
2725
2725
29.25

27.25
29.25
2725
29.25

131
161
114

£ 3 I8

27.3

293

26
273
29.3

27.3
29.3
27.3
27.3
29.3

273
29.3
27.3

29.3
22
94

181

161
114

133

109
133
75

P2 3§ 488

27.3 27.25

29.3 29.25

% 26
27.3 27.25
29.3 29.25

X% 26
27.3 2725
29.3 29.25
27.3 27.25
27.3 27.25
29.3 29.25

273 27.25
29.3 29.25
273 2725

29.3 29.25
zZ 22
84 94

181 181
161 161

114
107

114
107

142 142

118
142
84
219
96
86

118
142
84
219
96
36

8¢ 80

79
76

79
76
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114

114

114
73
20

(=]

a3y 388 §

104
104
76

122
70.5

8 8 8

&

114

114

114
73
200

8 8

333 388

104
104

38

110

& 8 & & 8

&

114

114

114
73
200

333 388

126
126

110
99

3

114

114

114
73
200
98
98

98

2883

1

& 8 & 8

8

&

114

114

114
73
200

98
98

333 38

126
126
69

110
99

8

114

114

114
73
200
98
98

3188

RN N

126
126

110

& &8 & 8

8

&

123

114

123
85
200
98
98
98

NN

126

126
95
78

110
99

36

123

114

123
85
200
98
98

98

334

126

126
95
73

110
99

&

123

114

123
85
200
98

98

333 38

126
126

110

8 8 & 8

8

&

149 1485

123 123
114 114
123 123
8 85
200 200
98 98
98 98
108 108
108 108
8 86
38 8
8 8
69 69
126 126
126 126
95 95
78 78
110 110
9% 99
45 45
3% 36
36 36
3% 36
45 45
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119

119
199

36

119
119
199

86

127
127
229

86

127
127
229
229

88

127
127

B 8

88

127
127
189
229

127
127

199

127
127
199
229

86

127
127
199

86

127
138
210
235

36
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79.05

158.4
397
79.05
72
240
252
111.9
134.9

106.5

128.2

138.7
196.8

87.36
239

442

306.1

141.8

91.98

99.72
103.2

99.72
82.8
32.8

158.4
397
79.05
72
240
252
1119
134.9

106.5

155.4

155.4
186.8

106.2
252

442

306.1
141.8

91.98

99.72
103.2

99.72
82.8
82.8

158.4
348
82.7
72
240
252
111.9
134.9

106.5

155.4

185.4
196.8

106.2
252

441

306.1
141.8

91.98

99.72
103.2

73.56
82.8
8238

79.05 79.05 79.05

158.4
348
82.7
72
240
252
111.9
134.9

108.5

155.4

155.4
196.8

108.2
252

441

306.1
141.8

91.98

99.72
1032

73.58
82.8
828

79.05

158.4

82.7
72
240
252
111.9
134.9

106.5

1654

155.4
196.8

106.2
252

225

330
1452

91.98

100.7
103.2

143.9
711
.7

79.05

158.4
348
82.7
72
240
252
111.9
134.9

108.5

1554

155.4
196.8

106.2
252

225

330
145.2

91.98

100.7
103.2

143.9
74
77.7

79.05

158.4

82.7
72
240
252
111.9
134.9

106.5

155.4

165.4
196.8

106.2
252

225

330
145.2

91.98

100.7
103.2

143.9
7.1
7.7

79.05

158.4

82.7
72
240
252
111.9
134.9

106.5

155.4

155.4
196.8

108.2
252

243

330
145.2

91.98

100.7
100.7

143.9
714
7.7

79.05

158.4

82.7
72
240
252
111.9
134.9

106.5

156.4

155.4
196.3

106.2
252

243

330
145.2

91.98

99.72
100.7

143.9
7.1
7.7

79.05

210
348
827
72
240
336
124.8
171

119.9

165.4

155.4
196.8

106.2
252

243

330
145.2

91.98

99.72
100.7

143.9
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7.7

79.05

210
348
82.7
72
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171
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155.4
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106.2
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145.2

91.98

98.72
100.7

143.9
71.1
7.7
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31
81
81
63

91
81.6
106.2
69
133.8
100.8
334

171

171
95.92
1213

63.72
152.2
822

71.62
121.3

4213

63.72

189
161.3
71.62
170.5

2172
121.3

81
81
81
63

91
81.6
106.2
69
133.8
100.8
834

171

171
95.92
121.3

63.72
1562.2
82.2

71.862
1213
1213
63.72

189
161.3
71.62
170.5

2172
121.3

81
81
81
83

91
81.6
106.2
69
133.8
100.8
334

171

171
95.92
121.3

63.72
152.2
82.2

71.62
121.3
121.3
63.72

189
161.3
71.62
170.5

2172
121.3

81
81
81
83
44

91
81.6
106.2
69
133.8
100.8
834

171

171
95.92
1213

83.72
162.2
822

71.62
121.3
121.3
63.72

189
161.3
71.62
170.5

2172
1213

89.9
89.9
89.9

63

91
81.6
106.2
69
108.2
100.8
84.6

171

96
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106.4
121.3

63.72
143.9
822

71.62
130.3
130.3
63.72
167.9
1319

829
170.5
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121.3

97.4
974
97.4

63

91
81.6
106.2
69
106.2
100.8
84.6

171

96
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106.4
121.3

63.72
149.9
77.9
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63.72
167.9
131.9

82.9
170.5
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69
106.2
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171
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63.72
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829
170.5
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75.6
75.6

89.9
81.6
106.2
69
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100.8
84.6

171

96
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106.4
121.3

63.72
149.9
77.9

71.62
132.8
130.3
63.72
167.9
131.9

82.9
170.5

191.2
121.3

97.4
97.4
97.4
75.6
75.6

89.9
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106.2
76.2
109.2
100.8
84.6
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106.4
121.3

63.72
149.9
77.9

71.62
132.8
130.3
63.72
167.9
131.9

82.9
170.5

191.2
1213

97.4
97.4
97.4
97.4
75.6

89.9
81.6
106.2
76.2
109.2
100.8
84.6

171

96
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106.4
1213

63.72
149.9
77.9

71.62
132.8
130.3
63.72
167.9
131.9

82.9
170.5

191.2
1213

974
97.4
97.4
97.4
75.6

89.9
81.6
106.2
76.2
109.2
100.8
84.6

171

96
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106.4
121.3

63.72
149.9
77.9

71.62
132.8
130.3
63.72
167.9
131.9

82.9
170.5
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121.3
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142.8
189.6

281.4
318
318

150
47.9

59.4

53.16
43.5

46.8
40.8

245
47.9
59.4

53.16
47.9
59.4
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152.2

152.2
204
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2756
151.8

275.3

151.8
152
78.24

164.4
7434

3732
96.72

86.72

98.72
78.24
128
75.05
75.05
75.05
59.2
75.05

56.06

75.05
75.05
219

2125

152
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373.8
142.8
170.6

300
151.8

275.3
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189
743

373.2
96.72

96.72

96.72
78.24
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59.2
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75.05
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373.8
142.8
170.6

300
201.6
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176.4
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96.6

189
743
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86.72

96.72
78.24
47.95
59.9
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59.2
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75.05
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373.8
142.8
170.6

300
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300

176.4
164.4
96.6

189
743

373
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98.72

96.72
78.24
47.95
59.9
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75.05
59.2
75.05

59.2

75.05
75.05
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152
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142.8
1708

300
201.8

300

176.4
164.4
96.6

189
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98.72

96.72
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47.95
59.9
63.95
75.05
93.95
75.05

63.95

75.05
75.05
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373.8
142.8
1585.9

300
201.6

300

176.4
164.4
86.6

189
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389.4
96.72
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