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Abstract

We define 2*7 fractional factorial designs which use all of their degrees of
freedom to estimate main effects and two-factor interactions as second order saturated
(sos) designs. We prove that resolution IV sos designs project to every other resolution
IV design, and show the details of these projections for every n = 32 and n = 64 run
fraction. For k> (5/16)n, all resolution IV designs are a projection from the even sos
design at k =n/2. For k < (5/16)n the minimum aberration design resolution I'V designs
are projections of sos designs with both even and odd words in the defining relation.
While even resolution IV designs are limited to estimating fewer than n/2 two-factor
interactions (in addition to the k£ main effects), resolution IV designs with odd-length
words in the defining relation may devote more than half of their degrees of freedom to
two-factor interactions. We propose a method to search for good resolution IV designs
using naive projections from even/odd sos designs. We introduce the alias length pattern
as a tool to help characterize designs. We describe how the matrix 7= DD' for a design
D is useful in searching for designs. We list the resolution IV even/odd minimum
aberration designs for n = 128 and provide a catalog of the best resolution I'V even/odd
designs for n = 128. These results are based on an isomorphic check using a convenient
function of 7, as well as the set of projections of a design. Finally, we suggest a new
method for finding good regular resolution IV designs for large n (> 128) and provide a
preliminary table of good resolution IV even/odd designs for n = 256.

Key words: alias length pattern, defining contrast subgroup, Hamming distance matrix,
isomorphism, minimum aberration, projection, regular designs, word length pattern.
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1. Introduction

Two-level fractional factorial designs are widely used to investigate the effect of
large numbers of parameters for complex computer models. Each parameter is varied
over a high and low setting of possible operating conditions to build a model to help
explain the relationship of the parameters to the outcome of the computer model. A 27
fractional factorial design with & parameters or factors at two levels will consist of n =
2" runs. This design is a 27th fraction of the 2* full factorial design where the fraction is
determined by p defining words. A "word" consists of "letters" which are the names of
the factors denoted by A, B, ... (or 1, 2, ...,). The number of letters in a word is the word
length. The group formed by the p defining words and their generalized interactions is
called the defining contrast subgroup (Wu and Hamada 2000, p.157). The defining
contrast subgroup consists of 27 -1 words plus the identity column (commonly denoted as
I). The defining contrast subgroup can be used to study all the aliasing relations among
effects.

Every regular design can be categorized by the word length pattern of its defining
contrast subgroup. For a 2*% design, let w; denote the number of words of length i in its
defining contrast subgroup. The vector wlp = (w1, ..., wy) is called the word length
pattern of the design. The resolution of a 27 design is defined to be the smallest  such
that w, > 1. This means the length of the shortest word defines the resolution. Box and
Hunter (1961) proposed the maximum resolution criterion as a method to categorize and
compare designs. Later, Fries and Hunter (1980) introduced the minimum aberration

criteria. This criterion allows any two designs to be rank ordered according to their word



length patterns. This is the most common criterion used today to judge the goodness of
designs.

In addition to wlp, we introduce a new criterion based on the alias length pattern
to help find and characterize resolution IV designs. We define the alias length pattern as
the frequencies of the lengths of the alias sets for two-factor interactions:

allp=(a1 , Q.. .,al) where q, is the number of clear two-factor interactions, a, is the

number of pairs of aliased two-factor interactions, etc., up to a, which is the number of

X *

the largest set of / aliased two-factor interactions (l < L%D, we define this value as L,

The alias length pattern (alp) also contains other important information:

l
e The number of degrees of freedom for two-factor interactions: Zai
i=1

i=2

e The number of length four words in the defining relation: w, = i(;jai /3.
All regular 2,7 designs of size n = 64 or less have been identified previously; see
Chen, Sun and Wu (CSW) (1993) and Sun (2001). However, for n = 128, all possible
resolution IV designs have not been identified. Butler (2003) provided theory for
constructing regular minimum aberration designs with n runs and 51/16 < k < n factors.
We have identified all remaining minimum aberration designs for n = 128, that is, for
k <5n/16.

For cases with n = 128 or more, search algorithms are currently used to identify

attractive fractional factorial designs having the specified size and other characteristics.



For example, PROC FACTEX in SAS/QC® software (SAS Institute Inc., 1999) searches
for minimum aberration designs for any given k <2". However, due to the magnitude of
the computation for large n and certain values of k, exhaustive searches are not feasible
given current computing speeds. The FACTEX procedure returns the best design it finds
in the allotted search time. It does not necessarily find the minimum aberration design.
This paper will propose an alternative search method for tabulating good designs for n =
256 and larger.

It is well known that, for £k <n/2 factors and n =38, 16, 24, 32, ..., there exist
resolution IV designs. When k& = n/2, the design is known as a minimal design of
resolution IV (Montgomery 2001, p. 347). These minimal designs may be obtained by
foldover of a saturated orthogonal main effects design of size n/2. For any n=2" (with

r > 3), a regular minimal design may be constructed by using all the odd interactions of

the r basic columns as generators. For example, for » = 5, the 11 generators for the 2} "'
: 5 . . : : :
design are the 3 =10 three-factor interactions and the single five-factor interaction.

Alternatively one may arrange the » — 1 columns of a saturated main effects design in
Yates order (e.g., see Appendix A), and:

e select every other column starting with the first or

e select the last n/2 columns.
Li and Mee (2002) present an alternative set of #/2 columns to create this minimal design.

For the remainder of this article, we restrict our attention to regular resolution IV designs.

® SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of
SAS Institute Inc. in the USA and other countries.



The minimal 2,7 designs are even designs, in that every word in the defining
relation is of even length. Li and Mee (2002) showed that every 2},7 design with

5n/16 < k < n/2 must be an even design. Even designs:

e alias even effects with other even effects, and odd effects with odd.
e allocate n/2 degrees of freedom to odd effects, and n/2 — 1 degrees of freedom to even

effects
e provide at most n/2 — 1 degrees of freedom for estimating two-factor interactions, and

at least n/2 - k degrees of freedom for three-factor or higher-order interactions.
For instance, the minimum aberration 2}, design - an even design — permits estimation
of 11 main effects, 15 two-factor interactions, while leaving five degrees of freedom for
aliased three-factor interactions.

By contrast, 2},” designs with half of the words in the defining relation with odd
length may provide more than n/2 — 1 degrees of freedom for two-factor interactions. For
instance, the minimum aberration 2> design supports estimation of all 10 main effects
and 21 two-factor interactions. Because of this greater capacity for estimating two-factor
interactions, this work will focus on the construction of even/odd 2%,” designs. While
such designs do not exist for » = 16 and are rather rare for n = 32, even/odd designs are

common for larger n if k <5n/16.

One of the challenging aspects of searching for new designs is determining when
two designs are equivalent or isomorphic. (Two designs are isomorphic if the defining

relation of one can be mapped into the defining relation of the other through a relabeling



of the factors and level exchanges.) Draper and Mitchell (1967, 1968, 1970) wrote a
series of three articles which used an algorithm to determine isomorphic designs. Their
original method, called "sequential conjecture" (1967) found a relabeling map for
isomorphic designs. They noted in their next paper (1968) that word length pattern did
not uniquely identify designs but it provided an alternative to their permutation
subroutine (sequential conjecture procedure) for testing isomorphic designs when the
time required to conduct the isomorphic checks become prohibitive. The trade-off of
using word length pattern is that the designs found may not be a complete set. Draper
and Mitchell (1970) introduced the "letter pattern comparison" (now commonly known as
the letter pattern matrix) as a way to identify designs instead of the computationally
burdensome sequential conjecture procedure. They make the conjecture that the letter
pattern matrix approach uniquely determines designs. Chen and Lin (1991) provide a
counter-example to this conjecture. Additional counter-examples appear later in section
11 in this dissertation.

Chen, Sun, and Wu (1993) developed an algorithm for constructing regular
fractional factorial designs that required a complete mapping for each design that shared
word length pattern. This method insured that no non-isomorphic designs were lost, but
became computationally infeasible for n = 128 or larger.

Sun, Li, and Ye (2002) proposed a sequential method for constructing non-
isomorphic orthogonal designs and an algorithm for detecting isomorphic designs for
both regular and non-regular designs. Their algorithm is based on the concept of minimal
column base. A column base is a subset of columns of a design, such that no two rows

are identical to each other. A minimal column base is the smallest possible number of

5



columns for a given design. Sun, Li, and Ye check the mapping for the minimal column
bases for two designs with the same word length pattern. They repeat this until an
isomorphic mapping is found or all the possible minimal bases for the two designs have
been checked. See Sun, Li, and Ye (2002) for details. This method is successful for both
regular and non-regular designs and especially useful for designs with small 7.

In the following section, we focus on the structure of even/odd resolution IV
designs of size 32 and 64. We use these known cases to introduce some definitions and
indicate the structure one could exploit in the larger cases where all designs are not

known.



2. Resolution IV Designs of Size 32 and 64

Only five even/odd 24,7 designs of size 32 exist; refer to Table 2.1. For
convenience, we use Chen, Sun, and Wu's method of labeling designs where 10-5.1
designates the first (best) 32 run design with ten factors and five generators. Two of
these designs (10-5.1 and 9-4.2) utilize all 31 degrees of freedom for estimating main
effects and two-factor interactions. We will refer to any 2,7 design (both even and
even/odd designs) that uses all of its degrees of freedom for estimating main effects and
two-factor interactions as a second order saturated (sos) design. Each of the non-sos
designs is a projection of at least one of these sos designs. For instance, delete any
column from 10-5.1 and one obtains design 9-4.1.

Theorem 2.1: Every 27 non-sos resolution IV design is the projection of at least
one sos resolution IV parent design.

Suppose there exists a 24,7 non-sos design. A non-sos design is defined as a

design that does not utilize all 27 — 1 degrees of freedom for estimating main effects and

two-factor interactions.

Table 2.1: Even-Odd Resolution IV Designs of Size 32

Design Generators df wlp alp E/O Projections
10-5.1 7,11, 19, 29, 30 31 10,16,0,0,5  0,20,0,0,1 9-4.1

9-4.1 7,11, 29, 30 30 6,8,0,0,1 8,12,0,1 8-3.1

9-4.2 7,11, 13,30 31 7,7,0,0,0,1 15,0,7 8-3.1

8-3.1 7,11,29 29 3.4 13,6,1 7-2.1

7-2.1 7,27 25 1,2 15,3




A non-sos design therefore has "available columns" for the unused degrees of freedom.
An available column is any column that is not aliased with a main effect or two-factor
interaction.

Suppose we add a new factor to our design, with an available column as its
generator. The new factor "z" multiplied by its generator will appear as an additional
word in the defining contrast subgroup. The new word is necessarily of length four or
more and the resulting design with £ + 1 factors must be resolution I'V for the reason
given below.

Suppose it is not resolution IV; then this would mean there is a word in the
defining contrast subgroup of length three or less. This implies that a new word contains
z (since z appears in all the new words) plus two or fewer other letters. This implies that
z 1s aliased with either a main effect or two-factor interaction, which contradicts the fact
that the generator was an "available column". Therefore the resulting k£ + 1 factor design
must be resolution I'V.

Now this £ + 1 factor resolution I'V design is either a second order saturated
design with no more available columns, or a non-sos design with an available column. If

not sos, the process can be repeated until the design becomes a second order saturated
design. Therefore, all non-sos 24,7 designs have at least one resolution IV sos parent.

Corollary 2.1: All non-sos even/odd resolution IV designs are the projection of an
even/odd resolution IV sos design.

Even/odd designs may project to either an even design or an even/odd design

while even designs only project to other even designs (see Figure 2.1).
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Figure 2.1: Schematic of Projections

Lemma 2.1: If the delete-one-column projections of an even/odd resolution IV
design include multiple even designs, the even designs must be isomorphic.

We know that an even design will have all even length words in the defining
relation while an even/odd design has 2”~' odd-length words and 27" —1 even-length
words. If an even/odd design projects to an even design, then all the odd length words
have been removed. Note that the projected even design may be written as a 277",
so half of the words in the defining relation have been removed. Therefore all the odd
length words must contain the deleted column. Any other even projection must be
isomorphic.

Table 2.1 includes the generators, degrees of freedom (for main effects and two-
factor interactions), word length pattern (wlp) and the alias length pattern (alp) for each
of the 32-run even/odd designs. For example, design 9-4.1 has a; = 8 clear two-factor
interactions, a, = 12 pairs of aliased two-factor interactions, as= 1 set of four aliased two-
factor interactions, and 9 + 21 = 30 degrees of freedom for main effects and two-factor

interactions.



The catalog of designs in Appendix B shows all 148 even/odd 2,7 designs of

size 64. Here we use our own notation to identify the designs since CSW (1993) did not

list all the n = 64 designs in their catalog and their ordering did not accord with any

obvious criteria. We rank the alternative 2,7 designs for a given k using the following

criterion:
1. Smaller wy
2. For designs with the same wy, smaller ws
3. For designs with the same (w4, ws), larger a;
To avoid confusion with the CSW numbering, we use the letters a, b, ... rather than
numerals to index the designs. Table B.1 does include a column identifying the CSW
number for those designs that are included in their 1993 catalog.
We make the following observations regarding the catalog in Appendix B. First,
there are only eight even/odd second order saturated resolution IV designs of size 64:
e 20-14.a
e 18-12.c
e 17-11.b,d,e,g,
e 13-7b
Second, a non-sos design in Appendix B may be the projection of more than one sos
design. For instance, 16-10.b is the projection of either sos design 17-11.b or 17-11.d.
Note that each n =8, 16, 32, ... there is only one even resolution IV second-order
saturated (sos) design, the minimal design with k= n/2. Thus, the following results are

apparent:

10



e Forn=28 and 16, there exists only the unique even sos design with k& = n/2.
e For n =32, there exist three sos designs, with k=9, 10, and 16.
e For n =64, there exist nine sos designs, with k=13, 17, 18, 20, and 32.
The sos designs with the smallest & are of particular interest because these designs
provide the most degrees of freedom for two-factor interactions. We examine the 9-4.2
and 13-7.b designs now. Design 9-4.2 has w4 = 7, and these length-four words involve

only seven of the nine factors. Thus, all the interactions involving two factors are clear.
. . 1. .
This design is structured as 5[22,3 X 22] , Where the one-half fraction of the product array

is obtained by dividing each smaller design into two blocks and then taking only two of
the four block combinations (see Figure 2.2 ) where the 2),° has generators 6 = 123, 7 =

124, 8 = 134. Note that the product array above is fractionated using I = +23459.
Design 13-7.b has similar structure: %[2;;3 x 2?;2] , with each 16-run sub-design

divided into four blocks (see Figure 2.3). Butler (2002a) describes these types of designs

as joint designs; see also Miller (1997).

11



1=-59 (2 runs)

22

=59 (2 runs)

27 with  1=-234 (8 runs)
= 234 (8 runs)

8x2=16 runs

8x2=16 runs

Figure 2.2: Design Structure for 9-4.2

267 with 11 = 5610 and 13 = 561

611 =+ 611=+ 611 =-— 611 =—
61013 =+ 61013 =— 61013 =+ 61013 =—
=+ | 4x4=16runs
2 with | 234=+
7=123, =+ 4x4=16runs
8=124, 234=—
9=134 =— 4x4 =16runs
234 =+
= 4x4 =16runs
234 =—

Figure 2.3: Design Structure for 13-7.b
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3. Projection Design Search Method

The difficulty of finding minimum aberration designs (and other good designs)
increases dramatically as the size of the designs grows. As n becomes larger, it is no
longer feasible to conduct exhaustive searches. One option is to intelligently reduce the
number of designs that must be investigated. The value of sos designs is they represent a
small fraction of all possible resolution IV designs and project to all the remaining
possible resolution IV designs. Thus from these designs one can project to minimum
aberration and other good designs. If all the sos designs for a given n can be found and
identified, then we have the starting points for all resolution I'V even or even/odd designs
for a given n.

Our first attempt to find minimum aberration and other good designs was to find
all the sos designs for a given run size n and then project from those designs to identify
the best designs. To accomplish this requires the ability to find sos designs, distinguish
non-isomorphic sos designs, and then to determine the best projections.

The first issue is feasible at » = 128. It appears to be possible to find the sos
designs at n = 128. Projections of these sos designs lead to weak minimum aberration
designs and careful evaluation of all sos designs would determine minimum aberration
for any k£ < 64 at n = 128. There are 88 unique sos designs at n = 128. However to find
the minimum aberration design, one must evaluate all possible sequence of projections;
this combinatorial problem currently becomes computationally infeasible beyond ten or
more projections. Therefore the projection search method is limited in its usefulness for
conducting an exhaustive search; in addition, the number of sos designs explodes at

higher n. For instance, there are at least 34,015 (and possibly twice that many) sos

13



designs at n = 256 (see section 13). Thus we found it necessary to pursue alternative

methods.

14



4. Detecting Isomorphic Designs

To successfully find minimum aberration designs requires a computationally fast and
efficient method to find and compare designs, as well as some ability to quickly identify
isomorphic designs.

When searching for designs, most of the time is spent evaluating isomorphic designs.
CSW (1993) were not able to distinguish all n = 128 designs beyond k& = 11 because of
the time required to find a complete relabeling of columns for every isomorphic design
check. Atn =128 with k=11 factors, there are 2,597 sets of four generators that
produce a resolution IV designs. Of these designs, there are only 92 non-isomorphic
designs. This is the last step CSW completed (Sun 2001). Consider at k = 17 we have
found 14,438 unique resolution IV designs, and a total of 302,384 sets of ten generators
producing a resolution IV design. Thus, on average, there are more than 20 ways to
construct each unique design and the number of designs to compare is two orders of
magnitude greater.

Two fractional factorial designs are isomorphic (D, = D, ) if one design can be

obtained from the other design by relabeling the factors, reordering the runs, or switching
the levels of factors (Chen and Lin 1991). Clark and Dean (2001) present a necessary
and sufficient condition for two designs to be isomorphic based on a geometrical

representation of the designs. Let D represent an nxk design matrix with n runs, k

factors, and levels £1. Let 7(D )= DD', which is related to the Hamming distance
matrix H, since T = kJ, —2H where J, is a k x k matrix of unit elements. Note that for

any design D, the (i, /)" element of 7, denoted as T,(D), is equal to the inner product of

15



the i™ and j™ rows of D. Clearly T;(D) =k for i = j. Other properties of T are discussed

in sections five and six. We now describe a result from Clark and Dean (2001) and

introduce more notation:

Clark and Dean's Corollary 2.2: Designs D, and D, are isomorphic if and only if
there exists an n x n permutation matrix R and a permutation {c,,c,,...,c,} of
{1,2,...,k} such that, for ¢ =1,2,...,k: T(D/">"")= RT(DZ{C"”Z""’C”})R' where

D> denotes a g-factor subset of the full design including just the listed columns.

We will say that 7'(D,) is equivalent to 7'(D,) [denoted as T'(D,) =T(D,)] if for
some permutation matrix R , T(D,) = RT(D,)R'. Define D" to represent the design
with only the ¢™ column from D,. Similarly, D/ is the design matrix with all the

columns of D, except for column g. Observe that 7, (D'") = (k—1) for i = j. Based on
Clark and Dean's Corollary, we have Lemma 4.1:
Lemma4.1: D, = D,ifand only if 7(D,)=T(D,) and D/? = DZ{E"} for some integers

qandc,.

Note that by Clark and Dean's Corollary 2.2 D/* = D{%' if and only if there exists R

and {c,,---,c,_,} such that
T(D/) = RT(DS)R', T(DI*") =RT(DI* )R-, T(D{") = RT(D{*")R'. Then
D, = D,,ifand only if T(D,)=T(D,) and D"’ = DZ{E"} for some integers g and ¢, .
Lemma 4.2: {T(D{T}),---,T(D{’;})} determines 7'(D).

We show this result for an arbitrary element 7;;(D). Suppose we have a design

D, with k factors and we know the 7 matrices for the  projections {T(D'"),--,T(D*')}
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T,(D)+k

for D. Define r = . Then for r values of / =1,2,---,k, Zj(D{i})zﬂj(D)—l,

and for k — r values of /, T, (D) = T,(D)+1. There are two possibilities for 7;(D):
The set {T,,(D""),-,T,(D*")} will contain both 7,(D) — 1 and 7,(D) + 1 values, in
which case they bound T, (D) ; or the set will contain one constant value, in which case
T,(D)= T,(D") + 1if T,(D") is positive, or 7,(D") - 1 if T,(D"')is negative.
Q.ED.

Lemma 4.2 states that the set of {T(D'""),---,T(D"*')} determines T(D). If we

are missing one of the projections from that set, we can still determine 7'(D).

Corollary 4.1: k£— 1 members from {T(D{T}),---,T(D{;})} determine 7'(D).

The proof is as follows: Suppose we have design D,, with & factors and we know

k — 1 of the members from {T (D{T}),~ -, T (D{’;} »we T (D'7") will either increase or

and for 7 values of

I.(D)+k
decrease the value of 7 (D) by one. Recall that r = ’T

— iy — i1y —
I=1,2,-,k, T,(D")=T,(D) -1, and for k — r values of [, T,(D"") =T (D) +1. If we
are missing one projection, we can still determine 7}, (D). There are two possibilities for

T;(D): The set will contain both 7;;(D) — 1 and T;(D) + 1 values, in which case they
bound T} (D); or the set will contain one constant value, in which case 7, (D)= T, (D{i} )

+1if T, (D{Z}) is positive, or 7, (Dm) - Lif 7, (D{i})is negative.
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Now we make two conjectures regarding isomorphism of two designs based on
isomorphism of their delete-one-factor projections. Let D) and D, be any regular 27

designs with no repeat rows (runs).

Conjecture 4.1: If D' = D' with i =1,2;--,k , where {¢,,c,,"-,c, } is any permutation

of the integers {1,2,---,k}, then D, =D, .
We know under the following conditions that the conjecture is true: Note that
T(D")+--+T(D") = (k=1T(D,) and T(D{")+---+ T(D¥) = (k =DT(D,).
Without loss of generality, assume the columns of D, are ordered such that
D/ = D! Vi. Then there exists an R, > (D)= RT(D')R,'. If R, =---=R, =R
then 7(D\") = RT(D{)R'Vi and > .T(D")=> RT(D{")R'. Then
(k-DT(D,)=(k-1)T(D,). Thus T(D,)=T(D,)and .. D, = D, .

The key requirement of the conjecture is that {D"} = {D\"} for i =1,---,k
implies T(D,) =T(D,). We know this requirement is not true in general. In fact, we

know that a non-simple design may share the same set of projections as a simple design,

but will have a different 7 matrix. For example consider the 2* full factorial design and
the replicated 2}, fractional factorial design. While they share the same projections,
they have different 7" matrices.

Define S —{l1,2,---,k} with cardinality s. If Conjecture 4.1 is true, then we
suppose that the following stronger conjecture may also be true.
Conjecture 4.2 If two designs D,and D,, have s projections in common, and these s
projections of D, {D{" :i e S} determine T(D,), then D, = D, .
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Assume we have two designs, D, and D, , with s projections in common,
D/" = D% for ie S. Ifthe s projections of D, {D/" :ie S} determine T(D,), then

they also determine 7'(D,) and we suppose D, = D, .
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5. Advantages and Uses of the 7 Matrix

Hedayat, Sloane, and Stufken's definition 3.4 (1999) states that an orthogonal
array OA(N, k, 2, f) with levels from GF(2) is said to be linear if it is simple (runs are
distinct) and if, when considered as k-tuples from GF(2), its N runs form a vector space
over GF(2) (i.e., satisfy the condition that if R; and R, are any two runs of the array then
every k-tuple c;R; + coR; is also a run, for any choice of ¢i, c; € GF(2)).

It is known that all two-level regular fractional factorial designs are OA(N, &, 2, t)
with ¢ = (resolution — 1). All regular fractional factorial designs without repeat runs are
simple. Fractional factorial designs with a defining relation (regular design) are a
subclass of orthogonal arrays and are linear codes (Hedayat, Sloane, and Stutken p.276).
Therefore we can take the sum of any two rows from a regular fractional factorial design
and using modulus(2) arithmetic it will equal another row in the design. Note that the

element-wise product for two runs with levels +11is equivalent to modulus(2) arithmetic

for the same two runs with levels 0 and 1. Hence, for regular two level fractional

factorial design with levels of +1, any two rows multiplied element-wise will result in
another row of the design.
For example consider a 23, regular fractional factorial design where:

-1 -1 -1 -1 1
-1 -1 1 1 -1
-1 1 -1 1 1
D= -1 1 1 -1 -1
1 -1 -1 1 -1

1 -1 1 -1 1
1 1 -1 -1 -1
1 1 1 1 1
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and the 7 matrix is:

5 -1 1-1-1 1 -1 -3
-1 5 -1 1 1 -1 -3 -1

roy=DD'= -1 1 -1 5 -3 -1 1 -l
-11 -1 -3 5 -1 1 -1
1 -1 -3 -1 -1 5 -1 1
-1 -3 -1 1 1 -1 5 -1
3 -1 1 -1 -1 1-1 5
Note that each column (and row) of 7 have the same distribution of values. For
instance, each column contains the values -3, -1, 1, and 5 with frequencies 1, 4, 2, and 1,
respectively.
Theorem 5.1: Any two-level regular factorial design D will have a constant column
distribution in 7' (D).
We now show that the elements of ¢ are a permutation of the elements of tjp for

arbitrary iand j from {1, ..., n}. We know that XX, =X, for some / € {1,2,...,n}, where

. . th th
x,x; is defined as the element-wise product of the i~ and /™ rows. Hence, x,x, = x,.

x'x,
Now define t” = D-x, where x,' is the /" row of D, and rewrite /” =| i | using the
XX,
x,'(x,x;) (x,x,)'x,
specified i and /" rows above as 7 = : = : . From the definition of
x,'(x,x;) (x,x,)'x,

a group we know that any element from a group multiplied by the group results in the
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(xx,)'x;
original group. Therefore this implies that the matrix = 5 contains all the

(xn xl )' xi

elements of ¢”. Q.E.D.
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6. Functions of the 7 Matrix

We know from Theorem 5.1 that ¢, ---, t” are simply different permutations of

the same vector. Butler (2003) states that 7,,(D) measures the confounding between the

i"and j” rows. He defines g, =n) Y T, (D) as the k" moment of the elements of

i1 1
the 7'matrix. Therefore, the moments ¢, --, ¢, provide an overall measure of the
confounding between rows of the design (Butler 2003). By Theorem 5.1 we can use any
one column of the 7' matrix to calculate the moments of a regular design. When our use
of ¢ does not depend on the subscript i, we simply write ¢” to represent an arbitrary
column of 7. We know from Butler (2003) that the design moments for D can be used

to compare and rank designs. The design moments method results in an identical ranking

of designs that results from using the word length pattern for designs (Butler 2003).

Since the word length pattern and moments of T are both functions of ¢”, it is possible

that ¢” might be more discriminating than the moments of a design or equivalently the

word length pattern. However; by Theorem 6.1, the frequencies of t” can be written as a

function of the moments, so ¢” is no more discriminating than is the word length pattern.
Let f,,..., f, represent the frequency of values for—k, (—k +2), ... , k,

respectively, in ¢” .

Theorem 6.1: The frequencies f,...., f, are a function of the moments g, -, 1, .

k .
We can write nu, = Z(Zi—k)in for j€{0,1,---,k}

i=0
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k k k
Note that: nu, => (2i—k)’f, = f,=n. Define u,'=> i’ f,/n and let
i=0

i=0 i=o0

M =| % |and M"=| : |. Notethat M = BM" where B is a lower triangular matrix
Hy My

with positive values on the diagonal since y, = E[2i - k] "=2"E[i"]- 2" rkE[i" ' ]+ ...
=2"u'-2""rku_ +.... We know that the determinant of a triangular matrix is equal to

the product of the elements along the diagonal (Eves, p123). Hence, M~ = B™'M since

the matrix B is nonsingular and can be inverted.

Now write the moments of a design, z,, -+, &, , as a system of equations

fo
nM"=AF where F =| : and the coefficient matrix 4 is:
fk (k+1)x1
11 1... 1]
1 2 3... &k

0 1 2¢ 3%... [kt

L Jk+1)x (k+1)
The determinant of matrix 4 can be described as a Vandermonde determinant (Eves
p.127). From this literature, it is known that 4 is nonsingular (since the values of 4 are

integer and increasing [0, 1, ...,k]). Thus 4 can be inverted, so we can rewrite our system
of equations in terms of F=A"'nM " and F =n4"'B™'M . This means the frequencies,

F, are a function of the moments M. Therefore the probabilities that generate those
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moments are unique and the moments are unique in the sense that any two designs with
the same moments M must have identical t” frequencies F.

Since word length pattern, or equivalently ¢”, is unsuccessful in distinguishing

many designs at n = 64 and larger, we are interested in creating a more discriminating
function from pairs of columns of 7. Let T2” represent the set of n pairs of columns of

T for D where T2" ={(t",t),(t",t),--,(t ,t7)}.

1 °%n

1 °%n 1 2%

Define G(T2°) = {g(t7 7). g (7 ,0),-, (11}, where g(t”,t") = Y h(T, T,)
r=1

and h(x)=0 when x<0, and /(x) = x"' when x> 0. For example, consider the 27 °

regular design again. The ¢” vector contains the values -3, -1, 1, and 5, with frequencies
1,4, 2, and 1, respectively. Figure 6.1 shows the four bivariate frequency distributions

that occur for the pairs of columns for 7. While the columns of 7 have identical

frequency distributions, the pairs of columns for 7'do not. For the 7 pairs (¢, tf )
j=L2,---,n, four possibilities occur with frequencies 1, 4, 2, and 1, respectively (see
Figure 6.1). Therefore, G(T2”)= {6.1511, 0.667, 4.4, 0.667, 0.667, 4.4, 0.667, 6.0} for

this design. We sort this set for our convenience in comparing designs so that G(T2") =
{0.667, 0.667, 0.667, 0.667, 4.4, 4.4, 6.0, 6.1511}.

We chose to define 72" above pairing each of the n columns of T with #”. We
now show that the set G(T2") is invariant to the choice of which column we fix.
Lemma 6.1: Forany i e (l,---,n), {g(tl.D,tf.)) j=1-,n}= {g(tf,tfj)) j=1---,n} where

(r;,--+,r,) is a permutation of (1,---,n).
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(1, ) Pairs of Bivariate distribution: g(tP 1)

. j
T matrix columns:

-3 -1 1 5| totals
31 1

(1, 1) -1 4 4 =6.1511
1 2 2
5 1 1
totals | 1 4 2 1 8
-3 -1 1 5| totals
(1,2) -3 1 1

(1, 4) 1)1 2 1 4 =0.667
(1,5) 1 2 2
(1,7) 5 1 1
totals | 1 4 2 1 8
-3 -1 1 5| totals
-3 1 1

(1, 3) -1 4 4 =44
(1, 6) 1] 1 1 2
5 1 1
totals | 1 4 2 1 8
3041 1 totals
-3 1 1
(1, 8) -1 4 4 =6.0

1 2 2
511 1
totals | 1 4 2 1 8

Figure 6.1: 2)° T Matrix, Pairs of Columns
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Without loss of generality, assume x, is the treatment combination with all +1

levels. Then the element-wise product of x,x, = x,x, =x, forsome r; € {l,---,n}.

. D D . . . . . .
Hence, Lemma 6.1. By this lemma, {g(¢;",¢;) j =1,---,n} is invariant to the choice of i.

We defined 72° with i = 1.
Theorem 6.2: D, = D, = G(T2") = G(T2")

Since D, = D, , there exists {r,,---,r,} , a permutation of {l,---,n}, such that
T(D,) = RT(D,)R' where R is the permutatin matrix defined as R, =1 if j=r,, and
zero otherwise. Then (1, ,1") = (Rtfz,Rtf2 ) for j=(1,...,n). So

D,

gt ,t7") = g(t,,1,*) forj=(1, ..., n), because the permutation matrix R does not

affect the computation of g(-,-) since we are summing the rows. Then by Lemma 6.1,
{g(tfz,tfz) j=1,-,n}=G(T2") and so G(T2"™)=G(T2"*). QE.D.
The set G(T2”) uniquely identifies all regular resolution IV designs for n < 128.

Atn =128, G(T2") uniquely identifies 296,958 of the 296,960 even/odd designs (it does
not uniquely identify 2 even/odd designs) which differ based on their delete-one-factor

projections. However, it does distinguish the two 2;,'® regular designs that are

commonly cited from Chen and Lin (1991) as an example of non-isomorphic designs
with common letter pattern matrices. See Section 11 for more comparisons with other

common criterion.
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7. Exhaustive Even/Odd Design Search Method

We now present a new method for finding minimum aberration designs using a
build up and delete-one-factor projection strategy. As noted previously, CSW were
unable to fully enumerate designs beyond k= 11 at n = 128, due to the enormous
computations required to perform their isomorphism checks. Our approach for regular
factorial designs attempts to take advantage of a simplified isomorphism check. Using
Conjecture 4.1 we replace the permutation check for isomorphism from Clark and Dean
and check the set of delete-one-factor projections for each design. We save only the
unique sets of delete-one-factor projections and the G(72”) set, thus determining our
non-isomorphic designs.

If Conjecture 4.1 is not true, then there could exist designs with non-equivalent 7
matrices that have a common set of delete-one-factor projections. We differentiated
designs based on their delete-one-factor projections. We did not check G(72")
simultaneously with the delete-one-factor projections and therefore did not have the
occasion to find any designs with isomorphic delete-one-factor projections but different
sets of G(T'2"), which would provide a counter-example to Conjecture 4.1 for n = 128.

The approach is as follows: begin with all non-isomorphic resolution IV designs
with & factors. Consider all possible k£ + 1 factor designs obtained by adding a generator
to each k factor design. We then check the £ + 1 delete-one-factor projections. If the £ +
1 delete-one-factor projections for design D, are equal to the k£ + 1 one-factor projections
for D, then the designs are considered isomorphic by Conjecture 4.1; otherwise they are

non-isomorphic. This process can be repeated as we increase k by one factor at a time.
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Using this approach allowed us to complete an "exhaustive" search of even/odd designs
atn =128 for £ <40.

Another step to reduce the computational burden at n = 128 was the elimination of
the requirement to retain even designs past k =22. This was possible for the following

reasons. Resolution IV 277 even/odd designs project to a set of k —m 2¢~D-(7=1)

even/odd designs and m isomorphic 2~~~V even designs (by Lemma 2.1), where m is
defined as the multiplicity for the number of delete-one-factor projections from a

(=) even design.

277 design that project to a 27"~
We classify m into three cases: When m = 0, the set of & projections are all
20-0-(r=) even/odd designs and by Lemma 4.2 we can determine 7(D). When m = 1,
we use Conjecture 4.2, motivated by Corollary 4.1 and the set of £ — 1 even/odd
pXt "l)designs to determine D. The last case, when m > 1, is determined as follows:

9 k=D=(p-1)

We know k —m projections are even/odd designs and m projections are

isomorphic 27"V even designs. Without loss of generality, suppose D'} i=1,---,m

are 2700 even designs, and the remaining k£ —m projections are 26001 even/odd

designs. Then G(T2”"), m, and D™ (i > m) determine D (up to isomorphism). The
reason is as follows: forn =8, 16, 32, and 64, we know that G(72") uniquely
distinguishes all 2,7 designs. For n =128, even 2;"""”"" designs projected from
247 designs with m > 2, permit us to distinguish D by G(T2") since the even
20570(7"D designs can be written as the product array 2' x 2%~ and so all are

uniquely distinguished by G(72").
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8. Resolution IV Designs of Size 128
We characterize the even/odd resolution IV design for n = 128 using five
criterion:
e wlp (minimum aberration)
¢ Maximum degrees of freedom used for main effects and two-factor interactions
e Minimium Ly, (the length of the longest two-factor interaction alias chain)
e Maximum number of clear two-factor interactions
¢ Minimum CD2 (the unique portion of the centered L2 discrepancy from Ma,

Fang, and Lin 2001).

The minimum aberration designs for £ <40 at n = 128 are listed in Table 8.1 along with
the above criteria and their respective ranking. The complete alp is also provided for
each design. Appendix C contains a catalog of the best even/odd designs and their
rankings for k=8, ..., 40 with respect to our various criteria.

Our exhaustive search of even/odd designs found not only the minimum
aberration designs, but also a number of interesting results. All minimum aberration
designs from 10 < k£ <40 are even/odd designs. We found that the uniform centered
design criteria (Ma, Fang, and Lin 2001) is closely related to the word length pattern.
Our calculation of the minimum CD2* value agreed with the minimum aberration design
in all but four cases; in those cases, the minimum aberration value was the second

smallest CD2* value.
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Table 8.1: Minimum Aberration Regular Resolution IV (or higher) Designs for r = 128

Design wlp alp df C2FI Lmax  df C2FI Lmax CD2*  CD2*
Wy Ws W W7 Wg rank rank rank rank
8-1.1 0 0 o o0 1 28 36 28 1 1 1 1 55.09 1
9-2.1 0 0 3 36 45 36 1 1 1 1 49.59 1
10-3.1 0 3 3 45 55 45 1 1 1 1 44.63 1
11-4.1 0 6 6 55 66 55 1 1 1 1 40.17 1
12-5.1 1 8 12 60 3 75 60 2 1 1 1 36.16 1
13-6.1 2 16 18 66 6 85 66 2 1 1 1 3255 1
14-7.1 3 24 36 73 9 96 73 2 1 1 1 2930 1
15-8.1 7 32 52 63 21 99 63 2 2 11 1 26.39 1
16-9.1 10 48 72 60 30 106 60 2 2 24 1 23.77 1
17-10.1 15 60 130 46 45 108 46 2 53 1594 1 21.42 1
18-11.1 20 80 200 3360 111 33 2 209 10601 1 1930 1
19-12.1 27 120 235 3654 9 118 36 3 22 5807 1 17.40 1
20-13.1 36 152 340 246014 1 119 24 4 111 28084 1 15.69 1
21-141 51 200 414 26541543 123 26 5 23 17819 45 1417 2
22-15.1 65 248 572 25363280 1 124 25 6 20 14585 942 1280 1
23-16.1 83 316 744 125224922 1 125 12 7 10 32307 5495 11.57 1
24-17.1 102 384 992 0541624 0 4 122 0 6 120 27865 4 10.46 1
25-18.1 124 482 1312 064 01820 127 0 5 1 20240 1 9.469 1
26-19.1 152 568 1704 02941 416 8 124 0 6 13 13068 1 8579 1
27-20.1 180 690 2200 01555 01216 125 0 6 6 7696 1 7779 1
28-21.1 210 840 2800 0070 0028 126 0 6 2 3930 1 7.061 1
29-22.1 266 945 3472 0070 00 028 127 0 7 1 1914 1 6.431 1
30-23.1 335 972 4662 0004040000025 117 0 11 773 799 182 5866 1
31-24.1 391 1134 5826 000244880000 34 118 0 12 323 331 96 5352 1
32-25.1 452 1322 7219 000124819 1000043 119 0 13 130 125 46 4.891 2
33-26.1 518 1543 8863 0004403330000052 120 0 14 67 67 27 4.478 2
34-27.1 589 1800 10788 000024506 00000061 121 - 15 11 - 1 4.108 2
35-28.1 665 2100 13020 0000070100000 0007 122 - 15 3 - 1 3776 1
36-29.1 756 2401 15736 0000042383000000007 123 - 16 2 - 1 3.481 1
37-30.1 854 2744 18886 0000021518000000007 124 - 17 1 - 1 3216 1
38-31.1 959 3136 22512 0000074924 0000000007 125 - 18 1 - 1 2979 1
39-32.1 1071 3584 26656 000000324800000000007 126 - 19 1 - 1 2767 1
40-33.1 1190 4096 31360 00000008 000000000007 127 - 20 1 - 1 2576 1
wlp — word length pattern alp — alias length pattern of two-factor interactions df — total degrees of freedom used for main effects and two-factor interactions
C2FI — clear two-factor interactions ~ Lmax — length of longest alp chain CD2* - unique portion of uniformity measure value from Ma, Fang, Lin (2001)
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No minimum aberration designs have any clear two-factor interactions beyond
k =23, although we found designs with clear two-factor interactions up to k= 33. We
know from Chen and Hedayat (1998) that designs with clear two-factor interactions exist

only if £ <n/4+1. In general, as the number of factors increases, the number of good

designs (based on word length pattern) with clear two-factor interactions decreases.

There exist 296,960 even/odd non-isomorphic resolution IV (or higher) designs
for n = 128 (see Table 8.2). There are also 88 resolution I'V sos designs, and all but one
of the sos designs are even/odd designs. We also now know that sos designs may have
the same word length patterns but different alp and may even share the same word length
pattern as other non-sos designs. For instance, consider the three designs at £ = 33, where
the two sos designs 33-26.42b and 33-26.42c¢ share identical word length patterns with
design 33-26.42a which is not an sos design. All three designs have different alias length
patterns.

We also found two notably good sos designs: k=29, and k= 40. The design at k
= 40 is well known and many of its projections lead to other minimum aberration
designs. The sos design at k = 29 has a remarkably smaller number of length-four words
than any other £ = 29 design and several of the sos design's projections are also minimum
aberration designs. In particular, the minimum aberration designs can be found by
projecting from sos designs at £ = 29 or k =40 for £ =40, 39, ..., 26, 24, 16, 13, 11, 10,
and 9 (see Section 12).

It is interesting to note that for £ <40, the minimum aberration design word
length pattern for each £ is indeed unique, which supports the conjecture that the word

length pattern is unique for minimum aberration resolution IV designs. In fact, only
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Table 8.2: Existence of Resolution IV" designs

k # of even/odd # of even # of even/odd # of even

designs, designs, designs, designs,
n =64 n =64 n=128 n=128
7 2 2 - -
8 3 4 2 3
9 6 6 7 6
10 12 12 19 14
11 20 14 62 30
12 22 21 180 69
13 24 23 487 136
14 20 29 1,240 295
15 15 29 2,926 596
16 11 37 6,208 1,292
17 10 30 11,787 2,651
18 3 30 19,466 5,598
19 1 24 27,994 11,341
20 1 23 35,192 22,728
21 - 16 39,201 43,516
22 - 15 38,847 79,603
23 - 9 34,868 ?
24 - 8 28,133 ?
25 - 5 20,569 ?
26 - 4 13,498 ?
27 - 2 8,075 ?
28 - 2 4,284 ?
29 - 1 2,149 ?
30 - 1 976 ?
31 - 1 433 ?
32 - 1 197 ?
33 - - 101 ?
34 - - 31 ?
35 - - 13 ?
36 - - 8 ?
37 - - 3 ?
38 - - 2 ?
39 - - 1 ?
40 - - 1 ?
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at k=31, does one have to go beyond length-5 words in the defining relation to
differentiate minimum aberration designs from weak minimum aberration designs.

Finally, the L, results show that it is impossible to create an n = 384 ¥%:-design

X

(John 1962) for k > 20 from resolution IV fractions, since L, > 3. Also many of the

better designs based on word length pattern are also ranked in the best designs according

to L_ . For example, the top eight designs based upon word length pattern are also the

max

top eight ranked designs for L atk=18.

X
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9. Incomplete Enumeration of Designs Based on Word Length Pattern
As the size of n increases, more and more computer resources are required to fully
enumerate designs. The next two sections explore computationally simpler (imperfect)
isomorphism checks in order to evaluate their potential merit for » = 256 and beyond.
Butler developed an algorithm using a flawed isomorphic rule based on the
moments of the designs (word length pattern) that starts with a basic set of factors and
then adds one generator at a time to construct new designs. He describes his approach as
follows:
"The iterative algorithm uses all the designs with distinct wordlength patterns (or
equivalently, distinct 7 moments) for & factors and adds an extra factor to each to
form designs for k£ + 1 factors. Only designs with distinct wordlength patterns are
retained for the next stage of the algorithm. At each stage, the wordlength pattern
is determined from the elements of T. The algorithm does not recognize that on
rare occasions designs with the same wordlength pattern are not necessarily
isomorphic. However, a design for k& factors can be formed from any of the &
projections involving k — 1 factors and so designs are highly unlikely to be lost
altogether." (Butler 2002b)
Using Butler's methodology, we were able to easily search for even/odd resolution IV
designs using Matlab version 6.5 on a Pentium III and IV computer.
Our program constructed a full factorial in seven basic factors for n = 128 runs

and then constructed a generator matrix of all possible generators (based on the 120

different interactions involving the basic columns). We then started with the seven basic
factors and added one generator at a time. We calculated ¢” for each design and retained

only one design for each distinct #” vector. This method does not distinguish between
non-isomorphic designs with identical design moments (word length patterns). In our
implementation, this method was successful in finding all minimum aberration designs

except at k = 24, where we found only the weak minimum aberration design. In general,
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we lost about two percent of the word length patterns using this approach at n = 128 runs
(see Table 10.1). However, we only identified 20% of the even/odd designs that exist.
Thus having non-isomorphic designs with the same wlp is a very common occurrence at
n=128. For example, the word length pattern (0, 0, 0, 8, 34,42, ...) at k=15, occurs for
four designs (see p. 106). Another word length pattern (0, 0, 0, 21, 0, 80, ...)at k=15,

occurs for 48 non-isomorphic designs.
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10. An Improved Imperfect Isomorphic Rule Approach
In an effort to find a more discriminating function than ¢” (or equivalently, wlp)

for our imperfect isomorphic rule approach to determining isomorphic designs, we turned
to the G(T2”) vector. G(T2") uniquely determined the same designs cataloged by Sun
(2001) and CSW (1993) for n =128 and k=8, 9, 10, 11 as well as all designs at n = 64.
Although we know that several non-isomorphic designs do have identical G(T2") sets,
this happened in only rare instances (see Table 10.1). This means that only those designs

with unique G(T'2") vectors are kept as we sequentially build up our designs. While
this method does miss some designs, the G(T2") vector is much more discriminating

than "

The empirical results at n = 128 show that the designs that were lost were not the
better designs in terms of word length pattern, and that although two non-isomorphic
designs were missed, other designs with identical word length pattern, alias length
pattern, and number of clear two-factor interaction effects were found.

Table 10.1 lists the number of even/odd designs found using several different
isomorphic checks for n = 128 and £ <40. We show the number of even/odd designs

found using the word length pattern as a simple but flawed isomorphic rule, and the
number of even/odd designs found using G(72”) as a flawed isomorphic rule. We also

show the complete enumeration of all even/odd designs and the number of unique word
length patterns that exist among the exhaustive list obtained based on delete-one-factor

projections. We also provide percentages of designs found using the different
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Table 10.1: Comparison of Methods for Finding Even/Odd Resolution IV Designs

k # of e/o # of unique P % found % found G722y, % found
designs by e/owlpby #ofelo of e/o oftotal  #ofe/o  of total
projections  projections  designs  unique e/o designs e/o

found wlp designs found designs

8 2 2 2 100 100 2 100

9 7 7 7 100 100 7 100

10 19 18 18 100 94.7 19 100

11 62 48 48 100 77.4 62 100

12 180 118 118 100 65.6 180 100

13 487 243 243 100 49.9 487 100

14 1,240 448 444 99.1 35.8 1,240 100

15 2,926 777 765 98.5 26.1 2,925 99.9

16 6,208 1,278 1,257 98.4 20.2 6,208 100

17 11,787 1,996 1,946 97.5 16.5 11,787 100

18 19,466 2,890 2,825 97.8 14.5 19,466 100

19 27,994 4,051 3,937 97.2 14.1 27,993 99.9

20 35,192 5,211 5,109 98 14.5 35,192 100
21 39,201 6,237 6,086 97.6 15.5 39,201 100
22 38,847 6,546 6,422 98.1 16.5 38,847 100
23 34,868 6,361 6,226 97.9 17.8 34,868 100
24 28,133 5,656 5,578 98.6 19.8 28,133 100
25 20,569 4,709 4,629 98.3 22.5 20,569 100
26 13,498 3,575 3,516 98.4 26.0 13,498 100
27 8,075 2,611 2,547 97.5 31.5 8,075 100
28 4,284 1,720 1,691 98.3 39.5 4,284 100
29 2,149 1,119 1,099 98.2 51.1 2,149 100
30 976 632 620 98.1 63.5 976 100
31 433 340 332 97.6 76.7 433 100
32 197 177 175 98.9 88.8 197 100
33 101 90 90 100 89.1 101 100
34 31 30 30 100 96.8 31 100
35 13 13 13 100 100 13 100
36 8 8 8 100 100 8 100
37 3 3 3 100 100 3 100
38 2 2 2 100 100 2 100
39 1 1 1 100 100 1 100
40 1 1 1 100 100 1 100
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approaches. In no cases did the sets of delete-one-factor projections fail to distinguish

designs with different ¢” or G(T2").
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11. Interesting Designs of Size 128
While letter pattern and G(72”) are more discriminating than wlp, neither is
universally more successful. For example, at k= 11 we found non-isomorphic designs

with distinct G(T2"”) values and identical letter pattern matrices, while at k= 15 we

found non-isomorphic designs with identical G(T2") (and identical bivariate

distributions) but distinct letter pattern matrices.

During the exhaustive search for designs, a number of interesting designs were
encountered in trying to determine non-isomorphic designs. We describe four problem
cases of interest. Below is a sample of some of the designs encountered along with a
short description of the designs and their properties.

Problem Case 1:

The first case occurs at k= 11. Let pclla, pcllb, and pcl1c represent the three
problem designs. All three even/odd designs have the same word length pattern and the
same alias length pattern. The first design, pcl1a, has a different letter pattern matrix

than pcl1b and pcllc. The other two designs, pc11b and pcllc, have identical letter
pattern matrices. All three designs have unique G(72") values. Table 11.1 lists the

generators for these designs.

Table 11.1: k=11, n =128 Problem Designs

Design  Generators

pclla 7 25 43116
pcllb 7 45 56 91
pcllc 7 56 77 91
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Problem Case 2:

The second case occurs at k= 15. These even/odd designs have identical
G(T2") values, identical word length patterns, and identical alias length patterns.

However, the letter pattern matrix for each design is different. Table 11.2 lists the

generators for these designs.

Problem Case 3:

The third case occurs at k = 16. There are 18 pairs of designs that have various
G(T2") values. Each pair of designs also have identical word length patterns and

identical letter pattern matrices respectively. The designs do have different alias length
patterns. The first four designs listed below are even/odd designs (al through b2) and the

remaining designs are even. Table 11.3 lists the generators for these designs.

Table 11.2: k=15, n =128 Problem Designs

Design  Generators

pcl5a 7 11 19 38 59 73 100 120
pclSb 7 11 19 38 62 73 97 120

41



Table 11.3: k=16, n =128 Problem Designs

Design  Generators

pcléal 7 11 19 41 52 61 74 101 120

pcl6a2 7 11 19 35 61 62 73 85 120

pclébl 7 11 21 38 57 73 82 93 120

pcléb2 7 11 19 38 57 73 84 93 120

pclécl 7 11 21 26 31 112 121 122 124
pcléc2 7 11 21 25 31 112 121 122 124
pclédl 7 25 42 55 79 112 121 122 124
pcl6éd2 7 25 31 42 52 112 121 122 124
pcléel 7 11 21 26 52 84 121 122 124
pclée2 7 25 26 47 79 112 121 122 124
pclofl 7 13 21 104 110112 118 121 122
pcl6f2 7 11 13 19 100103 121 122 124
pclégl 7 13 28 35 62 104 112 121 122
pclég2 7 19 28 41 79 112 121 122 124
pcléhl 7 13 28 38 59 104 112 121 122
pcléh2 7 19 31 41 79 112 121 122 124
pcl6il 7 13 38 61 91 104 112 121 122
pcl6i2 7 13 22 38 59 104 112 121 122
pcl6jl 7 13 44 55 104 110 112 121 122
pcl62 7 13 38 59 61 104 112 121 122
pclékl 7 13 44 79 104 110 112 121 122
pclék2 7 13 38 59 91 104 112 121 122
pcloll 7 38 61 69 94 104 112 121 122
pcl6l2 7 13 22 59 91 104 112 121 122
pcléoml 7 13 22 44 49 62 112 121 122
pclom2 7 13 44 59 91 104 112 121 122
pcléonl 7 13 22 44 49 82 112 121 122
pclén2 7 13 44 55 59 104 112 121 122
pcléol 7 19 28 35 61 76 112 121 122
pcl6o2 7 28 38 47 61 104 112 121 122
pclépl 7 21 25 47 55 84 112 121 122
pclép2 7 28 38 47 59 104 112 121 122
pclégl 7 11 19 38 44 52 100 121 122
pclég2 7 13 21 38 59 104 112 121 122
pclérl 7 11 19 38 44 100 103 121 122
pclér2 7 13 21 59 91 104 112 121 122
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Problem Case 4:

The fourth case occurs at k = 19. The following two pairs of designs have
identical G(T2") values, word length pattern, alias length pattern, and letter pattern

matrices respectively. They are only distinguished by their sets of delete-one-factor
projections. The first pair (pc19al and pc19a2) are even designs, the second pair are

even/odd designs. Table 11.4 lists the generators for these designs.

Table 11.4: k=19, n =128 Problem Designs

Design  Generators

pcl9al 7 13 22 44 49 62 91 98 112 118 121 122
pcl9a2 7 13 22 44 49 62 91 98 112 121 122 124
pclo9bl 7 11 25 31 35 50 85 104 112 121 122 124
pclob2 7 11 25 31 35 50 86 104 112 121 122 124
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12. Finding Good Designs Using Naive Projections

As noted previously, the difficulty of finding minimum aberration designs (and
other good designs) increases as n becomes larger. Examining the case of n = 64
suggests that sequentially eliminating factors to minimize the number of length four
words in the resulting design (ties broken by the minimization of length-five words, then
length-six words, etc.) from a relatively few sos designs present a few design arrays from
which good (minimum aberration) designs are found. This method will be referred to as
the naive projection approach.

Table 12.1 lists the number of length-four words (w4) for minimum aberration
designs and for the naive projections from each of the eight even/odd sos designs for n =
64. The naive projections that result in the minimum aberration design are marked with
"#" while those projections resulting in a weak minimum aberration design are marked
with "*E"

Table 12.1: Number of Length-Four Words for SOS Naive Projections, n = 64

k MA s0s20 sos18 sosl7b  sosl7d  sosl7e  sosl7g  sosl7j sos13
20 125 125%

19 100 100*

18 78 78%* 92

17 59 59% 68 60 65 68 73 105

16 43 43% 49 45 45 49 53 77

15 30 30% 34 33 33 33 37 55

14 22 22% 22%% 23 23 23 24 38

13 14 15 14* 15 15 15 16 25 14%**
12 6 9 8 10 10 10 10 15 6*
11 4 5 4% 6 6 6 5 9 4%
10 2 2% 2% 3 3 3 3 5 2%
9 1 1* 1* 1* 1* 1* 1* 2 1*
8 0,2 0* 0* 0* 0* 0* 0* 0* 0*

* = minimum aberration; ** = weak minimum aberration
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It is interesting to note that the 20-factor sos design projects to the minimum
aberration design for k= 14, 15, ..., 20 (and also 8, 9, and 10); the 13-factor sos design is
weak minimum aberration at k£ = 13, and its naive projections are minimum aberration for
k=38,9,...,12. The weak minimum aberration sos design at k¥ = 13 has 36 clear two-
factor interactions, 16 more than the minimum aberration design and is arguably
preferred over the minimum aberration design due to the more clear two-factor
interactions.

Since sequential projection from just two n = 64 run designs provide attractive
designs forall k=38, 9, ..., 20, we list these two sos designs in Table 12.2, arranging the
design columns so that one only needs to include the number of generators that
correspond to the desired number of factors. For instance, for the minimum aberration
18-factor design, simply omit the last two columns of the 20-factor design. The 20-14.a
sos design is recommended for k = 14, ..., 20 and the 13-7.b design for k=8, ..., 13.
These designs and their embedded projections are the minimum aberration or most

preferred designs available for every & €[8,20]. Figures 12.1 and 12.2 show the aliasing

of two-factor interactions for these two sos designs, with generators as specified in Table
12.2. By arranging into columns the interactions in these tables, we conveniently and
compactly present the aliasing for each of the embedded designs. These tables enable a
practitioner to visualize the additional confusion regarding two-factor interactions that
result from adding, e.g., two or three more factors to a 10-factor design.

Sos designs represent a small fraction of all possible resolution IV designs and yet
they project to all remaining resolution IV designs. Thus from this subset one can project

to all minimum aberration and other good designs. Complete enumeration of
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Table 12.2: Generators for SOS Embedded Projection Designs of Size 64

Design  Generators for Factors 7-20 (identified by Yates column number)

20-14a 31 39 43 61 49 54 13 21 14 19 25 28 44 58
13-7.b 31 39 43 61 51 62 28

Design 13-7.b Generators (Yates column number)

31 39 43 61 51 62 28

Singularity Details (All interactions not listed are clear for designs with k<13)

k: 7 8 9 10 11 12 13
3#8= 4*9= 5*%11

6*7 = 2*10 = 1*12
4*g = 3*%9 = 11*13
3*4 = 8*9 = 5*13
2*] = 6*10 = 1*13
2%6 = 7*10 = 12*13
5%8 = 3*11 = 9*13
5*%9 = 4*11 = 8*13
3*5 = 8*11 = 4*13
4*5 = 9*11 = 3*13
1*10 = 2*¥12 = 6*13
1#7 = 6*12= 2%13
1*6 = 7*¥12=10*13
1*2 = 10*12 =7*13

Figure 12.1: Design 13-7.b Generators and Aliasing for Embedded Projections
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Design 20-14.a Generators (Yates column number)

31 39 43 61 49 54 13 21 14 19 25 28 44 58
Singularity Details k: 14 15 16 17 18 19 20
1*5 =6*11=8*12= 3*¥14= T*15= 2*16= 4*17= 13*18= 10*19= 9*20
2*¥7=6%10=9*%12=5*13 = 4*14 = 15*16 = 3*17= 1*18= 11*19= 8*20
3¥4=8*9=10*11=1*13 = 2*¥15= 7*16=14*17= 5*18= 6*19= 12*20
6*8=11*12= 9*19 = 10*20
6*9 =10*12= 8*19= 11*20
8*10=9*11= 12*¥19=6*20
1*9 =8*13 = 12*18 = 5%20
5*¥8=1*12 = 9*18 = 13*20
5*9=12*13 = 8*18 = 1*20
3*%8 =4*9 = 12*14 = 17*20
4*12 = 9%14 = 8*17 = 3*20
3*%9 =4*§ = 12*17 = 14*20
78 = 12*¥15= 9*16= 2*20
7¥9 =2%12 = 8*16 = 15*20
2*8 = 9*15 = 12*16 = 7%20
2*%9 =7*12= 8*15 = 16*20
9*%10 =8*11 =6*12 = 19*20
1#8 =5*12=9*13 = 18*20
3*12 = 8*14 = 9*%17 = 4*20
3%6 = 11*14 = 10*¥17 = 4*19

3*%10 =4*11= 6*17 = 14*19

4*6 = 10¥14 = 11*17 = 3*19
4*10 = 3*11 = 6*14 = 17*19

7*11 = 6*15= 10*16 = 2*19

1*6 =5*11= 10*¥18 = 13*19

1*10 =11*13= 6*18 = 5*19
5*¥10=6*13 = 11*18 = 1*19
5*6=1*11 =10*13 = 18*19
2*%6="T7*10= 11*16 = 15*19
6*7=2*10 = 11*15 = 16*19

2*11 = 10*15= 6*16= 7*19

1*2 = 13*15= 5*16= 7*18

1*7 = 5*15=13*16= 2*18

1*3 =4*13 = 5*%14 = 17*18

1*4 =3*13 = 5%17=14*18

3*%5 = 1*14 = 13*17= 4*18

4*5 = 13*14 = 1*17= 3*18

5%7=2%13 = 1*15 = 16*18

2*¥5="T7*13 = 1*16 = 15*18

3¥7 = 14*15= 4*16= 2*17

2*3 = 4*15 =14*16 = 7*17

2*%4 = 7*14= 3*15= 16*17

4*7 = 2*14 = 3*16 = 15*17

Figure 12.2: Design 20-14.a Generators and Aliasing for Embedded Projections
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these projections is prohibitive for large n. However, we have found that naive
projections from sos designs at n = 64 and n = 128 identify the best resolution I'V designs.
It is known from projective geometry that for n =16, 32, 64, ..., sos designs exist

at k=n/4 + 1 (Cheng 2002). Furthermore any sos design D with k factors, and » runs

D
D} to produce a sos design of size 2k

D
can be doubled by the construction method {D

factors and 27 runs (Cheng 2002). For k> n/4 + 1, all sos designs are doubled sos
designs. To construct sos designs for k = n/4 + 1, see Cheng (2003). Unfortunately,
these designs only represent a small fraction of the total sos designs that exist for any
given n.

Complementing Cheng’s theoretical results, we have determined for » = 128 that
there exist 88 resolution IV sos designs, 50 with £ >n/4+1, and 38 with k <n/4. Figure
12.3 summarizes these findings. Naive projections of these sos designs lead to minimum
aberration designs. Table 12.3 lists the length four words resulting from the naive
projections for k =24, 22, and 21 sos designs. Table 12.4 lists the naive projections for
the k£ = 25 sos designs. Table 12.5 lists the naive projections for £ =29, 28, 27, and 26
sos designs. Table 12.6 lists the naive projections for the top ten sos designs at k = 33.
Table 12.7 lists the naive projections for k£ = 40, 36, 34, and 31 sos designs.

We have found 88 sos designs at 14 different values of k at n = 128. Four of these
sos designs are the minimum aberration design; this occurs at £ = 25, 29, 40, and 64. It is
interesting to note that even some of the less desirable (in terms of wlp) sos designs often
project to minimum aberration designs and other good designs. For instance, at k£ = 28,

the sos design 28-21.1157 (ranked number 1157 in terms of wlp) naively projects to the
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0 k=20 k=40 5/16
k=18 k=36 9/32
k= 34(5 types) 17/64
k= 33(42 types) 33/128
65/256

k=17 types)

Note: All sos designs
below the dashed line are
even/odd designs. k=31
k=29
k=28
k=27
k=13 k=26 (38 designs
k=25
k=24
k=22
k=21
Figure 12.3: Existence of SOS Designs
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Table 12.3: k=24, 22, and 21 SOS Designs Naive Projections Length-4 Words (wy,...), n = 128

k MA sos24a s0s24b sos24c so0s24d sos24e so0s24f sos22a  sos22b  sos2la sos21b  sos2lc sos2ld sos2le
24 102 103 104 109 111 115 115

23 83 84 85 88 88 92 92

22 65 68 68 70 68 72 72 69 85

21 51 53 54 53 52 58 56 53 66 52 56 64 80 112
20 36 41 41 41 38 44 42 41 50 40 44 48 60 80
19 27 30 30 31 28 33 30 30 37 30 34 36 44 58
18 20 22 22 23 20%* 23 21 23 27 23 25 27 31 41
17 15 15%* 15%* 16 15%* 17 15%* 17 18 17 19 19 21 28
16 10 11 11 11 11 12 11 12 12 12 13 12 13 18
15 7 T** TH* TH** 7* 8 7* 8 8 8 8 8 8 12
14 3 4 4 4 3* 5 3* 5 4 5 5 5 4 8
13 2 2% 2% 2% Q%% 3 2¥* 3 2% 3 2% 2% 2% 5
11 0,6 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 1
10 0,3 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*
9 0,0,3 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*
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Table 12.4: k =25 SOS Designs Naive Projections Length-4 Words (wy,...), n = 128
k MA sos25a s0s25b  s0s25¢c s0s25d sos25e  s0s25f s0s25g sos25h  s0s25i  s0s25] so0s25k

s0s251 sos25m
25 124 124* 125 138 142 143 146 146 147 154 155 155 155 163
24 102 102%* 105 107 114 111 115 115 115 119 123 119 119 127
23 83 83** 86 83* 89 85 89 89 89 93 97 95 93 99
22 65 66 68 65%* 70 65%* 68 72 69 75 76 76 76 78
21 51 S51%* 54 51%* 53 52 52 57 54 59 58 60 60 61
20 36 39 41 40 40 40 40 44 41 44 44 46 47 47
19 27 30 31 30 28 30 30 33 31 32 32 35 35 35
18 20 22 22 23 20%* 22 22 25 23 23 24 25 26 25
17 15 1 5%* 16 17 [ 5%* 16 16 18 16 16 17 17 18 16
16 10 11 11 12 11 11 11 12 11 11 11 12 12 11
14 3 4 4 5 3* 4 4 4 4 4 4 4 4 4
13 2 2% 2% 3 Q%% 2% 2% 2% 2% 2% 2% 2% 2% 2%
11 0,6 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*
10 0,3 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*
9 0,0,3 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*
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Table 12.5: k=29, 28, 27, and 26 SOS Designs Naive Projections Length-4 Words (wy,...), n = 128

k MA s0s29a s0s29b s0s29¢ s0s28 sos27a s0s27b sos27¢c sos27d sos26a s0s26b
29 266 266* 306 370

28 210 210* 250 308 290

27 180 180* 208 254 237 202 207 210 234
26 152 152%* 173 207 191 168 163 176 190 181 190
25 124 126 141 167 153 137 133 145 153 143 146
24 102 102%* 114 135 121 111 105 117 122 113 114
23 83 85 90 107 94 88 86 92 96 91 95
22 65 69 71 83 71 70 68 73 76 70 77
21 51 56 56 63 52 54 53 57 59 54 62
20 36 44 43 48 36%* 42 41 45 44 39 48
19 27 34 32 35 27* 32 30 34 33 30 37
18 20 25 23 25 20%* 24 22 24 24 22 27
17 15 17 [ 5%* 17 [5%* 17 16 18 17 16 20
16 10 10%* 11 11 11 11 11 12 12 11 14
15 7 7% 7* 7 * 7* TH* 7% 8 8 TH* 9
14 3 4 3* 4 3* 4 4 5 5 4 5
13 2 2% Pha 2% Qk* 2% 2% 3 2% 2% 3
11 0,6 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*
10 0,3 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*
9 0,0,3 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*
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Table 12.6: Top Ten k =33 SOS Designs Naive Projections Length-4 Words (wy,...), n = 128

k MA sos33a s0s33b  s0s33c  s0s33d  sos33e  s0s33f  so0s33g  sos33h  so0s33i s0s33j
33 518 592 592 597 600 600 600 605 605 605 605
32 452 517 509 517 525 525 521 525 521 525 521 Plus
31 391 447 434 447 453 455 449 457 453 455 445 32
30 335 386 366 386 392 392 386 395 392 392 376  more...
29 266 330 308 330 334 334 330 338 334 334 318
28 210 280 256 280 285 285 280 289 285 285 266
27 180 235 210 235 239 240 235 244 239 240 220
26 152 198 174 198 200 200 198 205 200 200 182
25 124 165 142 165 165 165 165 169 165 165 149
24 102 136 113 136 137 137 136 138 137 137 120
23 83 110 91 112 112 112 110 110 112 112 97
22 65 90 71 90 90 90 90 90 90 90 76
21 51 72 53 71 71 72 72 72 72 71 59
20 36 57 42 56 56 56 57 57 56 56 46
19 27 45 32 43 43 43 43 43 43 43 34
18 20 34 24 32 32 32 33 33 32 32 25
17 15 25 18 23 23 23 24 24 23 23 18
16 10 17 13 15 15 15 17 17 15 15 12
15 7 11 8 11 11 11 11 11 11 11 8
14 3 7 5 7 7 7 7 7 7 7 5
13 2 3 2% 3 3 3 3 3 3 3 2%
12 1 2 [** 2 2 2 2 2 2 2 [**
11 0,6 1 0* 1 1 1 1 1 1 1 0*
10 0,3 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*
9 0,0,3 0* 0* 0* 0* 0* 0* 0* 0* 0* 0*




Table 12.7: k=40, 36, 34, and 31 SOS Designs Naive Projections Length-4 Words
(W4,...), n =128

K MA sos40 so0s36 sos34a so0s34b sos34c sos34d sos34e sos3la sos3lb
40 1190 1190%*

39 1071 1071*

38 959 959*

37 854 854*

36 756 756* 889

35 665 665* 776

34 589 589*% 674 616 656 680 720 976

33 518 518*% 582 540 560 588 624 848

32 452 452* 499 471 480 503 537 733

31 391 391*% 426 408 417 432 458 630 410 439
30 335 335*% 360 350 359 366 391 538 345 371
29 266 289 302 300 306 312 330 456 287 310
28 210 248 254 254 261 262 276 384 238 259
27 180 210 213 214 219 222 231 321 195 213
26 152 175 177 177 183 185 190 265 161 176
25 124 145 145 145 150 154 155 217 130 143
24 102 121 117 116 121 126 126 176 105 117

23 83 99 94 95 96 101 100 140 86 94
22 65 79 73 76 78 81 77 109 68 74
21 51 61 59 59 62 63 61 85 55 56
20 36 45 47 44 47 50 48 64 43 44
19 27 36 36 31 36 38 36 46 32 33
18 20 28 27 20* 26 28 26 34 23 24
17 15 21 20 15% 18 20 19 24 16 17
16 10 15 14 11 11 13 13 16 11 11
15 7 10 10 7* T* 8 9 11 T T
14 3 6 6 3* 3* 5 6 7 4 4

13 2 4 3 2%% 2%% 2% 3 4 2% 2%
11 0,6 1 0* 0* 0* 0* 0* 1 0* 0*
10 0,3 0* 0* 0* 0* 0* 0* 0* 0* 0*

9 0,0,3 0* 0* 0* 0* 0* 0* 0* 0* 0*
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minimum aberration design for k£ = 20, 19, and 15; and the weak minimum aberration

design for k=18 and 17.
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13. Preliminary Results for Resolution IV Designs of Size 256

While identifying almost 300,000 even/odd designs at n = 128 was challenging,
this pales with the challenge of exhaustively enumerating all designs for n = 256 due to
the great number of designs. For example, while only 88 sos designs exist at n = 128, we
have found over 34,000 sos designs in random searches at n = 256 (See Table 13.1).

To aid in finding good designs, we implemented a method that combined some of
our more successful strategies for finding good designs at n = 64 and n = 128. Our search
at n = 256 used two basic approaches. The first approach consists of a random search for
sos designs by starting with a design whose columns formed a full factorial and then
randomly adding generators to available columns one at a time until an sos design is
discovered (stopping if k > 65 since all 50 sos designs in this range are already known).
Then from these sos designs, we find good designs from the sos designs by naive
projection. The second approach was to find new designs by sequentially building up a
factor at a time using ¢” as a flawed isomorphic rule to check for isomorphism and
retaining the top 2,000 designs from each sequential search and building up from those

2,000 designs.

Table 13.1: Number of Regular Resolution IV" designs

n #ofeven/odd sos # of even/odd # of even # of even sos
designs designs designs designs
16 1 1 4 1
32 2 5 20 1
64 8 150 349 1
128 87 >296,960 >10° 1
256 > 34,015 ? ? 1
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For naive projection from sos designs approach, there are at least three ways to
find sos designs:
e Double the sos designs at n = 128
e Random addition of eligible columns until an sos design is found
¢ Find good designs using software for fixed & and then build up to an sos
design

For the sequential buildup technique the issue of which subset of designs to retain
at each step is critical. For instance, if only the top 1,000 designs are retained at each
buildup step for n = 256, then all the designs buildup to sos designs with £ <40 . Future
work will explore this issue.

From Franklin (1984) we know the minimum aberration values for designs with
up to k= 17 factors for n =256. We also know that as early as k= 11, we will lose some
designs using ¢” as a flawed isomorphic rule. However, we still find all the known
minimum aberration designs. At k=17, we found 33,142 resolution IV designs with
different t”. Of those, 32,126 are even/odd designs. The 1,016 even designs will
continue to grow in number, approximately doubling at each factor until they reach £ =
64. Based upon our results as n = 128, we would expect the number of even/odd designs

to increase for each factor until £ = 44, and then gradually decline at each factor until £ =

80. (See Table 13.2).
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Table 13.2: Existence of Regular Resolution IV" designs

k # of # of even # of #ofeven #ofe/odesigns # even designs
even/odd  designs, even/odd  designs, based on based on
designs, n =64 designs, n=128 t” 1 G(ra?y t” 1 G(ra2Py,

n=64 n=128 n=256 n=256

7 2 2 - - - -

8 3 4 2 3 - -

9 6 6 7 6 3/3 3/3

10 12 12 19 14 12/12 9/9

11 20 14 62 30 44 /50 17/24

12 22 21 180 69 153 /231 44/ 80

13 24 23 487 136 536/1,188 89 /241

14 20 29 1,240 295 1,690/ 6,505 176 / 839

15 15 29 2,926 596 4,668 / 54,269 312 /3,467

16 11 37 6,208 1,292 12,598/ ? 564/ ?

17 10 30 11,787 2,651 32,126/ ? 1,016/ ?

18 3 30 19,466 5,598 ? ?

19 1 24 27,994 11,341 ? ?

20 1 23 35,192 22,728 ? ?
21 - 16 39,201 43,516 ? ?
22 - 15 38,847 79,603 ? ?
23 - 9 34,868 ? ? ?
24 - 8 28,133 ? ? ?
25 - 5 20,569 ? ? ?
26 - 4 13,498 ? ? ?
27 - 2 8,075 ? ? ?
28 - 2 4,284 ? ? ?
29 - 1 2,149 ? ? ?
30 - 1 976 ? ? ?
31 - 1 433 ? ? ?
32 - 1 197 ? ? ?
33 - - 101 ? ? ?
34 - - 31 ? ? ?
35 - - 13 ? ? ?
36 - - 8 ? ? ?
37 - - 3 ? ? ?
38 - - 2 ? ? ?
39 - - 1 ? ? ?
40 - - 1 ? ? ?
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The sheer number of designs that exist at larger n shows the value of the naive
projection method. We are able to rather efficiently evaluate the naive projections of sos
designs at n = 256. Table 13.3 below shows the best designs found (based on wlp) for
each respective &, and the corresponding alp, number of degrees of freedom used for
main effects and two-factor interactions, the number of clear two-factors, and L.« for
each design. The Yates ordered columns for those designs are listed in Table 13.4.

We have found over 34,015 sos designs at n = 256. The sos designs found occur
atk=33, ..., 66,68, 72, 80, and 128 at n = 256. Future work will involve improving
methods of finding good sos designs.

Additional future work will involve looking at ways to refining the naive
projection method to possibly including additional projections. It is no surprise that
empirical evidence at n = 128 demonstrated at times the second best (or worse) projection

for one design, could eventually lead to a better design a few projections later. Consider

the even/odd 27> design. The naive projections based on minimizing ¢” lead to a

different design at k' = 16 than if the criteria looked at only minimizing the length-4 and
length-5 words with ties broken arbitrarily. The hope would be to find a method to
identify which small set of projections lead to good designs. We would want as small a
set of projections as possible that lead to good designs to avoid the combinatorial

problem of having to look at all possible combinations of projections.
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Table 13.3: Characterization of Good Designs for n = 256

k ws ws  wg df C2FI L, alp

9 0 0 0 45 36 1 36

10 0 O 1 55 45 1 45

11 0 O 6 66 55 1 55

12 0 O 12 78 66 1 66

13 0 3 12 91 78 1 78

14 0 9 18 105 91 1 91

15 0 15 30 120 105 1 105

16 0 24 44 136 120 1 120

17 0 34 68 153 136 1 136

18 3 36 114 162 135 2 1359

19 4 48 168 178 147 2 14712

20 5 64 240 195 160 2 16015

21 9 104 268 206 162 3 162212

22 14 137 346 218 168 3 168217

23 20 172 450 217 136 3 136571

24 27 214 582 221 120 3 120752

25 34 266 752 227 108 3 108904

26 43 325 963 231 94 3 941029

27 53 395 1224 235 80 4 80114131

28 64 476 1550 239 66 4 66126163

29 78 579 1908 246 73 3 739945

30 95 686 2340 245 55 4 55105505

31 113 792 2928 242 21 6 2114041612
32 133 932 3576 245 19 6 1912457922
33 153 1095 4360 248 17 6 17106751322
34 176 1280 5272 252 15 6 1597802123
35 200 1488 6360 254 9 6 988882824
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Table 13.3 (Continued)

k ws ws  wg df  C2FI Lax alp

36 225 1728 7632 255 0 6 081963606

37 264 2004 8928 252 2 8 250102560221

38 297 2304 10592 253 1 8 133104720203

39 333 2632 12512 254 1 8 12192960023

40 370 3008 14720 255 0 8 010801200005

41 482 3048 17583 253 10 10 102559563996521

42 545 3388 20650 254 10 10 1024564345166921

43 619 3818 23512 250 0 13 0223010027002331001

44 685 4290 27229 251 0 13 01721102390012140101

45 760 4792 31458 252 0 13 01612925900614601 1

46 838 5352 36209 253 0 13 016084790021210202

47 926 5980 41305 254 0 14 0160521101026125102

48 1019 6648 47182 255 0 15 01602413270201806002

49 1154 7383 52815 253 0 15 0003611927050000683

50 1257 8200 60044 254 0 15 00016120460500000107

51 1365 9100 68068 255 0 15 0000112700500000017

52 1500 9264 80976 249 0 24 0006102320004808000000000001
531632 10164 91572 250 0 25 00038156000242480000000000001
541769 11152 103232 251 0 26 000157820008321600000000000001
551911 12240 116000 252 0o 27 00003011000002432000000000000001
56 2058 13440 129920 253 0 28 0000014000000560000000000000001
57 2282 14280 146272 254 0 28 0000014000000056000000000000001
58 2534 15120 164304 255 0 29 00000140000000056000000000000001
59 2870 14256 197856 234 0 22 00000004811200000000000114

60 3075 15552 219840 235 0 22 0000000016000000000000015

61 3307 16848 244344 236 0 23 000000001124800000000000312
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Table 13.3 (Continued)

k ws ws  wg df  C2FI Lax alp

62 3548 18252 270960 237 0 24 00000000727990000000000069

63 3798 19773 299796 238 0 25 0000000040932700000000000096

64 4057 21420 330960 239 0 26 000000001690540000000000000123

65 4325 23203 364560 240 0 26 00000000070900000000000000015

66 4619 24989 401898 241 0 27 0000000004294240000000000000213

674924 26912 442160 242 0 28 00000000021874840000000000000411

68 5240 28982 485484 243 0 29 00000000076972120000000000000069

69 5567 31210 532008 244 0 30 000000000040096 24 a=8 az=7

70 5905 33612 581862 245 0 31 00000000000 12040 a3=10 az;=5

716273 36014 636851 246 0 32 0000000000072808 az=11a3=4

72 6654 38586 695799 247 0 33 000000000003696271 a3=12 a33=3

73 7048 41343 758875 248 0 34 000000000001288573 a3=13 azs=2

74 7455 44296 826252 2499 0 35 00000000000056986 a34=14 a3s=1

757875 47460 898100 250 0 35 000000000000015010 a3s=15

76 8330 50625 976808 251 0 36 00000000000009070 a36=15

77 8800 54000 1060766 252 0 37 00000000000004599 16 az37=15

78 9285 57600 1150184 253 0 38 0000000000000159748 a3g=15
79 9785 61440 1245272 254 0 39 00000000000000 6496 azo=15
80 10300 65536 1346240 255 0 40 000000000000000 160 a40=15
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Table 13.4: Generators for Table 13.3 Designs for n = 256

k Design columns (Yates standard order)
9 1248163264 128255
10 | 124816326364 128199
11 | 1248163264127 128 143179
12 | 1248163264127 128 143179 213
13 | 1248163264 105127128 143179 213
14 | 124816273264 105127 128 143 179213
15 | 12481627324664 105127 128 143 179 213
16 | 12481632647585108 127 128 143 150179 189
17 | 12481632647585108 127 128 143 150 179 189 229
18 | 1248162732466492105127 128 143 179 182194213
19 | 1248162732466492 105127 128 143 179 182 194 213 229
20 | 1248162732466492 105127 128 143 179 182 194 213 229 248
21 | 124816232732466492 105127128 143 173 179213 217 227 254
22 | 12481627324664 7788105127128 143 158 164 179 185201 213 234
23 | 12478162732466477 105127 128 143 158 179 185201 213 220 228 234
24 | 1247816273246647794 105127 128 143 158 179 185201 213 220 228 234
25 | 12481627324664 7787105112127 128 143 158 166 179 180 185 213 220 232 237
26 | 12481627324664 7787105112124 127 128 143 158 166 179 180 185 213 220 232 237
27 | 12481627324664 7787105112124 127 128 143 158 166 179 180 185 213 219 220 232 237
28 | 12481627324664 7787105112124 127 128 143 158 166 179 180 185 213 219 220 232 237 25
29 | 124816232732394658 6477 84105124127 128 143 145 146 179 185200 213 217 225 228 234
30 | 1248162732354664 778788105112 127 128 143 158 166 179 180 185 193 210 213 219 220 232 237
31 | 1248163243506264 7578838588108 113 118 127 128 138 143 149 150 162 173 179 201 232 239 244
32 | 1248163243506264 7578838588108 113 118 127 128 138 140 143 149 150 162 173 179 201 232 239 244
33 | 1248163243506264 7578838588108 113 118 127 128 138 140 143 149 150 155 162 173 179 201 232 239 244
34 | 124816233243506264757883 8588108 113 118 127 128 138 140 143 149 150 162 173 179 185 201 232 239 244
35 | 124816233243506264757883 8588108 113 118 127 128 138 140 143 149 150 162 173 179 185 201 208 232 239 244
36 | 124816233243506264757883 8588108 113 118 127 128 138 140 143 149 150 162 173 179 185 201 208 229 232 239 244
37 | 1248162728323537465564 707787105106 112 124 127 128 137 143 158 166 179 180 185 202 213 219 220 231 232 237 25
38 112481627283235374655647077 8788105106112 124127 128 137 143 158 166 179 180 185202213 219220 231 232 237 250
39 | 12481627283235374655647077 8788105106112 124 127 128 137 143 158 166 179 180 185 193 202 213 219 220 231 232 237 250
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Table 13.4 (Continued)

k Design columns (Yates standard order)

40 [ 12481627283235374655647077 8788105106112 124 127 128 137 143 158 166 179 180 185 193 202 210 213 219 220 231 232 237 250

41 | 124814163239425053576264677074768184879193 128 138 151 157 166 171 177 188 196 199 203 210 216 226 233 239 243 244

42 | 124814163239425053576264677074768184879193 128 138 151 157 166 171 177 188 196 199 203 210 216 223 226 233 239 243 244

43 | 12481116192232353849616264719093 106109 114 117 120 127 128 131 141 153 154 159 170 175 181 182 187 193 198 200 207 212 227
250253

44 | 12481116192232353849616264719093 106109 114 117 120 127 128 131 141 153 154 159 169 170 175 181 182 187 193 198 200 207 212
227250253

45 | 1248111619223235384961 6264719093 106109 114 117 120 127 128 131 141 153 154 159 169 170 175 181 182 187 193 198 200 207 211
212227250253

46 | 12481116192232353849616264719093 106109 114 117 120 127 128 131 141 153 154 159 169 170 175 181 182 187 193 198 200 207 211
212227 228 250 253

47 | 1248111619223235384952616264719093 106109 114 117 120 127 128 131 141 153 154159 169 170 175 181 182 187 193 198 200 207 211
212227228 250 253

48 | 1248111619223235384952616264719093 106109 114 117 120 127 128 131 141 153 154 159 169 170 175 181 182 184 187 193 198 200 207
211212227228 250 253

49 | 1247813141621263132424950525556596264758388101 110118 125128 133 143 147 150 156 163 166 169 172 176 181 191 193 202
210217 228 239 247 252

50 | 1247813141621263132424950525556596264758388101 110118 125 128 133 143 147 150 156 163 166 169 172 176 181 186 191 193
202210217 228 239 247 252

51 | 124781314162126313242474950525556596264758388101 110118125128 133 143 147 150 156 163 166 169 172 176 181 186 191 193
202210217 228 239 247 252

52 | 12481621303237435154575860647578 8690929598103 104 109 117 123 126 128 131 133 137 142 146 159 167 170 173 177 193 198 204
208 215219 221 222 224 239 243 244

53 | 12481621303237435154575860647578 8690929598100 103 104 109 117 123 126 128 131 133 137 142 146 159 167 170 173 177 193 198
204 208 215219 221 222 224 239 243 244

54 | 1248162130323743515457586064 7578 8690929598 100 103 104 109 117 123 126 128 131 133 137 142 146 159 167 170 173 177 190 193
198 204 208 215 219 221 222 224 239 243 244

55 | 124816213032374351545758606475788690929598 100103 104 109 117 123 126 128 131 133 137 142 146 152 159 167 170 173 177 190
193 198 204 208 215 219 221 222 224 239 243 244

56 | 1248162130323743515457586064 7578 8690929598 100103 104 109 117 123 126 128 131 133 137 142 146 152 159 167 170 173 177 190
193 198 204 208 215 219 221 222 224 239 243 244 249

57 | 12481621303237435154575860647578 8690929598 100103 104 109 117 123 126 128 131 133 137 142 146 152 159 167 170 173 177 187

190 193 198 204 208 215 219 221 222 224 239 243 244 249
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Table 13.4 (Continued)

k Design columns (Yates standard order)

58 | 124816213032374351545758606475788690929598 100 103 104 109 117 123 126 128 131 133 137 142 146 152 159 167 170 173 177 187
190 193 198 204 208 215 219 221 222 224 229 239 243 244 249

59 | 12481314162327323842445152566471818288939499100104 111 112 117 118 121 122 128 131 133 137 140 145 150 154 157 161 164
167 168 173 178 185 193 198 205 208 213 220 223 226 233 238 251

60 | 12481314162327323842445152566471818288939499100104 111112117 118121 122 128 131 133 137 140 145 150 154 157 161 164
167 168 173 178 185 193 198 205 208 213 220 223 226 233 238 251 253

61 | 12481314162327323842445152566471818288939499100104 111 112117 118 121 122 128 131 133 137 140 145 150 154 157 161 164
167 168 173 178 185 193 198 205 208 213 217 220 223 226 233 238 251 253

62 | 12481314162327323842445152566471818288939499100104 111 112117 118 121 122 128 131 133 137 140 143 145 150 154 157 161
164 167 168 173 178 185 193 198 205 208 213 217 220 223 226 233 238 251 253

63 | 12481314162327323842445152566471818288939499100104 111 112117118 121 122 128 131 133 137 140 143 145 150 154 157 161
164 167 168 173 178 185 193 198 202 205 208 213 217 220 223 226 233 238 251 253

64 | 12481314162327323842445152566471818288939499100104 111 112 117 118121 122 128 131 133 137 140 143 145 150 154 157 161
164 167 168 173 178 181 185 193 198 202 205 208 213 217 220 223 226 233 238 251 253

65 | 1248131416232732384142445152566471818288939499100104 111 112117118 121 122 128 131 133 137 140 143 145 150 154 157
161 164 167 168 173 178 181 185 193 198 202 205 208 213 217 220 223 226 233 238 251 253

66 | 124813141623273238414244515256636471818288939499 100104 111112117 118 121 122 128 131 133 137 140 143 145 150 154 157
161 164 167 168 173 178 181 185 193 198 202 205 208 213 217 220 223 226 233 238 251 253

67 | 12481314162327323738414244515256636471818288939499100104 111112117 118 121 122 128 131 133 137 140 143 145 150 154
157 161 164 167 168 173 178 181 185 193 198 202 205 208 213 217 220 223 226 233 238 251 253

68 | 12481314162327323738414244515256636471818288939499100104 111112117 118 121 122 128 131 133 137 140 143 145 150 154
157 161 164 167 168 173 178 181 185 193 198 202 205 208 211 213 217 220 223 226 233 238 251 253

69 | 12481314162327323738414244515256636471818288939499100104 111112117 118 121 122 124128 131 133 137 140 143 145150
154 157 161 164 167 168 173 178 181 185 193 198 202 205 208 211 213 217 220 223 226 233 238 251 253

70 | 1248131416232728323738414244515256636471818288939499100104 111112117 118121 122 124 128 131 133 137 140 143 145
150 154 157 161 164 167 168 173 178 181 185 193 198 202 205208 211 213 217 220 223 226 233 238 251 253

71 | 12481623252628323943454651535456647173747681 8284889599101 102104 111 112119123 125126 128 131 133 137 142 145 150
152 155157 161 166 170 172 175 178 180 183 185 190 193 198 200 203 205 208 211 217 226 228 233 238 241

72 | 12481623252628323943454651535456647173747681 8284889599101 102104 111112119123 125126 128 131 133 137 142 145 150

152 155 157 161 166 170 172 175 178 180 183 185 190 193 198 200 203 205 208 211 213 217 226 228 233 238 241
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Table 13.4 (Continued)

k Design columns (Yates standard order)

73 | 12481623252628323943454651535456636471737476818284889599101102104 111112119123 125126 128 131 133 137 142 145
150 152 155157 161 166 170 172 175 178 180 183 185 190 193 198 200 203 205 208 211 213 217 226 228 233 238 241

74 | 12481623252628323943454651535456636471737476818284889599101102104 111112119123 125126128 131133 137 142 145
150 152 155157 161 166 170 172 175 178 180 183 185 190 193 198 200 203 205 208 211 213 217 222 226 228 233 238 241

75 | 12481623252628323943454651535456636471737476818284889599101102104 111112119123 125126 128 131133 137 142 145
150 152 155 157 161 166 170 172 175 178 180 183 185 190 193 198 200 203 205 208 211 213 217 222 226 228 231 233 238 241

76 | 1248151623252628323943454651535456636471737476818284889599101102104 111112119123 125126 128 131 133 137 142
145 150 152 155 157 161 166 170 172 175 178 180 183 185 190 193 198 200 203 205 208 211 213 217 222 226 228 231 233 238 241

77 | 1248151623252628323943454651535456636471737476818284889599101102104 111112119123 125126 128 131 133 137 142
145 150 152 155 157 161 166 170 172 175 178 180 183 185 190 193 198 200 203 205 208 211 213 217 222 226 228 231 233 238 241 246

78 | 1248151623252628323943454651535456636471737476818284889599101102104 111112119123 125126 128 131 133 137 142
145 150 152 155 157 161 166 170 172 175 178 180 183 185 190 193 198 200 203 205 208 211 213 217 222 226 228 231 233 238 241 246 250

79 | 1248151623252628323943454651535456636471737476818284889599101102104 111112119123 125126128 131133 137 142
145 150 152 155 157 161 166 170 172 175 178 180 183 185 190 193 198 200 203 205 208 211 213 217 222 226 228 231 233 238 241 246 250 252

80 | 1248151623252628323943454651535456636471737476818284889599101102104 111112119123 125126128 131133 137 142
145 150 152 155 157 161 166 170 172 175 178 180 183 185 190 193 198 200 203 205 208 211 213 217 222 226 228 231 233 238 241 246 250 252 255

66



14. Conclusions

This dissertation has introduced the alp which provides another useful
characterization of designs. The alp of a design contains the number of clear two-factor
interactions, the number of degrees of freedom used for main effects and two-factor
interactions, and lists the length of the largest set of aliased two-factor interactions. The
alp can be used to calculate the number of length-four words, and is helpful in
differentiating designs.

We have also studied projections of designs. We now know that all regular
resolution IV designs have at least one sos parent. We know an examination of
projections from all the sos designs will result in a complete set of regular resolution IV
designs. We have introduced a method to find good designs using naive projections from
sos designs instead of an exhaustive search.

We have examined some of the properties of the 7" matrix and demonstrated its
usefulness in searching for good designs. We have found the minimum aberration
designs for n = 128 based upon our isomorphic conjecture. We list not only these designs
and their properties, but provide a catalog of designs with respect to word length pattern,
degrees of freedom used, clear two-factor interactions, and minimizing the length of the
longest set of aliased two-factor interactions.

We know that the naive projections from sos designs leads to all the minimum
aberration values for n = 32, 64, and 128. We know that the number of regular resolution
IV designs increases at a rate that makes exhaustive searches infeasible beyond n = 128
using current technology. We know that projections from the doubled sos design at

k = (5/16)n results in excellent (and very often minimum aberration) designs. We
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provide a number of interesting designs at n = 128 that are alike in several (sometimes
all) characterization criteria, yet non-isomorphic.

Finally, we have found over 34,015 sos designs for n =256. We show how the
magnitude of the number of designs increases with larger n. We use naive projections
and build up using the best 2,000 designs to provide a preliminary table of the best

designs at n = 256.

68



References

69



Box, G. E. P., and Hunter, J. S. (1961), "The 2%P Fractional Factorial Designs."
Technometrics, 3, 311-351, 449-458.

Butler, N. A. (2003), "Some theory for constructing minimum aberration fractional
factorial designs." Biometrika, 90, 233-238.

Butler, N. A. (2002a), "Classification of Efficient Two-Level Fractional Factorial
Designs." Submitted.

Butler, N. A. (2002b), Private communication. October 2002.

Chen, H., and Hedayat, A. S. (1998), "2"™ designs with resolution III or IV containing
clear two-factor interactions." Journal of Statistical Planning and Inference, 75,
147-158.

Chen, J. and Lin, D. K. J. (1991), "On the identity relationships of 2*? designs." Journal
of Statistical Planning and Inference, 28, 95-98.

Chen, J., Sun, D.X., and Wu, C.F.J. (1993). "A Catalogue of Two-level and Three-level
Fractional Factorial Designs with Small Runs," International Statistical Review,
61, 131-145.

Cheng, C. S. (2003), Presentation, Spring Research Conference, Dayton, Ohio.

Cheng, C. S. (2002), Private communication. Design and Analysis of Experiments I
Conference, Vancouver, Canada.

Clark, J. B. and Dean, A. M. (2001),"Equivalence of Fractional Factorial Designs."
Statistica Sinica, 11, 537-547.

Draper, N. R., and Mitchell, T. J. (1970), "Construction of a set of 512-Run Designs of
Resolution > 5 and a Set of Even 1024-Run Designs of Resolution > 6." Annals
of Mathematical Statistics, 41, 876-887.

70



Draper N. R., and Mitchell, T. J. (1968), "Construction of a set of 256-Run Designs of
Resolution > 5 and a Set of Even 512-Run Designs of Resolution > 6 with
Special Reference to the Unique Saturated Designs." Annals of Mathematical

Statistics, 39, 246-255.
Draper N. R., and Mitchell, T. J. (1967), "The Construction of Saturated 2% Designs."

Annals of Mathematical Statistics, 38, 1110-1126.

Eves, H. (1966). Elementary Matrix Theory. Allyn and Bacon, Boston.

Franklin, M. F. (1984). "Constructing Tables of Minimum Aberration p"™ Designs."
Technometrics, 26, 225-232.

Fries, A., and Hunter, W.G. (1980), "Minimum Aberration 2*P Designs." Technometrics,
22, 601- 608.

Hedayat, A.S., Sloane, N. J. A., and Stuftken, J. (1999), Orthogonal Arrays. theory and
applications. Springer Publishers, New York.

John, P. W. M. (1962), "Three-quarter replicates of 2" designs" Biometrics, 18, 172-184.

Li, H. and Mee, R.W. (2002), "Better Foldover Fractions for Resolution III 2P Designs,"
Technometrics, 44, 278-283.

Ma, C. X., Fang, K. T., and Lin, D. K. J. (2001), "On the Isomorphism of Fractional
Factorial Designs." Journal of Complexity, 17, 86-97.

Miller, A. (1997), "Strip-Plot Configurations of Fractional Factorials", Technometrics,
39, 153-161.

Montgomery, D.C. (2001). Design and Analysis of Experiments, 5 ed., Wiley, NY.

SAS (1999), SAS/QC User's Guide, Release 8, Cary, NC: SAS Institute, Inc.

Sun, D. X. (2001), Private communication. Catalog of n = 64, 128 two-level designs.
71



Sun, D. X., Li, W., and Ye, K. Q. (2002), "An Algorithm for Sequentially Constructing
Non-Isomorphic Orthogonal Designs and its Applications." Preprint, SUNY-
AMS-02-13, 1-27.

Wu, C. F. J., and Hamada, M. (2000), Experiments, Planning, Analysis, and Parameter

Design Optimization. Wiley & Sons, New York.

72



Appendices

73



Appendix A: Yates Column Order Design Matrix
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Yates Column Order Generator Matrix, For r > 129,...,255 i =i, +i_,

20

19

18

17

16

15

14

13

12

11

10

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

23

22

21

60

59

58

57

56

55

54

53

52

51

50

49

48

47

46

45

44

43

42

41

80

79

78

71

76

75

74

73

72

71

70

69

68

67

66

65

64

63

62

61
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Yates Column Order Generator Matrix (Continued), For r > 129,...,255 i =i, +i 5

82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100

81

102 103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120

101

122 123 124 125 126 127 128

121

76



Appendix B: Catalog of Even/Odd Resolution IV Design for n = 64
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Even-Odd Resolution IV Designs of Size 64

Design csw# Generators df. wy ws, W, ... Alias Length Pattern ~ E/O Pro;j.
20-14a 1 7,11,13,14,19,21,22,35,37,38,57,58,60,63 63 125, 256, 480,... 0,0,0,40,0,0,0,0,0,3 a
19-13.a 1 7111314192122353738575860 62 100, 192, ... 0,0,16,24,0,0,0,0,3 a,b
18-12a 1 7111314192122353757 5860 61 78,144, ... 0,3,25,12,0,0,0,3 a, c
18-12b 2 71113141921223537385758 61 84,128, ... 0,16,0,24,0,0,0,2,1 c, h
18-12c 3 711131419212225263560063 63 92,112, ... 0,30,0,0,0,14,0,0,1 f,1
17-11a 1 711131419213537575860 60 59,108, ... 0,9,27,4,0,0,3 a, c
17-11b 2 7111929374147 49 555962 63 60, 80, ... 16, 0, 0, 30 b
17-11.c *  711131419212235375758 60 64,96, ... 2,14,12,12,0,0,2,1 c,f g1
17-11.d 3 7111319212535374149 63 63 65,75, ... 16,0,15,0,15 b,d
17-11.e 4 711131419212535374163 63 68,72, ... 16, 6,0, 18,0, 6 d, h
17-11.f  * 7111314192122 253560 63 62 68,88, ... 4,26,0,0,12,2,0,1 e, g,j
17-11.g 5 711131419212225353763 63 73,67, ... 19,0,12,0,12,0,3 h, 1, ]
17-11.h 7 711131419212235373857 60 76,64, ... 16,0,0,24,0,0,0,3 1,
17-111 10 71113 1419212225263560 62 84,56, ... 16,14,0,0,0,14,0,1 j,k
17-11, 6 711131419212225262863 63 105, 35, ... 31,0,0,0,0,0, 15 k
16-10.a 1 7111319213537575860 59 43,81, ... 0,18,22,0,0,3 a,b,d
16-10b 2 711192937414749 5559 61 45,60, ... 15,0, 15,15 C
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Design csw# Generators df. wy ws, W, ... Alias Length Pattern ~ E/O Pro;j.
16-10.c 7 7111314192135375758 59 47,72, ... 4,15,17,4,0,2, 1 d,h,j,1
16-10.d 3 7111319212535374163 61 49,56, ... 15,6,9,9,6 c, f,1
16-10.e 8 7111314192125356063 61 49,68, ... 8,22,0,9,5,0,1 e, g j,m
16-10.f 9  7111314192122355760 59 51,64, ... 4,24,0,12,0,1,2 h,n
16-10.g * 7111314192122355758 57 52,64, ... 0,26,0,12,0,2,0,1 j,n
16-10Lh 4 7111314192125353763 61 53,52, ... 18,3,9,9,3,3 i, k,I,m
16-100 10 7111314192122353757 58 57,48, ... 15,0,12,12,0,0,3 I,n
16-10. 5 7111314192122253560 60 61,44, ... 17,12,0,0,12,2,1 m, n, 0
16-10k 6 71113141921 22252660 60 77,28, ... 29,0,0,0,0, 14, 1 0

15-9.a 1 7111930374149 60063 58 30,60, ... 0, 30, 10,0, 3 a

15-9.b 2 71119293037414960 58 30,61, ... 0,30, 10,0, 3 a, c
15-9.c 3 71119293741474955 59 33,44, ... 14,6,17,7 d, g
15-9.d 6 71113192135375758 58 33,54, ... 6,19,15,0,2, 1 a,c,h,j,n
15-9.¢ 7  71113192125356063 60 34,52, ... 12,18,5,9,0,1 b,e, f,j,0
15-9.f 8 71113192135414963 59 35,42, ... 14,11, 8,10, 1 d, i,k
15-9.g * 71113 141921415463 60 35,50, ... 12, 18,8, 3,3, 1 e,m, q
15-9.h * 7111314 1921355760 58 36,48, ... 8,20,8,4,1,2 h,1, m, r
15-9.1 9 71113192125353763 59 37,40, ... 17,6,11,7,3 g,1,k,n,0
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Design csw# Generators df. wy ws, W, ... Alias Length Pattern ~ E/O Pro;j.
15-9.j * 7111314 1921355758 56 37,48, ... 4,22,8,4,2,0,1 j, m,p,
15-9.k 4 711131419 21354163 59 39,38, ... 19,2,16,2,4,1 k,q,r
15-9.1 * 71113141921353757 56 41,36, ... 14,3,17,4,0,3 n, r
1599m 10 71113141921253560 58 43,34, ... 18,10,0,9,5, 1 0,q,1,S
15-9.n *  71113141921223557 56 45,32, ... 14,12,0,12,0,2, 1 r,t
15-9.0 5 71113141921222558 57 55,22, ... 27,0,0,0,12,3 s, t
14-8.a 1 7111930374149 60 57 22,40, 36, ... 8,26,6,2,1 d,h,o
14-8.b 2 711192930374147 59  22,40,41, ... 16, 14, 14,0, 1 a, i, m
14-8.c 6 711192930374149 57 22,41, ... 8,26,6,2,1 d,i,1,0
14-8.d 7 71119303741 5256 57 23,32, ... 13,15,12,3 c, f
14-8.e 8 711131921415463 59 23,38, ... 16,17,8,3,1 a, e, h,k p
14-8.f 9 7111319214654 56 59 23,40, ... 16,17,8,3,1 e 1,q
14-8.g 10 711192937414749 57 24,31, ... 16,9, 15,3 f,m, o
14-8.h ¥ 711131921355760 57 24,36, ... 12,19,9,1,2 d,gk,s
14-8.1 ¥ 711131921414963 57 25,30, ... 16,12,9,6 £,j,Lp,q
14-8.j ¥ 711131921355758 55 25,36, ... 8,21,9,2,0,1 h,i,k,r,s
14-8.k ¥ 711131921354163 57 26,29, ... 18,8,12,4, 1 f,j,p, s
14-8.1 * 7111314193757 63 57 26,32, ... 12,24,0,4,3 gt
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Design csw# Generators df. wy ws, W, ... Alias Length Pattern ~ E/O Pro;j.
14-8.m * 7111314 19355357 55 27,32, ... 8,26,0,5,1,1 k,t,u
14-8.n *  711131921353757 54 28,27, ... 13,9,15,0,3 I, s

14-8.0 3 711131921253560 56 29,26, ... 19,8,5,9,1 m,p,q,s,V
14-8.p * 7111314193553 54 51 29,32,... 0,30,0,6,0,0,1 r,u
14-8.q * 7111314192141 54 56 30,25, ... 19,8,8,3,4 p,t, W, X
14-8.r * 71113141921 3557 54 31,24, ... 15,10,8,4,2,1 s, t,u, w
14-8.s 4 711131419212554 54 38,17, ... 25,0,0,9,6 V, W, X
14-8.t 5 711131419212257 54 39,16,... 25,0,0,12,0,3 w

13-7.a 1 7112125385860 58 14,28, ... 20, 18,6, 1 b,e, g, i
13-7.b 2 7111330464963 63 14,33, ... 36,0, 14 a, h
13-7.c 3 7111929375962 55 15,24, ... 12,27,0,3 f

13-7.d 4 7111929374160 56 15,27, ... 16,21,4,2 c, g k,m
13-7.e 5 7111319464963 58 15,28, ... 22,15,6,2 b, g h,j,1
13-7.f 6 7111930374152 55 16,22, ... 17,15,9,1 d, f,i,m
13-7.g 7 7111319375763 56 16,24, ... 18, 18,4, 3 c,ep
13-7.h 8 7111937416063 54 16,26, ... 12,23,5,0,1 g k,n
13-7.i * 7111929303741 54 16,28, ... 12,23,5,0,1 g,m, 0
13-7 * 7111319374963 55 17,21, ... 19,12,9,2 d, i,k 1 p
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Design csw# Generators df. wy ws, W, ... Alias Length Pattern ~ E/O Pro;j.
13-7.k * 7111319355357 54 17,24, ... 19,12,9,2 e, g j,n,p,q
13-7.1 * 7111930374149 52 18,20,24,... 12, 18,6, 3 k, m
13-7m 9 7111929374147 54 18,20,28, ... 20,6, 14,1 i,m,r
13-7n 10 7111319354963 55 18,21,24,...  21,8,12,0,1 f1,q
13-7.0 * 7111929374149 52 18,21,24,... 12,18, 6,3 m

13-7.p * 7111319214154 54 19,19, ... 20,9,8, 4 L,k Lptn
13-7.q * 7111319214654 54 19,20, ... 20,9,8,4 l,u

13-7.r * 7111319355354 50 19,24, ... 6,24,6,0,0,1 s,q,0, 1
13-7.s * 7111319213557 52 20,18, ... 16,11,9,2,1 k,m,p,q,t
13-7.t * 7111314193757 52 22,16, ... 16, 16,0, 5,2 p,V

13-7.u * 7111314193553 50 23,16,... 12,18,0,6,0, 1 q, v

13-7.v * 7111319212546 51 25,13, ... 23,0,5,10 rtu
13-7.w * 7111314192157 51 26,12, ... 23,0,8,4,3 t, v

13-7.x * 7111314192154 51 26,13, ... 23,0,8,4,3 u, v

12-6.a 1 71129455162 62 6,24, ... 36,12,2 a

12-6.b 2 71121465456 57 8,20, ... 27,15,3 a,c,d, e
12-6.c 3 71121415163 55 9,18, ... 24,15, 4 ¢, h

12-6.d 4 71121415456 53 10,15, ... 21, 15,5 b,d, h
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Design csw# Generators df. wy ws, W, ... Alias Length Pattern ~ E/O Pro;j.
12-6.¢ 6 71119375763 53 10,16, 12, ... 20, 18,2, 1 c, 8]
12-6.f 7 71119293759 53 10, 16, 16, ... 20, 18,2, 1 d, f,1
12-6.g 8 71119293757 53 10,18, ... 20, 18,2, 1 c,e h,1,j,1
12-6.h 5 71113304649 56 10,20, ... 30,6, 8 a, e, k,m
12-6.1 9 71121253858 52 11,14, ... 21,12,7 d, g, h,o
12-6.j * 71119375760 51 11,16, ... 16,21,0,2 e, ]

12-6.k * 71119374160 50 12,13, ... 17,15,5,1 h,j,n, 0
12-6.1 10 71113194649 52 12,14,12, ... 23,9,7,1 d,h,j,kp,r
12-6.m * 71119293741 50 12,14,12, ... 17,15,5,1 h,1,0
12-6.n * 71119375758 49 12,16, ... 12,23,1,0,1 i,j, T
12-6.0 * 71119293037 49 12,20, ... 12,23,1,0,1 i,Ls
12-6.p * 71113193757 50 13,12, ... 19,12,5,2 g hj,p
12-6.q * 71113193553 48 14,12, ... 15,14,6,0, 1 ihLp,q
12-6.r * 71121253145 48 15,10, ... 21,0, 15 0

12-6.s * 71119293035 43 15,16, ... 0,30,0,0,0,1 qQ, s

12-6.t * 71113192157 48 16,9, ... 21,3,9,3 n, o, p
12-6.u * 71113192146 48 16,10, ... 21,3,9,3 1, P, 0
12-6.v * 71113141953 48 18,8, ... 21,8,0,6, 1 p,t
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Design csw# Generators df. wy ws, W, ... Alias Length Pattern ~ E/O Pro;j.
11-5.a 1 711294551 55 4,14, ... 34,9,1 a,c, f
11-5.b 2 725425263 51 5,10, ... 25,15 b

11-5.¢ 3 711294649 52 5,12, ... 28,12, 1 a,b,d, e
11-5.d 4 711214656 50 6,10, ... 25,12,2 b,c,e, h
11-5.e 5 711294549 50 6,12,4,... 25,12,2 a, e, f
11-5.f 6 711192962 51 6,128, ... 27,12,0,1 C, ]
11-5.g 7 711213857 48 7,8, ... 22,12,3 b, g
11-5.h 8 711214151 48 7,9, ... 22,12,3 b,e, g h
11-5. * 711192945 48 7,12, ... 21,15,0,1 d, e f,1,]
11-5 * 711193757 46 8,8, ... 18,15, 1,1 e, gl
11-5.k 9 711133049 49 8,10,4, ... 28,3,7 c,e k1
11-5.1 * 711192937 46 8,10,4, ... 18,15, 1, 1 e, h,j
11-5m 10 711133046 49 8,14, ... 28,3,7 f,1
11-5.n * 711212563 45 9,6, ... 19,9, 6 g

11-5.0 * 711212545 45 9,7, ... 19,9, 6 g h
11-5.p * 711131953 45 10,6, ... 21,6,6, 1 g h ik
11-5.q * 711192935 42 10,8,0, ... 10, 20,0,0, 1 i, ]
11-5.r * 711131946 45 10,8, 4, ... 21,6,6,1 j
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Design csw# Generators df. wy ws, W, ... Alias Length Pattern ~ E/O Pro;j.
11-5.s * 711192930 42 10,16, ... 10,20, 0,0, 1 k

11-5.t * 711131451 45 14,4, ... 27,0,0,7 h,i,1
10-4.a 1 7274353 49 2,8, ... 33,6 a, c
10-4.b 2 7254253 46 3,0, ... 27,9 a,b
10-4.c 3 7112951 47 3,7, ... 30,6, 1 a, e, f
10-4.d 4 7112946 47 3,8, ... 30,6, 1 a, f
10-4.e 5 7112949 44 40, ... 24,9,1 a,b,c,d, f
10-4.f 6 7112945 44 4.8, ... 24,9, 1 c, f
10-4.g 8 7112157 42 5,4, ... 21,9,2 b, d
10-4.h 9 7112145 42 5,5, ... 21,9,2 b,d, e, f
10-4.1 * 7111945 40 6,4, ... 17,12,0, 1 d, f
10-4.j * 7111929 40 6,8, ... 17,12,0, 1 f

10-4.k * 7111351 41 7,3, ... 24,0,7 d, e
10-4.1 * 7111330 41 7,7, ... 24,0,7 f

9-3.a 1 72745 42 1,4, ... 30,3 a, c
9-3.b 2 72543 39 2,3,... 24,6 a,b,c
9-3.c 3 72743 39 2,4,.. 24,6 c

9-3.d 6 71153 37 3,2,... 21,6, 1 b, c
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Design csw# Generators df. wy ws, W, ... Alias Length Pattern ~ E/O Pro;j.
9-3.e 7 71151 37 3,3,... 21,6, 1 c
9-3.f 8 71129 37 3,4,... 21,6, 1 c
8-2.a 1 1551 36 0,2,1,. 28 -
8-2.b * 757 33 1,1, ... 22,3 -
8-2.c * 727 33 1,2,... 22,3 -
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Appendix C: Catalog of Designs, n = 128
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k = 8, Designs sorted based on word length pattern

Design wlp (wg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
8-1.1 O 0 0 0 1 1 28 0 0 O 36 28 1 1 1 1 55.0998 1
8-1.2 O 0 0 1 O 2 28 0 0 0 36 28 1 2 2 2 55.0998 2
8-1.3 O 0 1 0 O 3 28 0 0 O 36 28 1 3 3 3 55.0999 3
8-1.4 O 1 0 0 O 4 28 0 0 O 36 28 1 4 4 4 55.1007 4
8-1.5 1 0 0 0 O 5 22 3 00 33 22 2 5 5 5 55.1082 5
k = 8, Design generators
Design Design Generators
8-1.1 127
8-1.2 63
8-1.3 121
8-1.4 15
8-1.5 7
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k = 9, Designs sorted based on word length pattern

Design wlp (wg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank

9-2.1 O 0 3 0 0 O 1 360 0 0 0O 45 36 1 1 1 1 49.5901 1
9-2.2 O 1 1 1 0 o0 2 36 0 0 O 45 36 1 2 2 2 49.5908 2
9-2.3 O 2 0 0 1 O 3 36 0 0 0 45 36 1 3 3 3 49.5915 3
9-2.4 O 2 1 0 0 O 4 36 0 0 0 45 36 1 4 4 4 49.5916 4
9-2.5 1 0 0 2 0 O 5 30 3 0 0 42 30 2 5 5 5 49.5974 5
9-2.6 1 0 1 0 1 0 6 30 3 0 0 42 30 2 6 6 6 49.5975 6
9-2.7 1 0 2 0 0 O 7 30 3 0 0 42 30 2 7 7 7 49.5976 7
9-2.8 1 1 0 0 0 1 8 30 3 0 0 42 30 2 8 8 8 49.5982 8
9-2.9 1 1 0 1 0 O 9 30 3 0 0 42 30 2 9 9 9 49.5982 9
9-2.10 1 2 O O O O 10 30 3 0 0 42 30 2 10 10 10 49.5991 10
9-2.11 2 O O O 1 O 11 24 6 0 0 39 24 2 11 11 11 49.6049 11
9-2.12 2 O 1 O O O 12 24 6 0 0 39 24 2 12 12 12 49.6050 12
9-2.13 3 0O O O O O 13 21 6 1 0 37 21 3 13 13 13 49.6125 13
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k = 9, Design generators

Design Design Generators
9-2.1 31 121
9-2.2 15 121
9-2.3 15 120
9-2.4 15 51
9-2.5 7 123
9-2.6 7 121
9-2.7 7 59
9-2.8 7 120
9-2.9 7 57
9-2.10 727
9-2.11 7 112
9-2.12 7 25
9-2.13 7 11




k = 10, Designs sorted based on word length pattern
Design wlp (Wy,..) WwWlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank

10-3.1 0o 3 3 1 45 0 0 O 0 55 45 1 1 1 1 44.6334 1
10-3.2 0o 4 2 2 45 0 0 O 0 55 45 1 2 2 2 44.6340 2
10-3.3 1 0 6 3 39 3 0 0 0 52 39 2 3 3 3 44.6381 3
10-3.4a 1 2 2 4 39 3 0 O O 52 39 2 4 4 4 44.6393 4
10-3.4b 1 2 2 4 39 3 0 O O 52 39 2 4 4 4 44,6393 4
10-3.6 1 3 1 6 39 3 0 0O O 52 39 2 6 6 6 44.6400 6
10-3.7 1 3 2 7 39 3 0 0 0O 52 39 2 7 7 7 44 .6401 7
10-3.8 1 4 0 8 39 3 0 0 0 52 39 2 8 8 8 44,6407 8
10-3.9 1 4 1 9 39 3 0 0 0 52 239 2 9 9 9 44.6408 9
10-3.10 1 4 2 10 39 3 0 O O 52 39 2 10 10 10 44,6408 10
10-3.11a 2 0 4 11 33 6 0 0 0 49 33 2 11 11 11 44.6448 11
10-3.11b 2 0 4 11 33 6 0 0 0 49 33 2 11 11 11 44.6448 11
10-3.13 2 1 1 13 33 6 0 0 O 49 33 2 13 13 13 44.6453 13
10-3.14 2 2 0 14 33 6 0 0 O 49 33 2 14 14 14 44 .6460 14
10-3.15 2 2 1 15 33 6 0 0O O 49 33 2 15 15 15 44 .6461 15
10-3.16 2 3 1 16 33 6 0 0 0 49 33 2 16 16 16 44.6468 16
10-3.17 2 4 0 17 33 6 0 0 0 49 33 2 17 17 17 44.6475 17
10-3.18 3 0 O 18 30 6 1 0O O 47 30 3 18 18 21 44.6513 18
10-3.19 3 0 2 19 30 6 1 0O O 47 30 3 19 19 22 44.6514 19
10-3.20 3 0 2 19 27 9 0 0 0 46 27 2 26 26 18 44.6514 19
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k = 10, Designs sorted based on degrees of freedom used
Design wlp (W, ..) WwWlp alp df C2FI Lmax df C2FI Lmax CD2~* CD2
rank rank rank rank rank

10-3.1 0o 3 3 1 45 0 0 O 0 55 45 1 1 1 1 44.6334 1
10-3.2 0o 4 2 2 45 0 0 0O 0 55 45 1 2 2 2 44.6340 2
10-3.3 1 0 6 3 39 3 0 0 0 52 39 2 3 3 3 44.6381 3
10-3.4b 1 2 2 4 39 3 0 O O 52 39 2 4 4 4 44.6393 4
10-3.4a 1 2 2 4 39 3 0 O O 52 39 2 4 4 4 44,6393 4
10-3.6 1 3 1 6 39 3 0 0O O 52 39 2 6 6 6 44.6400 6
10-3.7 1 3 2 7 39 3 0 0O O 52 39 2 7 7 7 44 .6401 7
10-3.8 1 4 0 8 39 3 0 0 0 52 39 2 8 8 8 44,6407 8
10-3.9 1 4 1 9 39 3 0 0 0 52 39 2 9 9 9 44.6408 9
10-3.10 1 4 2 10 39 3 0 O O 52 39 2 10 10 10 44,6408 10
10-3.11b 2 0 4 11 33 6 0 0 0 49 33 2 11 11 11 44.6448 11
10-3.11a 2 0 4 11 33 6 0 0 0 49 33 2 11 11 11 44.6448 11
10-3.13 2 1 1 13 33 6 0 0 O 49 33 2 13 13 13 44.6453 13
10-3.14 2 2 0 14 33 6 0 0 O 49 33 2 14 14 14 44.6460 14
10-3.15 2 2 1 15 33 6 0 0O O 49 33 2 15 15 15 44 .6461 15
10-3.16 2 3 1 16 33 6 0 0 0 49 33 2 16 16 16 44.6468 16
10-3.17 2 4 0 17 33 6 0 0 0 49 33 2 17 17 17 44.6475 17
10-3.18 3 0 O 18 30 6 1 0 O 47 30 3 18 18 21 44.6513 18
10-3.19 3 0 2 19 30 6 1 0O O 47 30 3 19 19 22 44.6514 19
10-3.21 3 0 3 21 30 6 1 0O O 47 30 3 20 20 23 44,6515 21
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k = 10, Designs sorted based on the number of clear two-factor interactions
Design wlp (Wy,..) WwWlp alp df C2FI Lmax df C2FI Lmax CD2~* CD2
rank rank rank rank rank

10-3.1 0o 3 3 1 45 0 0 O 0 55 45 1 1 1 1 44.6334 1
10-3.2 0o 4 2 2 45 0 0 0O 0 55 45 1 2 2 2 44.6340 2
10-3.3 1 0 6 3 39 3 0 0 0 52 239 2 3 3 3 44.6381 3
10-3.4a 1 2 2 4 39 3 0 0 0O 52 39 2 4 4 4 44,6393 4
10-3.4b 1 2 2 4 39 3 0 0 0 52 39 2 4 4 4 44,6393 4
10-3.6 1 3 1 6 39 3 0 0O O 52 39 2 6 6 6 44.6400 6
10-3.7 1 3 2 7 39 3 0 0 0O 52 39 2 7 7 7 44 .6401 7
10-3.8 1 4 0 8 39 3 0 0 0 52 39 2 8 8 8 44.6407 8
10-3.9 1 4 1 9 39 3 0 0 0 52 39 2 9 9 9 44.6408 9
10-3.10 1 4 2 10 39 3 0 O O 52 39 2 10 10 10 44,6408 10
10-3.11a 2 0 4 11 33 6 0 0 0 49 33 2 11 11 11 44.6448 11
10-3.11b 2 0 4 11 33 6 0 0 0 49 33 2 11 11 11 44.6448 11
10-3.13 2 1 1 13 33 6 0 0O O 49 33 2 13 13 13 44.6453 13
10-3.14 2 2 0 14 33 6 0 0 0 49 33 2 14 14 14 44.6460 14
10-3.15 2 2 1 15 33 6 0 0O O 49 33 2 15 15 15 44.6461 15
10-3.16 2 3 1 16 33 6 0 0 0 49 33 2 16 16 16 44.6468 16
10-3.17 2 4 0 17 33 6 0 0 0 49 33 2 17 17 17 44.6475 17
10-3.18 3 0 0 18 30 6 1 0 0 47 30 3 18 18 21 44.6513 18
10-3.19 30 2 19 30 6 1 0 O 47 30 3 19 19 22 44.6514 19
10-3.21 3 0 3 21 30 6 1 0 O 47 30 3 20 20 23 44.6515 21
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k = 10, Designs sorted based on minimizing Lmax
Design wlp (Wy,..) wWlp alp df C2FI Lmax df C2FI Lmax CD2~* CD2
rank rank rank rank rank

10-3.1 0o 3 3 1 45 0 0 O 0 55 45 1 1 1 1 44.6334 1
10-3.2 0o 4 2 2 45 0 0 0O 0 55 45 1 2 2 2 44.6340 4
10-3.3 1 0 6 3 39 3 0 0 0 52 239 2 3 3 3 44.6381 3
10-3.4b 1 2 2 4 39 3 0 O O 52 39 2 4 4 4 44.6393 5
10-3.4a 1 2 2 4 39 3 0 O O 52 39 2 4 4 4 44,6393 4
10-3.6 1 3 1 6 39 3 0 0O O 52 39 2 6 6 6 44.6400 6
10-3.7 1 3 2 7 39 3 0 0 0O 52 39 2 7 7 7 44 .6401 7
10-3.8 1 4 0 8 39 3 0 0 0 52 39 2 8 8 8 44,6407 8
10-3.9 1 4 1 9 39 3 0 0 0 52 39 2 9 9 9 44.6408 9
10-3.10 1 4 2 10 39 3 0 O O 52 39 2 10 10 10 44,6408 10
10-3.11b 2 0 4 11 33 6 0 0 0 49 33 2 11 11 11 44.6448 11
10-3.11a 2 0 4 11 33 6 0 0 0 49 33 2 11 11 11 44.6448 11
10-3.13 2 1 1 13 33 6 0 0O O 49 33 2 13 13 13 44.6453 13
10-3.14 2 2 0 14 33 6 0 0O O 49 33 2 14 14 14 44.6460 14
10-3.15 2 2 1 15 33 6 0 0O O 49 33 2 15 15 15 44 .6461 15
10-3.16 2 3 1 16 33 6 0 0 0 49 33 2 16 16 16 44.6468 16
10-3.17 2 4 0 17 33 6 0 0 0 49 33 2 17 17 17 44.6475 17
10-3.20 3 0 2 19 27 9 0 0 0 46 27 2 26 26 18 44.6514 19
10-3.22 3 0 3 21 27 9 0 0 0 46 27 2 27 27 19 44.6515 21
10-3.24 3 0 4 23 27 9 0 0 0 46 27 2 28 28 20 44 .6516 23
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k = 10, Design generators

Design Design Generators
10-3.1 15 51 121
10-3.2 15 51 120
10-3.3 7 59 93
10-3.4a 7 27 109
10-3.4b 7 57 90
10-3.6 727 121
10-3.7 7 27 120
10-3.8 7 27 101
10-3.9 7 27 99
10-3.10 7 27 45
10-3.11a 7 26 121
10-3.11b 7 59 112
10-3.13 7 25 106
10-3.14 727 112
10-3.15 7 25 120
10-3.16 7 25 43
10-3.17 7 51 112
10-3.18 7 11 125
10-3.19 7 121 122
10-3.20 7 112 121
10-3.21 7 11 115
10-3.22 7 25 97
10-3.24 7 25 42




k = 11, Designs sorted based on word length pattern

Design wlp (wWg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2

rank rank rank rank rank
11-4.1 0 6 6 1 5 0 0 0 O 66 55 1 1 1 1 40.1723 1
11-4.2 1 4 6 2 49 3 0 0 O 63 49 2 2 2 2 40.1771 2
11-4.3 1 5 6 3 49 3 0 0 O 63 49 2 3 3 3 40.1778 3
11-4.4 1 6 4 4 49 3 0 0 O 63 49 2 4 4 4 40.1783 4
11-4.5 1 6 5 5 49 3 0 0 O 63 49 2 5 5 5 40.1784 5
11-4.6 1 6 6 6 49 3 0 0 O 63 49 2 6 6 6 40.1784 6
11-4.7 1 7 4 7 49 3 0 0 O 63 49 2 7 7 7 40.1789 7
11-4.8 2 012 8 43 6 0 0 O 60 43 2 8 8 8 40.1809 8
11-4.9a 2 4 4 9 43 6 0 0 O 60 43 2 9 9 9 40.1831 9
11-4.%9b 2 4 4 9 43 6 0 0 O 60 43 2 9 9 9 40.1831 9
11-4.9c 2 4 4 9 43 6 0 0 O 60 43 2 9 9 9 40.1831 9
11-4.12 2 5 4 12 43 6 0 0 O 60 43 2 12 12 12 40.1837 12
11-4.13a 2 6 2 13 43 6 0 0 O 60 43 2 13 13 13 40.1843 13
11-4.13b 2 6 2 13 43 6 0 0 O 60 43 2 13 13 13 40.1843 13
11-4.15 2 6 3 15 43 6 0 0 O 60 43 2 15 15 15 40.1843 15
11-4.16 2 6 4 16 43 6 0 0 O 60 43 2 16 16 16 40.1844 16
11-4.17 2 8 4 17 43 6 0 0 O 60 43 2 17 17 17 40.1857 17
11-4.18 3 0 10 18 37..9 0 0 O 57 37 2 32 32 18 40.1869 18
11-4.19 3 0 11 19 40 6 1 0 O 58 40 3 18 18 31 40.1870 19
11-4.20 3 2 4 20 37.. 9 0 0 O 57 37 2 33 33 19 40.1878 20
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k = 11, Designs sorted based on degrees of freedom used

Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
11-4.1 0 6 6 1 5 0 0 O O 66 55 1 1 1 1 40.1723 1
11-4.2 1 4 6 2 49 3 0 0 O 63 49 2 2 2 2 40.1771 2
11-4.3 1 5 6 3 49 3 0 0 O 63 49 2 3 3 3 40.1778 3
11-4.4 1 6 4 4 49 3 0 0 O 63 49 2 4 4 4 40.1783 4
11-4.5 1 6 5 5 49 3 0 0 O 63 49 2 5 5 5 40.1784 5
11-4.6 1 6 6 6 49 3 0 0 O 63 49 2 6 6 6 40.1784 6
11-4.7 1 7 4 7 49 3 0 0 O 63 49 2 7 7 7 40.1789 7
11-4.8 2 012 8 43 6 0 0 O 60 43 2 8 8 8 40.1809 8
k = 11, Designs sorted based on the number of clear two-factor interactions
Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
11-4.1 0 6 6 1 5 0 0 0 O 66 55 1 1 1 1 40.1723 1
11-4.2 1 4 6 2 49 3 0 0 O 63 49 2 2 2 2 40.1771 2
11-4.3 1 5 6 3 49 3 0 0 O 63 49 2 3 3 3 40.1778 3
11-4.4 1 6 4 4 49 3 0 0 O 63 49 2 4 4 4 40.1783 4
11-4.5 1 6 5 5 49 3 0 0 O 63 49 2 5 5 5 40.1784 5
11-4.6 1 6 6 6 49 3 0 0 O 63 49 2 6 6 6 40.1784 6
11-4.7 1 7 4 7 49 3 0 0 O 63 49 2 7 7 7 40.1789 7
11-4.8 2 012 8 43 6 0 0 O 60 43 2 8 8 8 40.1809 8
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k =

Designs sorted based on minimizing Lmax

Design wlp (Wy,...) df C2FI Lmax CD2~*

11-4.1 0O 6 © 1 5 0 0 0 0 66 55 1 1 1 1 40.1723 1
11-4.2 1 4 6 2 49 3 0 0 O 63 49 2 2 2 2 40.1771 2
11-4.3 1 5 6 3 49 3 0 0 O 63 49 2 3 3 3 40.1778 3
11-4.4 1 6 4 4 49 3 0 0 O 63 49 2 4 4 4 40.1783 4
11-4.5 1 6 5 5 49 3 0 0 O 63 49 2 5 5 5 40.1784 5
11-4.06 1 6 © 6 49 3 0 0 O 63 49 2 6 6 6 40.1784 6
11-4.7 1 7 4 7 49 3 0 0 O 63 49 2 7 7 7 40.1789 7
11-4.8 2 0 12 8 43 6 0 0 O 60 43 2 8 8 8 40.1809 8
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k = 11, Design generators

Design Design Generators
11-4.1 15 51 85 120
11-4.2 7 57 90 108
11-4.3 7 27 45 120
11-4.4 7 27 45 121
11-4.5 727 45 85
11-4.6 7 27 45 78
11-4.7 7 27 ol 120
11-4.8 7 59 93 112
11-4.9a 7 26 45 121
11-4.%b 7 27 45 112
11-4.9c 7 51 93 112
11-4.12 7 25 43 120
11-4.13a 7 27 60 121
11-4.13b 7 27 43 121
11-4.15 7 27 58 121
11-4.16 7 27 43 120
11-4.17 7 51 85 112
11-4.18 7 26 44 121
11-4.19 7 11 61 94
11-4.20 7 25 42 116




k = 12, Designs sorted based on word length pattern
Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
12-5.1 1 8 12 1 60 3 0 0 0 O 75 60 2 1 1 1 36.1623 1
12-5.2 1 10 10 2 60 3 0 0 0 O 75 60 2 2 2 2 36.1633 2
12-5.3 1 10 11 3 60 3 0 0 0 O 75 60 2 3 3 3 36.1634 3
12-5.4 2 7 12 4 54 6 0 0 0 O 72 54 2 4 4 4 36.1672 4
12-5.5 2 8 10 5 54 6 0 0 0 O 72 54 2 5 5 5 36.1676 5
12-5.6 2 8 12 6 54 6 0 0 0 O 72 54 2 6 6 6 36.1677 6
12-5.7 2 9 9 7 54 6 0 0 0 O 72 54 2 7 7 7 36.1682 7
12-5.8a 2 10 8 8 54 6 0 0 0 O 72 54 2 8 8 8 36.1687 8
12-5.8b 2 10 8 8 54 6 0 0 0 O 72 54 2 8 8 8 36.1687 8
12-5.10 2 10 10 10 54 6 0 0 0 O 72 54 2 10 10 10 36.1688 10
12-5.11 2 11 8 11 54 6 0 0 0 O 72 54 2 11 11 11 36.1693 12
12-5.12 2 12 8 12 54 6 0 0 0 O 72 54 2 12 12 12 36.1699 13
12-5.13 3 0 24 13 48 9 0 0 O O 69 48 2 21 21 13 36.1691 11
12-5.14 3 6 10 14 48 9 0 0 0 O 69 48 2 22 22 14 36.1719 14
12-5.15 3 6 11 15 51 6 1 0 0 O 70 51 3 13 13 44 36.1720 15
12-5.16 3 7 10 16 48 9 0 0 0 O 69 48 2 23 23 15 36.1725 16
12-5.17 3 8 7 17 5. 6 1 0 0 O 70 51 3 14 14 45 36.1729 17
12-5.18a 3 8 7 17 48 9 0 0 0 O 69 48 2 24 24 16 36.1729 17
12-5.18b 3 8 7 17 48 9 0 0 0 O 69 48 2 24 24 16 36.1729 17
12-5.18c 3 8 7 17 48 9 0 0 0 O 69 48 2 24 24 16 36.1729 17
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k = 12, Designs sorted based on degrees of freedom used
Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
12-5.1 1 8 12 1 60 3 0 0 0 O 75 60 2 1 1 1 36.1623 1
12-5.2 1 10 10 2 60 3 0 0 0 O 75 60 2 2 2 2 36.1633 2
12-5.3 1 10 11 3 60 3 0 0 0 O 75 60 2 3 3 3 36.1634 3
12-5.4 2 7 12 4 54 6 0 0 0 O 72 54 2 4 4 4 36.1672 4
12-5.5 2 8 10 5 54 6 0 0 0 O 72 54 2 5 5 5 36.1676 5
12-5.6 2 8 12 6 54 6 0 0 0 O 72 54 2 6 6 6 36.1677 6
12-5.7 2 9 9 7 54 6 0 0 0 O 72 54 2 7 7 7 36.1682 7
k = 12, Designs sorted based on the number of clear two-factor interactions
Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
12-5.1 1 8 12 1 60 3 0 0 0 O 75 60 2 1 1 1 36.1623 1
12-5.2 1 10 10 2 60 3 0 0 0 O 75 60 2 2 2 2 36.1633 2
12-5.3 1 10 11 3 60 3 0 0 0 O 75 60 2 3 3 3 36.1634 3
12-5.4 2 7 12 4 54 6 0 0 0 O 72 54 2 4 4 4 36.1672 4
12-5.5 2 8 10 5 54 6 0 0 0 O 72 54 2 5 5 5 36.1676 5
12-5.6 2 8 12 6 54 6 0 0 0 O 72 54 2 6 6 6 36.1677 6
12-5.7 2 9 9 7 54 6 0 0 0 O 72 54 2 7 7 7 36.1682 7
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k = 12, Designs sorted based on minimizing Lmax
Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
12-5.1 1 8 12 1 60 3 0 0 0 O 75 60 2 1 1 1 36.1623 1
12-5.2 1 10 10 2 60 3 0 0 0 O 75 60 2 2 2 2 36.1633 2
12-5.3 1 10 11 3 60 3 0 0 0 O 75 60 2 3 3 3 36.1634 3
12-5.4 2 7 12 4 54 6 0 0 0 O 72 54 2 4 4 4 36.1672 4
12-5.5 2 8 10 5 54 6 0 0 0 O 72 54 2 5 5 5 36.1676 5
12-5.6 2 8 12 6 54 6 0 0 0 O 72 54 2 6 6 6 36.1677 6
12-5.7 2 9 9 7 54 6 0 0 0 O 72 54 2 7 7 7 36.1682 7
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k = 12, Design generators
Design Design Generators
12-5.1 7 57 90 108 119
12-5.2 7 27 45 8 121
12-5.3 7 27 45 86 120
12-5.4 7 27 45 78 120
12-5.5 7 27 45 94 112
12-5.6 727 43 77 120
12-5.7 7 25 43 77 120
12-5.8a 7 25 43 85 120
12-5.8b 7 27 43 85 120
12-5.10 7 27 43 53 120
12-5.11 7 27 45 62 120
12-5.12 7 27 43 o6l 120
12-5.13 7 59 93 110 112
12-5.14 7 26 44 78 121
12-5.15 7 11 53 86 120
12-5.16 7 25 42 77 120
12-5.17 7 29 46 121 122
12-5.18a 7 27 45 112 121
12-5.18b 7 26 45 77 121
12-5.18c 7 26 45 86 121
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k = 13, Designs sorted based on word length pattern
Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
13-6.1 2 16 18 1 66 6 0 0 0 O 85 66 2 1 1 1 32.5558 1
13-6.2 2 16 20 2 66 6 0 0 0 O 85 66 2 2 2 2 32.5559 2
13-6.3 3 12 24 3 60 9 0 0 0 O 82 60 2 4 4 3 32.5589 3
13-6.4 3 14 17 4 60 9 0 0 0 O 82 60 2 5 5 4 32.5596 4
13-6.5 3 14 18 5 60 9 0 0 0 O 82 60 2 6 6 5 32.5597 5
13-6.6 3 15 15 6 63 6 1 0 0 O 83 63 3 3 3 45 32.5600 6
13-6.7a 3 15 17 7 60 9 0 0 0 O 82 60 2 7 7 6 32.5601 7
13-6.7b 3 15 17 7 60 9 0 0 0 O 82 60 2 7 7 6 32.5601 7
13-6.9 3 16 15 9 60 9 0 0 0 O 82 60 2 9 9 8 32.5606 9
13-6.10 3 16 16 10 60 9 0 0 0 O 82 60 2 10 10 9 32.5606 10
13-6.11 3 17 15 11 60 9 0 0 0 O 82 60 2 11 11 10 32.5611 11
13-6.12 4 10 22 12 57 9 1 0 0 O 80 57 3 12 12 46 32.5627 12
13-6.13 4 12 16 13 5412 0 0 O O 79 54 2 29 30 11 32.5634 13
13-6.14 4 12 17 14 57 9 1 0 0 O 80 57 3 13 13 47 32.5635 14
13-6.15 4 12 18 15 57 9 1 0 0 O 80 57 3 14 14 48 32.5635 15
13-6.16 4 12 22 16 57 9 1 0 0 O 80 57 3 15 15 49 32.5637 16
13-6.17 4 13 16 17 5412 0 0 0 O 79 54 2 30 31 12 32.5640 17
13-6.18 4 14 14 18 57 9 1 0 0 O 80 57 3 16 16 50 32.5644 19
13-6.19 4 14 14 18 5412 0 0 0 O 79 54 2 31 32 13 32.5644 18
13-6.20 4 14 15 20 5412 0 0 0 O 79 54 2 32 33 14 32.5644 20
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k = 13, Designs sorted based on degrees of freedom used
Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
13-6.1 2 16 18 1 66 6 0 0 0 O 85 66 2 1 1 1 32.5558 1
13-6.2 2 16 20 2 66 6 0 0 0 O 85 66 2 2 2 2 32.5559 2
13-6.6 3 15 15 6 63 6 1 0 0 O 83 63 3 3 3 5 32.5600 6
13-6.3 3 12 24 3 60 9 0 0 0 O 82 60 2 4 4 3 32.5589 3
13-6.4 3 14 17 4 60 9 0 0 0 O 82 60 2 5 5 4 32.5596 4
13-6.5 3 14 18 5 60 9 0 0 0 O 82 60 2 6 6 5 32.5597 5
13-6.7b 3 15 17 7 60 9 0 0 0 O 82 60 2 7 7 6 32.5601 7
13-6.7a 3 15 17 7 60 9 0 0 0 O 82 60 2 7 7 6 32.5601 7
13-6.9 3 16 15 9 60 9 0 0 0 O 82 60 2 9 9 8 32.5606 9
13-6.10 3 16 16 10 60 9 0 0 0 O 82 60 2 10 10 9 32.5606 10
k = 13, Designs sorted based on the number of clear two-factor interactions
Design wlp (Wg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
13-6.1 2 16 18 1 66 6 0 0 0 O 85 66 2 1 1 1 32.5558 1
13-6.2 2 16 20 2 66 6 0 0 0 O 85 66 2 2 2 2 32.5559 2
13-6.6 3 15 15 6 63 6 1 0 0 O 83 63 3 3 3 5 32.5600 6
13-6.3 3 12 24 3 60 9 0 0 0 O 82 60 2 4 4 3 32.5589 3
13-6.4 3 14 17 4 60 9 0 0 0 O 82 60 2 5 5 4 32.5596 4
13-6.5 3 14 18 5 60 9 0 0 0 O 82 60 2 6 6 5 32.5597 5
13-6.7a 3 15 17 7 60 9 0 0 0 O 82 60 2 7 7 6 32.5601 7
13-6.7b 3 15 17 7 60 9 0 0 0 O 82 60 2 7 7 6 32.5601 7
13-6.9 3 16 15 9 60 9 0 0 0 O 82 60 2 9 9 8 32.5606 9
13-6.10 3 16 16 10 60 9 0 0 0 O 82 60 2 10 10 9 32.5606 10
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k = 13, Designs sorted based on minimizing Lmax

Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2

rank rank rank rank rank
13-6.1 2 16 18 1 66 6 0 0 0 O 85 66 2 1 1 1 32.5558 1
13-6.2 2 16 20 2 66 6 0 0 0 O 85 66 2 2 2 2 32.5559 2
13-6.3 3 12 24 3 60 9 0 0 0 O 82 60 2 4 4 3 32.5589 3
13-6.4 3 14 17 4 60 9 0 0 0 O 82 60 2 5 5 4 32.5596 4
13-6.5 3 14 18 5 60 9 0O 0 0 O 82 60 2 6 6 5 32.5597 5
13-6.7b 3 15 17 7 60 9 0O 0 0 O 82 60 2 7 7 6 32.5601 7
13-6.7a 3 15 17 7 60 9 0 0 0 O 82 60 2 7 7 6 32.5601 7
13-6.9 3 16 15 9 60 9 0 0 0 O 82 60 2 9 9 8 32.5606 9
13-6.10 3 16 16 10 60 9 0 0 0 O 82 60 2 10 10 9 32.5606 10
13-6.11 3 17 15 11 60 9 0 0 0 O 82 60 2 11 11 10 32.5611 11
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k = 13, Design generators

Design Design Generators
13-6.1 7 27 43 85 102 120
13-6.2 7 27 43 53 78 120
13-6.3 727 43 77 117 120
13-6.4 7 25 43 77 118 120
13-6.5 7 25 42 77 118 120
13-6.6 7 27 45 78 121 122
13-6.7a 7 25 42 53 78 120
13-6.7b 7 25 43 75 117 120
13-6.9 7 25 43 77 110 120
13-6.10 7 27 43 el 77 120
13-6.11 7 25 43 75 109 120
13-6.12 7 11 53 85 110 120
13-6.13 7 26 44 78 119 121
13-6.14 7 11 49 85 110 120
13-6.15 7 11 53 85 102 120
13-6.16 7 27 29 46 78 120
13-6.17 7 25 42 53 86 120
13-6.18 7 27 43 85 110 120
13-6.19 7 25 43 53 95 120
13-6.20 725 42 77 94 120
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k = 14, Designs sorted based on word length pattern
Design wlp (wWg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
14-7.1 3 24 36 1 739 0 0 0 0 O 96 73 2 1 1 1 29.3097 1
14-7.2 4 24 30 2 67 12 0 0 0 0 O 93 67 2 2 3 2 29.3138 2
14-7.3 5 22 30 3 64 12 1 0 0 0 O 91 64 3 3 4 33 29.3173 3
14-7.4 5 22 30 3 61 15 0 0 0 0 O 90 61 2 10 12 3 29.3173 3
14-7.5 5 23 27 5 64 12 1 0 0 0 O 91 64 3 4 5 34 29.3177 5
14-7.6a 5 23 27 5 61 15 0 0 0 0 O 90 61 2 11 13 4 29.3177 5
14-7.6b 5 23 27 5 61 15 0 0 0 0 O 90 61 2 11 13 4 29.3177 5
14-7.8a 5 24 26 8 64 12 1 0 0 0 O 91 64 3 5 6 35 29.3181 9
14-7.8b 5 24 26 8 64 12 1 0 0 0 O 91 64 3 5 6 35 29.3181 9
14-7.10a 5 24 26 8 61 15 0 0 0 0 O 90 61 2 13 15 6 29.3181 8
14-7.10b 5 24 26 8 61 15 0 0 0 0 O 90 61 2 13 15 6 29.3181 8
14-7.12 5 24 28 12 64 12 1 0 0 0 O 91 64 3 7 8 37 29.3182 12
14-7.13 5 26 26 13 64 12 1 0 0 0 O 91 64 3 8 9 38 29.3190 13
14-7.14 6 17 40 14 61 12 2 0 0 0 O 89 o6l 3 15 17 39 29.3198 14
14-7.15 6 20 28 15 61 12 2 0 0 0 O 89 o6l 3 16 18 40 29.3207 15
14-7.16 6 20 28 15 5815 1 0 0 0 O 88 58 3 31 33 41 29.3207 15
14-7.17a 6 20 28 15 5518 0 0O O O O 87 55 2 51 69 8 29.3207 15
14-7.17b 6 20 28 15 518 0 O O O O 87 55 2 51 69 8 29.3207 15
14-7.19a 6 20 30 19 518 0 O O O O 87 55 2 53 71 10 29.3208 19
14-7.190 6 20 30 19 518 0 O O O O 87 55 2 53 71 10 29.3208 19
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k = 14, Designs sorted based on degrees of freedom used
Design wlp (Wy,...) df C2FI Lmax Lmax CD2*
rank
14-7.1 3 24 36 739 0 0 0 0 O 96 73 2 1 1 1 29.3097
14-7.2 4 24 30 67 12 0 0 0 0 O 93 67 2 2 3 2 29.3138
14-7.3 5 22 30 64 12 1 0 0 0 O 91 o4 3 3 4 33 29.3173
14-7.5 5 23 27 64 12 1 0 0 0 O 91 o4 3 4 5 34 29.3177
14-7.8b 5 24 26 64 12 1 0 0 0 O 91 64 3 5 6 35 29.3181
14-7.8a 5 24 26 64 12 1 0 0 0 O 91 64 3 5 6 35 29.3181
14-7.12 5 24 28 64 12 1 0 0 0 O 91 o064 3 7 8 37 29.3182
14-7.13 5 26 26 64 12 1 0 0 0 O 91 64 3 8 9 38 29.3190
14-7.94 7 21 21 70 0 7 0 0O O O 91 70 3 9 2 98 29.3253
14-7.4 5 22 30 61 15 0 0 0 0 O 90 61 2 10 12 3 29.3173
k = 14, Designs sorted based on the number of clear two-factor interactions
Design wlp (Wg,...) df C2FI Lmax Lmax CD2*
rank
14-7.1 3 24 36 1 73 9 0 0 0 0 O 96 73 2 1 1 1 29.3097
14-7.94 7 21 21 4 70 0 7 0 0O O O 91 70 3 9 2 98 29.3253
14-7.2 4 24 30 2 67 12 0 0 0 0 O 93 67 2 2 3 2 29.3138
14-7.3 5 22 30 3 64 12 1 0 0 0 O 91 o064 3 3 4 33 29.3173
14-7.5 5 23 27 5 64 12 1 0 0 0 O 91 o4 3 4 5 34 29.3177
14-7.8a 5 24 26 8 64 12 1 0 0 0 O 91 o4 3 5 6 35 29.3181
14-7.8b 5 24 26 64 12 1 0 0 0 O 91 64 3 5 6 35 29.3181
14-7.12 5 24 28 64 12 1 0 0 0 O 91 64 3 7 8 37 29.3182
14-7.13 5 26 26 64 12 1 0 0 0 O 91 o064 3 8 9 38 29.3190
14-7.216 8 21 18 64 3 7 0 0 0 O 88 64 3 50 10 204 29.3296




k = 14, Designs sorted based on minimizing Lmax
Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
14-7.1 3 24 36 1 739 0 0 0 0 O 96 73 2 1 1 1 29.3097 1
14-7.2 4 24 30 2 67 12 0 0 0 0 O 93 67 2 2 3 2 29.3138 2
14-7.4 5 22 30 3 61 15 0 0O O 0 O 90 61 2 10 12 3 29.3173 3
14-7.6b 5 23 27 5 61 15 0 0O O 0 O 90 61 2 11 13 4 29.3177 5
14-7.6a 5 23 27 5 61 15 0 0 O 0 O 90 61 2 11 13 4 29.3177 5
14-7.10b 5 24 26 8 61 15 0 0 0 0 O 90 61 2 13 15 6 29.3181 8
14-7.10a 5 24 26 8 61 15 0 0 0 0 O 90 61 2 13 15 6 29.3181 8
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k = 14, Design generators

Design Design Generators
14-7.1 7 27 43 53 78 118 120
14-7.2 7 25 42 53 78 118 120
14-7.3 7 11 29 53 94 102 120
14-7.4 7 25 42 53 78 83 120
14-7.5 7 11 29 49 82 102 120
14-7.6a 7 25 42 53 75 87 120
14-7.6b 7 25 42 53 75 118 120
14-7.8a 7 11 29 46 83 102 120
14-7.8b 7 11 29 49 94 102 120
14-7.10a 7 25 42 53 78 93 120
14-7.10b 7 25 42 o0 77 118 120
14-7.12 7 11 29 45 78 118 120
14-7.13 7 11 29 45 51 78 120
14-7.14 7 27 29 46 78 118 120
14-7.15 7 11 25 53 85 110 120
14-7.16 7 11 29 53 86 102 120
14-7.17a 7 25 42 53 76 86 120
14-7.17b 7 25 42 53 86 102 120
14-7.19a 7 25 42 53 83 92 120
14-7.19b 7 25 42 61 78 118 120
14-7.94 7 27 45 78 121 122 124
14-7.216 7 27 43 85 94 101 120
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k = 15, Designs sorted based on word length pattern
Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
15-8.1 7 32 52 1 63 21 0 0 0O 0 O 99 63 2 2 11 1 26.3993 1
15-8.2 7 34 46 2 63 21 0 0 0 0 O 99 63 2 3 12 2 26.3999 2
15-8.3 7 38 44 3 69 15 2 0 0 0 O 101 69 3 1 3 13 26.4015 3
15-8.4 8 31 50 4 5724 0 0 0 0 O 96 57 2 28 73 3 26.4028 4
15-8.5 8 32 44 5 5724 0 0 0 0 O 96 57 2 29 74 4 26.4030 5
15-8.6 8 32 49 6 63 18 2 0 0 0 O 98 63 3 8 13 14 26.4032 6
15-8.7 8 32 49 6 5724 0 0 0 0 O 96 57 2 30 75 5 26.4032 7
15-8.8 8 33 44 8 60 21 1 0O O O O 97 60 3 13 28 15 26.4034 8
15-8.9 8 33 44 9 66 15 3 0 0 0 O 99 66 3 4 4 16 26.4034 8
15-8.10 8 33 44 9 60 21 1 0O O O O 97 60 3 14 29 17 26.4034 8
15-8.11 8 33 44 11 60 21 1 0 O O O 97 60 3 15 30 18 26.4034 8
15-8.12 8 33 44 11 5724 0 0 0 0 O 96 57 2 31 76 6 26.4034 8
15-8.13 8 34 42 13 6318 2 0 0 0 O 98 63 3 9 14 19 26.4037 13
15-8.14a 8 34 42 13 60 21 1 O O O O 97 60 3 16 31 20 26.4037 13
15-8.14b 8 34 42 13 60 21 1 0O O O O 97 60 3 16 31 20 26.4037 13
15-8.14c 8 34 42 13 60 21 1 0 O O O 97 60 3 16 31 20 26.4037 13
15-8.17 8 34 43 17 60 21 1 0 O O O 97 60 3 19 34 23 26.4038 17
15-8.18 8 34 43 18 66 15 3 0 0 0 O 99 66 3 5 5 24 26.4038 17
15-8.19 8 34 46 19 60 21 1 0O O O O 97 60 3 20 34 25 26.4039 19
15-8.20 8 35 42 20 66 15 3 0 0 0 O 99 66 3 6 6 26 26.4041 20
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k = 15, Designs sorted based on degrees of freedom used
Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
15-8.3 7 38 44 3 69 15 2 0 0 0 O 101 69 3 1 3 13 26.4015 3
15-8.1 7 32 52 1 63 21 0 0 0 0 O 99 63 2 2 11 1 26.3993 1
15-8.2 7 34 46 2 63 21 0 0 0O 0 O 99 63 2 3 12 2 26.3999 2
15-8.9 8 33 44 9 66 15 3 0 0 0 O 99 66 3 4 4 16 26.4034 8
15-8.18 8 34 43 18 66 15 3 0 0 0 O 99 66 3 5 5 24 26.4038 17
15-8.20 8 35 42 20 66 15 3 0 0 0 O 99 66 3 6 6 26 26.4041 20
15-8.1221 14 28 28 1221 77 0 0 7 0 0 O 99 77 4 7 1 1366 26.4245 1226
15-8.6 8 32 49 6 63 18 2 0 0 0 O 98 63 3 8 13 14 26.4032 6
15-8.13 8 34 42 13 63 18 2 0 0 0 O 98 63 3 9 14 19 26.4037 13
15-8.22b 8 36 41 22 63 18 2 0 0 0 O 98 63 3 10 16 28 26.4045 22
k = 15, Designs sorted based on the number of clear two-factor interactions
Design wlp (Wg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
15-8.1221 14 28 28 1221 77 0 0 7 0 O O 99 77 4 7 1 1366 26.4245 1226
15-8.1578 15 28 24 1578 71 3 0 7 0 0 O 96 71 4 57 2 1615 26.4284 1593
15-8.3 7 38 44 3 69 15 2 0 0 0 O 101 69 3 1 3 13 26.4015 3
15-8.9 8 33 44 9 66 15 3 0 0 0 O 99 66 3 4 4 16 26.4034 8
15-8.18 8 34 43 18 66 15 3 0 0 0 O 99 66 3 5 5 24 26.4038 17
15-8.20 8 35 42 20 66 15 3 0 0 0 O 99 66 3 6 6 26 26.4041 20
15-8.152 10 32 37 152 66 9 7 0 0 0 O 97 66 3 27 7 148 26.4106 153
15-8.303 11 30 36 303 65 9 6 1 0 0 O 96 65 4 53 8 933 26.4137 303
15-8.344 11 31 34 344 65 9 6 1 0 0 O 96 65 4 55 9 940 26.4141 352
15-8.358 11 32 34 358 65 9 6 1 0 0 O 96 65 4 56 10 944 26.4145 363
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k =

Designs sorted based on minimizing Lmax

Design wlp (Wy,...) df C2FI Lmax df C2F1I CD2*
rank rank

15-8. 7 32 52 63 21 0 O O O O 99 63 2 2 11 1 26.3993 1
15-8. 7 34 46 63 21 0 O O O O 99 63 2 3 12 2 26.3999 2
15-8. 8 31 50 5724 0 0 0 0 O 96 57 2 28 73 3 26.4028 4
15-8. 8 32 44 5724 0 0 0 0 O 96 57 2 29 74 4 26.4030 5
15-8. 8 32 49 5724 0 0 0 0 O 96 57 2 30 75 5 26.4032 7
15-8. 8 33 44 5724 0 0 0 0 O 96 57 2 31 76 6 26.4034

15-8. 9 28 48 5127 0 0 0 0 O 93 51 2 144 357 7 26.4054

15-8. 9 30 46 5127 0 0 0 0 O 93 51 2 145 358 8 26.4062

15-8. 9 32 42 5127 0 0 0 0 O 93 51 2 146 359 9 26.4069

15-8. 11 20 60 3933 0 0 O 0 O 87 39 2 831 1742 10 26.4104




k = 15, Design generators

Design Design Generators

15-8.1 7 25 42 53 78 83 111 120
15-8.2 7 25 42 53 75 87 116 120
15-8.3 7 11 29 45 51 78 118 120
15-8.4 7 25 42 53 62 78 83 120
15-8.5 7 25 42 53 75 87 108 120
15-8.6 7 11 29 46 53 83 107 120
15-8.7 7 25 42 53 62 78 92 120
15-8.8 7 11 29 45 62 81 98 120
15-8.9 7 11 25 45 50 86 110 120
15-8.10 7 11 29 46 49 82 102 120
15-8.11 7 11 29 46 49 82 109 120
15-8.12 7 25 42 52 63 77 91 120
15-8.13 7 11 25 45 55 86 100 120
15-8.14a 7 11 29 45 62 81 99 120
15-8.14b 7 11 29 46 49 83 102 120
15-8.14c 7 11 29 46 49 83 109 120
15-8.17 7 11 29 45 62 81 106 120
15-8.18 7 11 25 42 53 78 118 120
15-8.19 7 11 29 46 53 83 94 120
15-8.20 7 11 25 45 49 86 110 120
15-8.22b 7 11 29 45 51 78 86 120
15-8.26 7 25 42 52 77 86 107 120
15-8.31 7 25 42 52 63 77 86 120
15-8.45 7 25 42 52 63 77 107 120
15-8.152 7 11 13 30 49 82 101 120
15-8.214 7 25 42 52 77 86 119 120
15-8.303 7 11 19 25 45 77 118 120
15-8.344 7 11 19 25 45 86 100 120
15-8.358 7 11 19 25 45 77 110 120
15-8.1221 7 27 45 78 121 122 124 127
15-8.1578 7 27 43 85 94 101 110 120

115



k = 16, Designs sorted based on word length pattern
Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
16-9.1 10 48 72 1 60 30 0 0O O O 0 O 106 60 2 2 24 1 23.7778 1
16-9.2 11 44 82 2 5433 0 0 0O O O O 103 54 2 24 238 2 23.7802 2
16-9.3 11 47 72 3 5730 1. 0 O O O O 104 57 3 12 102 6 23.7810 3
16-9.4 11 48 70 4 5730 1. 0 O O O O 104 57 3 13 103 7 23.7813 4
16-9.5 11 50 66 5 60 27 2 0 0 0O 0 O 105 60 3 3 25 8 23.7819 5
16-9.6 11 50 68 6 60 27 2 0 0 0O 0 O 105 60 3 4 26 9 23.7819 6
16-9.7 11 52 66 7 60 27 2 0 0 0O 0 O 105 60 3 5 27 10 23.7826 8
16-9.8 11 56 66 8 66 21 4 0 0O O 0 O 107 66 3 1 6 11 23.7842 16
16-9.9 12 40 80 9 48 36 0 O O O 0 O 100 48 2 168 968 3 23.7822 7
16-9.10 12 46 68 10 60 24 4 0 0O O 0 O 104 60 3 14 28 12 23.7840 9
16-9.11 12 46 68 10 5727 3 0 0 0 0 O 103 57 3 25 104 13 23.7840 9
16-9.12a 12 46 68 10 5430 2 0 0 O 0 O 102 54 3 50 239 14 23.7840 9
16-9.12b 12 46 68 10 54 30 2 0 O 0O 0 O 102 54 3 50 239 14 23.7840 9
16-9.14a 12 46 69 14 54 30 2 0 O 0O 0 O 102 54 3 52 241 16 23.7840 13
16-9.14b 12 46 69 14 54 30 2 0 O 0O 0 O 102 54 3 52 241 16 23.7840 13
16-9.16 12 46 69 14 5133 1 0 0O 0O 0 O 101 51 3 102 535 18 23.7840 13
16-9.17a 12 47 66 17 60 24 4 0 0O 0O 0 O 104 60 3 15 29 19 23.7843 17
16-9.17b 12 47 66 17 60 24 4 0 0O O 0 O 104 60 3 15 29 19 23.7843 17
16-9.19%a 12 47 66 17 5727 3 0 0 0 0 O 103 57 3 26 105 21 23.7843 17
16-9.1%9b 12 47 66 17 5727 3 0 0 0 0 O 103 57 3 26 105 21 23.7843 17
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k = 16, Designs sorted based on degrees of freedom used
Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
16-9.8 11 56 66 8 66 21 4 0 0O O 0 O 107 66 3 1 6 11 23.7842 16
16-9.1 10 48 72 1 60 30 0 0O O O 0 O 106 60 2 2 24 1 23.7778 1
16-9.5 11 50 66 5 60 27 2 0 0 0O 0 O 105 60 3 3 25 8 23.7819 5
16-9.6 11 50 68 6 60 27 2 0 0 0O 0 O 105 60 3 4 26 9 23.7819 6
16-9.7 11 52 66 7 60 27 2 0 0 0O 0 O 105 60 3 5 27 10 23.7826 8
16-9.35 12 50 63 35 6321 5 0 0 0 0 O 105 63 3 6 11 37 23.7854 37
16-9.39 12 52 63 39 6321 5 0 0 0O 0 O 105 63 3 7 12 41 23.7861 40
16-9.80 13 46 66 80 6518 5 1 0 0 0 O 105 65 4 8 7 803 23.7875 80
16-9.90 13 47 64 90 6518 5 1 0 0 0 O 105 65 4 9 8 806 23.7878 91
k = 16, Designs sorted based on the number of clear two-factor interactions
Design wlp (wg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
16-9.1413 17 43 56 1413 69 6 9 3 0 0 0 O 103 69 4 46 1 1551 23.8004 1446
16-9.2469 19 40 50 2469 6911 0 6 1 0 0 O 103 69 5 47 2 4905 23.8062 2578
16-9.2499 19 41 48 2499 6911 0 6 1 0 0 O 103 69 5 48 3 4911 23.8065 2647
16-9.2531 19 42 48 2531 69 11 0 6 1 0 0 O 103 69 5 49 4 4917 23.8069 2696
16-9.225 14 46 61 225 67 15 5 2 0 0 0 O 105 67 4 11 5 842 23.7909 232
16-9.8 11 56 66 8 66 21 4 0 0O O 0 O 107 66 3 1 6 11 23.7842 16
16-9.80 13 46 66 80 6518 5 1 0 0 0 O 105 65 4 8 7 803 23.7875 80
16-9.90 13 47 64 90 6518 5 1 0 0 0 O 105 65 4 9 8 806 23.7878 91
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k = 16, Designs sorted based on minimizing Lmax
Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
16-9.1 10 48 72 1 60 30 0 0O O O 0 O 106 60 2 2 24 1 23.7778 1
16-9.2 11 44 82 2 5433 0 0 0O O O O 103 54 2 24 238 2 23.7802 2
16-9.9 12 40 80 9 48 36 0 O O O O O 100 48 2 168 968 3 23.7822 7
16-9.287 15 30 100 287 3045 0 0O O O O O 91 30 2 2383 5641 4 23.7897 142
16-9.2604 20 0 160 2604 060 O O O O O O 76 0 2 6195 7485 5 23.7982 1042
16-9.3 11 47 72 3 5730 1. 0 0 O O O 104 57 3 12 102 6 23.7810 3
16-9.4 11 48 70 4 5730 1. 0 0 O O O 104 57 3 13 103 7 23.7813 4
16-9.5 11 50 66 5 60 27 2 0 0 0O 0 O 105 60 3 3 25 8 23.7819 5
16-9.6 11 50 68 6 60 27 2 0 0 0O 0 O 105 60 3 4 26 9 23.7819 6
16-9.7 11 52 66 7 60 27 2 0 0 O 0 O 105 60 3 5 27 10 23.7826 8
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k = 16, Design generators

Design Design Generators

16-9.1 7 120 25 42 53 75 87 108 118
16-9.2 7 120 25 42 53 62 78 83 92
16-9.3 7 120 11 29 45 51 78 81 111
16-9.4 7 120 11 29 45 51 78 81 100
16-9.5 7 120 11 29 45 51 78 81 107
16-9.6 7 120 11 29 45 51 78 81 118
16-9.7 7 120 11 29 45 51 62 78 81
16-9.8 7 120 11 29 45 51 53 78 118
16-9.9 7 120 25 42 52 77 86 107 119
16-9.10 7 120 11 21 46 54 89 95 99
16-9.11 7 120 11 21 41 51 78 86 100
16-9.12a 7 120 11 29 45 49 78 86 106
16-9.12b 7 120 11 21 45 62 86 91 97
16-9.14a 7 120 11 29 45 53 78 81 98
16-9.14b 7 120 11 25 45 51 78 90 101
16-9.16 7 120 11 29 45 51 78 81 106
16-9.17a 7 120 11 21 45 86 91 97 103
16-9.17b 7 120 11 25 45 49 77 82 110
16-9.19a 7 120 11 21 41 51 78 93 100
16-9.19 7 120 11 21 41 58 77 91 118
16-9.35 7 120 11 25 45 50 60 86 110
16-9.39 7 120 11 25 45 49 63 86 110
16-9.80 7 120 11 19 29 41 44 94 102
16-9.90 7 120 11 19 41 44 53 78 118
16-9.225 7 120 11 19 25 41 53 78 118
16-9.287 7 120 25 42 61 77 83 95 99
16-9.1413 7 120 11 19 25 28 45 77 110
16-9.2469 7 120 11 19 25 26 45 77 118
16-9.2499 7 120 11 19 25 26 45 86 100
16-9.2531 7 120 11 19 25 26 45 77 110
16-9.2604 7 121 112 26 44 59 79 94 109
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k = 17, Designs sorted based on word length pattern
Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
17-10.1 15 60 130 1 46 45 0 O O O 0 O 108 46 2 53 1594 1 21.4231 1
17-10.2 15 66 110 2 5239 2 0 0 0O 0 O 110 52 3 6 390 3 21.4245 2
17-10.3 15 68 106 3 5239 2 0 O 0O 0 O 110 52 3 7 391 4 21.4251 3
17-10.4 15 72 102 4 58 33 4 0 0O 0 0 O 112 58 3 1 62 5 21.4263 4
17-10.5 16 64 108 5 46 42 2 0 O 0O 0 O 107 46 3 106 1594 6 21.4270 5
17-10.6 16 65 105 6 5533 5 0 0 0 0 O 110 55 3 8 152 7 21.4273 6
17-10.7 16 65 105 6 5236 4 0 0 0O 0 O 109 52 3 22 392 8 21.4273 6
17-10.8 16 65 107 8 49 39 3 0 O O O O 108 49 3 54 835 9 21.4273 8
17-10.9 16 66 102 9 533 5 0 0O 0O 0 O 110 55 3 9 153 10 21.4275 9
17-10.10 16 66 102 9 5236 4 0 0O 0 0 O 109 52 3 22 393 11 21.4275 9
17-10.11 16 67 101 11 5533 5 0 0 0 0 O 110 55 3 10 154 12 21.4278 11
17-10.12 16 68 99 12 5830 6 0 O O O O 111 58 3 2 63 13 21.4281 12
17-10.13 16 68 100 13 533 5 0 0 0O 0 O 110 55 3 11 155 14 21.4281 13
17-10.14 16 69 99 14 5830 6 0 O O O O 111 58 3 3 64 15 21.4284 14
17-10.15 16 69 99 14 533 5 0 0O 0O 0 O 110 55 3 12 156 16 21.4284 14
17-10.16 17 62 106 16 5136 3 1 0 0 0 O 108 51 4 55 525 365 21.4295 16
17-10.17 17 62 108 17 49 36 5 0 0 0O 0 O 107 49 3 107 836 17 21.4296 17
17-10.18 17 64 99 18 530 7 0 O O O O 109 55 3 24 157 18 21.4300 18
17-10.19 17 64 100 19 5136 3 1 0 0 0 O 108 51 4 56 526 366 21.4300 19
17-10.20 17 64 102 20 530 7 0 O O O O 109 55 3 25 158 19 21.4301 20
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k=17,

Designs sorted based on degrees of freedom used

Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
17-10.4 15 72 102 4 5833 4 0 0 O 0 O 112 58 3 1 62 5 21.4263 4
17-10.12 16 68 99 12 5830 6 0 O O O O 111 58 3 2 63 13 21.4281 12
17-10.14 16 69 99 14 5830 6 0 0O 0 0 O 111 58 3 3 64 15 21.4284 14
17-10.1042 21 62 92 1042 68 14 9 2 1 0 0 O 111 68 5 4 4 6454 21.4419 1091
17-10.2453 23 60 86 2453 68 19 0 5 2 0 0 O 111 68 5 5 5 6685 21.4475 2680
17-10.2 15 66 110 2 5239 2 0 0O 0O 0 O 110 52 3 6 390 3 21.4245 2
17-10.3 15 68 106 3 5239 2 0 0 0O 0 O 110 52 3 7 391 4 21.4251 3
17-10.6 16 65 105 6 5533 5 0 0 0 0 O 110 55 3 8 152 7 21.4273 6
17-10.9 16 66 102 9 5533 5 0 0 0 0 O 110 55 3 9 153 10 21.4275 9
17-10.11 16 67 101 11 533 5 0 0 0 0 O 110 55 3 10 154 12 21.4278 11
k = 17, Designs sorted based on the number of clear two-factor interactions
Design wlp (Wg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
17-10.5924 27 56 82 5924 75 3 8 4 3 0 0 O 110 75 5 21 1 7888 21.4589 6713
17-10.12633 39 44 86 12633 70 0 012 0 3 0 O 102 70 6 1412 2 13402 21.4938 13276
17-10.6792 28 55 77 6792 69 6 8 4 3 0 0 O 107 69 5 202 3 8264 21.4617 7580
17-10.1042 21 62 92 1042 68 14 9 2 1 0 0 O 111 o8 5 4 4 6454 21.4419 1091
17-10.2453 23 60 86 2453 68 19 0 5 2 0 0 O 111 68 5 5 5 6685 21.4475 2680
17-10.6795a 28 55 79 6795 66 6 610 0O 0O 0 O 105 66 4 516 6 4750 21.4617 7626
17-10.6795b 28 55 79 6795 66 6 6 10 0O 0O 0 O 105 66 4 516 6 4750 21.4617 7626
17-10.7585a 29 52 76 7585 66 6 9 4 3 0 0 O 105 66 5 518 8 8654 21.4638 8165
17-10.7585b 29 52 76 7585 66 6 9 4 3 0 0 O 105 66 5 518 8 8653 21.4638 8165
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k = 17, Designs sorted based on minimizing Lmax
Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
17-10.1 15 60 130 1 46 45 0 O O O 0 O 108 46 2 53 1594 1 21.4231 1
17-10.315 20 40 160 315 16 60 0 0O O O 0 O 93 16 2 6299 12479 2 21.4333 105
17-10.2 15 66 110 2 5239 2 0 0O 0O 0 O 110 52 3 6 390 3 21.4245 2
17-10.3 15 68 106 3 5239 2 0 0O 0O 0 O 110 52 3 7 391 4 21.4251 3
17-10.4 15 72 102 4 5833 4 0 0O 0 0 O 112 58 3 1 62 5 21.4263 4
17-10.5 16 64 108 5 46 42 2 0 0 0 0 O 107 46 3 106 1594 6 21.4270 5
17-10.6 16 65 105 6 5533 5 0 0 0 0 O 110 55 3 8 152 7 21.4273 6
17-10.7 16 65 105 6 5236 4 0 0 0O O O 109 52 3 22 392 8 21.4273 6
17-10.8 16 65 107 8 49 39 3 0 O O O O 108 49 3 54 835 9 21.4273 8
17-10.9 16 66 102 9 533 5 0 O 0O 0 O 110 55 3 9 153 10 21.4275 9
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k = 17, Design generators

Design Design Generators

17-10.1 7 25 42 53 62 78 83 92 99 120
17-10.2 7 11 29 45 51 78 81 100 118 120
17-10.3 7 11 29 45 51 62 78 81 100 120
17-10.4 7 11 25 45 51 62 78 84 90 120
17-10.5 7 11 29 45 51 78 81 106 118 120
17-10.6 7 11 21 45 62 86 91 97 103 120
17-10.7 7 11 21 41 58 77 91 110 118 120
17-10.8 7 11 25 45 51 62 78 84 101 120
17-10.9 7 11 21 38 57 76 83 111 118 120
17-10.10 7 11 25 45 51 77 87 98 118 120
17-10.11 7 11 21 41 51 63 78 93 100 120
17-10.12 7 11 21 45 59 78 86 97 103 120
17-10.13 7 11 21 38 57 77 83 110 118 120
17-10.14 7 11 21 45 54 83 93 97 103 120
17-10.15 7 11 21 45 51 62 78 86 97 120
17-10.16 7 11 19 41 53 74 85 110 118 120
17-10.17 7 11 21 41 54 58 79 86 101 120
17-10.18 7 11 21 38 57 73 83 108 118 120
17-10.19 7 11 19 41 53 78 82 109 118 120
17-10.20 7 11 21 41 50 63 78 84 101 120
17-10.315 7 25 42 61 77 83 95 99 108 120
17-10.1042 7 11 19 25 28 35 45 86 110 120
17-10.2453 7 11 19 25 26 41 53 78 118 120
17-10.5924 7 11 19 25 26 28 45 77 110 120
17-10.6792 7 11 13 19 25 26 46 85 100 120
17-10.6795a 7 11 13 19 21 25 46 78 98 120
17-10.6795b 7 11 13 19 21 25 46 78 118 120
17-10.7585a 7 11 13 19 25 26 53 85 110 120
17-10.7585b 7 11 13 19 25 26 54 86 110 120
17-10.7644a 7 11 13 19 25 26 46 78 118 120
17-10.12633 7 11 19 25 26 28 31 45 78 120
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k = 18, Designs sorted based on word length pattern
Design wlp (Wy,...) df C2FI Lmax df C2FI Lmax CD2~*
rank rank rank

18-11.1 20 80 200 1 3360 0 0 0O O O O O 111 33 2 209 10601 1 19.3048 1
18-11.2 20 92 160 2 45 483 4 0 0 0O O 0 O 115 45 3 7 1464 2 19.3074 2
18-11.3 21 95 148 3 54 36 9 0 0O 0O O O O 117 54 3 1 124 3 19.3109 3
18-11.4 21 96 151 4 54 36 9 0 0 0O 0O 0 O 117 54 3 2 125 4 19.3112 4
18-11.5 22 86 162 5 42 45 7 0 0 0O 0O 0 O 112 42 3 91 2702 5 19.3114 5
18-11.6 22 90 150 6 51 3610 0 0O O O O O 115 51 3 8 260 6 19.3123 6
18-11.7 22 90 150 6 48 39 9 0 0O O O 0 O 114 48 3 24 693 7 19.3123 6
18-11.8 22 92 146 8 51 36 10 0 O O O O O 115 51 3 9 261 8 19.3128 10
18-11.9 22 92 146 8 5039 7 1 0 0O 0O 0 O 115 50 4 10 363 69 19.3128 10
18-11.10a 22 92 146 10 5336 8 1 0 0 0O 0 O 116 53 4 5 155 70 19.3128 8
18-11.10b 22 92 146 10 5336 8 1 0 0 0O 0 O 116 53 4 5 155 70 19.3128 8
18-11.12a 22 92 148 12 5039 7 1 0 O O 0 O 115 50 4 11 364 72 19.3128 12
18-11.12b 22 92 148 12 5039 7 1 0 0O 0O 0 O 115 50 4 11 364 72 19.3128 12
18-11.14 23 86 154 14 48 36 11 0 O O 0O 0 O 113 48 3 51 694 9 19.3141 14
18-11.15 23 86 154 14 44 42 7 1 0 0 0 0 O 112 44 4 92 1836 74 19.3141 14
18-11.16 23 88 148 16 5036 9 1 0 0 0O 0 O 114 50 4 25 366 75 19.3145 16
18-11.17 23 88 148 16 48 36 11 0 O O O 0 O 113 48 3 53 695 10 19.3145 16
18-11.18 23 88 148 16 4739 8 1 0 0O O O O 113 47 4 53 951 76 19.3145 16
18-11.19 23 88 148 16 43 45 4 2 0 0 0 0 O 112 43 4 93 2259 77 19.3145 19
18-11.20 23 88 150 20 51 3312 0 0 0O O 0 O 114 51 3 26 262 11 19.3146 20




k = 18

, Designs sorted based on degrees of freedom used

Design wlp (wWg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
18-11.3 21 95 148 3 54 36 9 0 0 O O O O 117 54 3 1 124 3 19.3109 3
18-11.4 21 96 151 4 5436 9 0 0 O O O O 117 54 3 2 125 4 19.3112 4
18-11.5146 32 80 132 5146 7113 8 4 2 1 0 0 O 117 71 6 3 5 18580 19.3377 6205
18-11.14398 40 72 124 14398 81 3 012 0 3 0 0 O 117 81 6 4 1 20088 19.3583 16763
18-11.10b 22 92 146 10 5336 8 1 0 0 0O O O 116 53 4 5 155 70 19.3128 8
18-11.10a 22 92 146 10 5336 8 1 0 0O O O O 116 53 4 5 155 70 19.3128 8
18-11.2 20 92 160 2 45 48 4 0 0O O O O O 115 45 3 7 1464 2 19.3074 2
18-11.6 22 90 150 6 51 36 10 0 O O O O O 115 51 3 8 260 6 19.3123 6
18-11.8 22 92 146 8 51 36 10 0 0O O O O O 115 51 3 9 2601 8 19.3128 10
18-11.9 22 92 146 8 5039 7 1 0 0 0 O O 115 50 4 10 363 69 19.3128 10
k = 18, Designs sorted based on the number of clear two-factor interactions
Design wlp (Wg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
18-11.14398 40 72 124 14398 81 3 012 0 3 0 0 O 117 81 6 4 1 20088 19.3583 16763
18-11.15397a 41 71 120 15397 72 6 1 9 6 0 0 0 O 112 72 5 206 2 13773 19.3608 17757
18-11.15397b 41 71 120 15397 72 6 1 9 6 0 0 O O 112 72 5 206 2 13773 19.3608 17757
18-11.16125 42 72 112 16125 72 6 112 0 3 0 0 O 112 72 6 208 4 20598 19.3637 18906
18-11.5146 32 80 132 5146 7113 8 4 2 1 0 0 O 117 71 6 3 5 18580 19.3377 6205
18-11.15386 41 70 120 15386 69 9 0 9 6 0 0 0 O 111 69 5 372 6 13769 19.3605 17304
18-11.23841la 56 56 140 23841 69 3 0 012 3 0 0 O 105 69 6 3057 7 23076 19.4004 24353
18-11.23841b 56 56 140 23841 69 3 0 012 3 0 0 O 105 69 6 3057 7 23076 19.4004 24352
18-11.5147 32 80 132 5146 66 14 6 9 1 0 0 0 O 114 66 5 48 9 7496 19.3377 6205
18-11.6397 33 79 128 6397 66 14 9 3 4 0 0 0 O 114 66 5 50 10 8258 19.3402 7583
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k = 18, Designs sorted based on minimizing Lmax
Design wlp (Wy,...) df C2FI Lmax df C2FI CD2~*

rank rank
18-11.1 20 80 200 1 3360 0 0 0O O O O O 111 33 2 209 10601 1 19.3048 1
18-11.2 20 92 160 2 45 483 4 0 0 0O O 0 O 115 45 3 7 1464 2 19.3074 2
18-11.3 21 95 148 3 54 36 9 0 0 0O 0O 0 O 117 54 3 1 124 3 19.3109 3
18-11.4 21 96 151 4 54 36 9 0 0 0O 0O 0 O 117 54 3 2 125 4 19.3112 4
18-11.5 22 86 162 5 42 45 7 0 0 0O 0O 0 O 112 42 3 91 2702 5 19.3114 5
18-11.6 22 90 150 6 51 3610 0 0O O O O O 115 51 3 8 260 6 19.3123 6
18-11.7 22 90 150 6 48 39 9 0 0O O O 0 O 114 48 3 24 693 7 19.3123
18-11.8 22 92 146 8 51 36 10 0 0O O O O O 115 51 3 9 261 8 19.3128
18-11.14 23 86 154 14 48 36 11 0 0O O 0O 0 O 113 48 3 51 694 9 19.3141
18-11.17 23 88 148 16 48 36 11 0 O O 0O 0 O 113 48 3 53 695 10 19.3145




k = 18

, Design generators

Design Design Generators

18-11.1 7 25 42 53 62 78 83 92 99 111 120
18-11.2 7 11 25 45 51 62 78 84 90 101 120
18-11.3 7 11 21 45 51 62 78 86 97 103 120
18-11.4 7 11 25 42 77 81 95 99 110 118 120
18-11.5 7 11 21 41 54 58 79 86 92 99 120
18-11.6 7 11 21 38 57 76 83 90 111 118 120
18-11.7 7 11 21 38 57 76 83 90 101 118 120
18-11.8 7 11 21 41 51 63 77 84 110 118 120
18-11.9 7 11 19 41 53 63 78 82 99 118 120
18-11.10a 7 11 19 29 41 53 74 84 111 118 120
18-11.10b 7 11 19 38 57 60 77 85 91 101 120
18-11.12a 7 11 19 41 53 63 78 82 95 99 120
18-11.12b 7 11 19 41 53 63 78 82 95 100 120
18-11.14 7 11 21 38 59 73 83 95 106 118 120
18-11.15 7 11 19 29 41 53 74 85 110 118 120
18-11.16 7 11 19 29 38 41 69 91 106 116 120
18-11.17 7 11 21 25 38 58 78 84 101 107 120
18-11.18 7 11 19 38 57 60 73 85 106 118 120
18-11.19 7 11 19 29 41 53 73 86 102 106 120
18-11.20 7 11 21 25 38 58 77 83 101 118 120
18-11.5146 7 11 19 25 26 28 35 45 86 110 120
18-11.5147 7 11 13 19 21 25 41 63 78 118 120
18-11.6397 7 11 13 19 25 26 46 49 85 109 120
18-11.14398 7 11 19 25 26 28 31 45 77 110 120
18-11.15386 7 11 13 19 21 25 26 46 92 103 120
18-11.15397a 7 11 13 19 21 25 26 46 78 100 120
18-11.15397b 7 11 13 19 21 25 26 46 78 118 120
18-11.16125 7 11 19 25 26 28 31 45 77 117 120
18-11.23841a 7 11 13 19 21 25 26 28 46 78 120
18-11.23841b 7 11 13 19 21 25 26 28 46 95 120

127



k =19

, Designs sorted based on word length pattern

Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
19-12.1 27 120 235 1 36 54 9 0 O 0O O O O 118 36 3 22 5807 1 17.4063 1
19-12.2 28 122 220 2 45 42 14 0 0 0O 0O 0 O 120 45 3 3 681 2 17.4091 2
19-12.3 30 110 240 3 325111 1. 0 O O O O 114 32 4 387 11720 8 17.4115 3
19-12.4 30 114 228 4 42 3917 0 0O O O O O 117 42 3 52 1582 3 17.4123 5
19-12.5 30 116 220 5 40 4511 2 0O O O O O 117 40 4 53 2540 9 17.4127 6
19-12.6 30 118 214 6 45 36 18 0 0O O 0O 0 O 118 45 3 23 682 4 17.4131 7
19-12.7 30 118 214 7 47 36 16 1 0 0O 0O 0 O 119 47 4 10 384 10 17.4131 7
19-12.8 30 118 214 7 44 39 15 1 0 0O O O O 118 44 4 24 937 11 17.4131 7
19-12.9 30 118 216 9 44 39 15 1 0 O O O O 118 44 4 25 938 12 17.4131 10
19-12.10 30 120 212 10 42 51 1 6 O 0O O O O 119 42 4 11 1583 13 17.4135 11
19-12.11 30 121 208 11 47 36 16 1 O O O O O 119 47 4 12 385 14 17.4137 12
19-12.12 30 122 208 12 50 3317 1 0 0 O 0 O 120 50 4 5 170 16 17.4140 13
19-12.13 30 122 208 12 46 45 5 5 0 0 0 0 O 120 4e6 4 4 517 15 17.4140 13
19-12.14 31 100 271 14 30 4815 0 0 O O O O 112 30 3 970 15112 5 17.4121 4
19-12.15 31 116 210 15 43 39 14 2 0 0O 0O O O 117 43 4 54 1286 17 17.4150 15
19-12.16 31 116 215 16 46 36 15 2 0 0 0 0 O 118 46 4 26 518 18 17.4151 16
19-12.17a 31 116 215 16 40 42 13 2 0 0 0 0 O 116 40 4 107 2541 19 17.4151 16
19-12.17b 31 116 215 16 40 42 13 2 0 0 0O O O 116 40 4 107 2541 19 17.4151 16
19-12.19 31 116 219 19 503019 1 0 O O O O 119 50 4 13 171 21 17.4152 19
19-12.20a 31 117 210 20 46 36 15 2 0 0 0 0 O 118 46 4 27 519 22 17.4153 20
19-12.20b 31 117 210 20 46 36 15 2 0 0 0 0 O 118 46 4 27 519 22 17.4153 20
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k =19

, Designs sorted based on degrees of freedom used

Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
19-12.12482 46 102 192 12482 74 15 012 0 2 1 0 O 123 74 7 1 3 35208 17.4498 16695
19-12.6923 42 106 200 6923 70 8 17 2 4 1 0 0 O 121 70 6 2 7 22319 17.4407 9180
19-12.2 28 122 220 2 45 42 14 0 0 O O O O 120 45 3 3 681 2 17.4091 2
19-12.13 30 122 208 12 46 45 5 5 0 0 0O O O 120 46 4 4 517 15 17.4140 13
19-12.12 30 122 208 12 503317 1 0 0O O O O 120 50 4 5 170 16 17.4140 13
19-12.161 33 117 198 161 53 3211 4 1 0 0 0 O 120 53 5 6 91 2587 17.4202 164
19-12.3218 39 116 187 3218 5926 9 4 1 2 0 0 O 120 59 6 7 39 21728 17.4353 5406
19-12.12483 46 102 192 12482 69 16 1 9 5 1 0 0 O 120 69 6 8 8 24025 17.4498 16695
19-12.14059 47 100 187 14059 68 18 012 0 2 1 0 O 120 68 7 9 11 35317 17.4518 18094
19-12.7 30 118 214 7 47 36 16 1 0 0 0O O O 119 47 4 10 384 10 17.4131 7
k = 19, Designs sorted based on the number of clear two-factor interactions
Design wlp (W, ..) Wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
19-12.26380a 58 90 184 26380 7 6 1 012 3 0 0 O 119 78 6 20 1 29308 17.4777 33773
19-12.26380b 58 90 184 26380 7 6 1 012 3 0 0 O 119 78 6 20 1 29308 17.4777 33773
19-12.12482 46 102 192 12482 74 15 012 0 2 1 0 O 123 74 7 1 3 35208 17.4498 16695
19-12.38700 78 70 224 38700 74 3 0 0 014 1 0 O 111 74 7 1911 4 38310 17.5257 38922
19-12.31264 62 86 164 31264 720 7 012 3 0 0 O 113 72 6 968 5 30857 17.4865 36481
19-12.31266 62 90 160 31266 720 7 012 3 0 0 O 113 72 6 969 6 30858 17.4875 36579
19-12.6923 42 106 200 6923 70 817 2 4 1 0 0 O 121 70 6 2 7 22319 17.4407 9180
19-12.12483 46 102 192 12482 69 16 1 9 5 1 0 0 O 120 69 6 8 8 24025 17.4498 16695
19-12.27425 59 86 182 27425 69 12 0 012 3 0 0 O 115 69 6 386 9 29630 17.4792 34647
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k = 19, Designs sorted based on minimizing Lmax

Design wlp (W, ..) WwWlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
19-12.1 27 120 235 1 36 54 9 0 O 0O O O O 118 36 3 22 5807 1 17.4063 1
19-12.2 28 122 220 2 45 42 14 0 0 O 0O 0 O 120 45 3 3 681 2 17.4091 2
19-12.4 30 114 228 4 42 3917 0 O O O O O 117 42 3 52 1582 3 17.4123 5
19-12.6 30 118 214 6 45 36 18 0 O O O O O 118 45 3 23 682 4 17.4131 7
19-12.14 31 100 271 14 30 4815 0 0 O O O O 112 30 3 970 15112 5 17.4121 4
19-12.640 36 90 252 640 45 18 30 0 0O O O O O 112 45 3 1053 722 6 17.4219 299
19-12.18529 51 0 483 18529 01845 0 0O O O 0 O 82 0 3 27971 39241 7 17.4415 9659
19-12.3 30 110 240 3 325111 1 0 O O O O 114 32 4 387 11720 8 17.4115 3
19-12.5 30 116 220 5 40 45 11 2 0O O O O O 117 40 4 53 2540 9 17.4127 6
19-12.7 30 118 214 7 47 36 16 1 O O O O O 119 47 4 10 384 10 17.4131 7
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k =19

, Design generators

Design Design Generators

19-12.1 7 11 21 41 54 58 79 86 92 99 101 120
19-12.2 7 11 21 38 57 76 83 90 101 111 118 120
19-12.3 7 11 19 38 59 62 73 87 93 101 106 120
19-12.4 7 11 21 38 59 73 83 95 101 106 118 120
19-12.5 7 11 19 38 57 60 73 85 95 101 106 120
19-12.6 7 11 21 38 57 73 83 95 101 107 118 120
19-12.7 7 11 19 38 57 60 73 84 99 110 118 120
19-12.8 7 11 19 38 57 60 73 85 99 110 118 120
19-12.9 7 11 21 25 38 55 58 78 84 101 107 120
19-12.10 7 11 19 30 41 52 61 74 87 101 111 120
19-12.11 7 11 19 29 41 53 63 78 82 99 118 120
19-12.12 7 11 19 29 41 53 63 78 82 95 99 120
19-12.13 7 11 19 25 41 53 63 78 82 95 100 120
19-12.14 7 11 21 41 55 58 78 86 92 99 101 120
19-12.15 7 11 19 38 57 60 73 85 92 99 118 120
19-12.16 7 11 21 38 57 76 83 90 111 118 120 123
19-12.17a 7 11 21 25 38 41 58 78 84 101 107 120
19-12.17b 7 11 19 29 38 57 60 73 85 106 118 120
19-12.19 7 11 21 25 38 44 58 77 83 101 118 120
19-12.20a 7 11 19 29 38 41 60 69 91 106 116 120
19-12.20b 7 11 19 29 38 41 55 73 85 108 118 120
19-12.161 7 11 19 29 35 41 55 73 87 102 108 120
19-12.640 7 11 21 38 57 76 87 93 98 107 118 120
19-12.3218 7 11 19 25 26 28 35 45 53 78 118 120
19-12.6923 7 11 19 25 26 28 35 45 50 86 110 120
19-12.12482 7 11 19 25 26 28 31 35 45 86 110 120
19-12.12483 7 11 19 21 25 26 28 35 45 86 110 120
19-12.14059 7 11 19 25 26 28 31 35 45 77 118 120
19-12.18529 7 21 28 38 44 59 79 81 98 112 121 122
19-12.26380a 7 11 14 19 25 26 28 31 45 77 110 120
19-12.26380Db 7 11 14 19 25 26 28 31 45 77 117 120
19-12.27425 7 11 13 19 21 22 25 26 46 92 103 120
19-12.31264 7 11 13 19 21 22 25 26 46 78 118 120
19-12.31266 7 11 19 21 25 26 28 31 45 77 117 120
19-12.38700 7 27 43 51 56 75 83 88 99 104 112 125
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k = 20, Designs sorted based on word length pattern
Design wlp (Wy,..) WwWlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
20-13.1 36 152 340 1 24 60 14 1 0 O O O O O 119 24 4 111 28084 1 15.6994 1
20-13.2 38 156 310 2 41 3921 2 0 O O O O O 123 41 4 6 715 2 15.7043 2
20-13.3 39 152 308 3 40 39 20 3 0 O O O O O 122 40 4 11 1032 3 15.7056 3
20-13.4 39 152 308 3 383922 2 0 0O O O 0 O 121 38 4 26 1929 4 15.7056 3
20-13.5 40 148 316 5 34 42 20 3 0 0O O O 0 O 119 34 4 111 5165 6 15.7072 5
20-13.6 40 148 316 5 3054 8 7 0 0 0O 0 0 O 119 30 4 111 11873 5 15.7072 5
20-13.7 40 152 308 7 36 4218 4 0 0 0O O 0 O 120 36 4 54 3164 7 15.7080 7
20-13.8 40 153 300 8 393919 4 0 0 O O O O 121 39 4 27 1501 8 15.7080 8
20-13.9 40 154 298 9 40 42 14 6 0 0O O 0O 0 O 122 40 4 12 1033 9 15.7082 9
20-13.10 40 154 298 9 393919 4 0 0O O O O O 121 39 4 28 1502 10 15.7082 10
20-13.11 40 156 296 11 3.0 4 3 3 0 0 0 0 O 121 31 5 29 9924 485 15.7087 12
20-13.12 40 156 300 12 40 42 14 6 0 0O O 0 0 O 122 40 4 13 1034 11 15.7088 13
20-13.13 41 144 312 13 324516 5 0 0 0 0 0 O 118 32 4 230 7874 12 15.7085 11
20-13.14 41 150 301 14 41 36 19 5 0 0 0O O 0 O 121 41 4 30 716 13 15.7097 16
20-13.15 41 150 301 15 36 3920 4 0 0O O O 0 O 119 36 4 115 3165 15 15.7097 14
20-13.16 41 150 301 15 3542 17 5 0 0 0 0 0 O 119 35 4 114 4168 14 15.7097 14
20-13.17 41 152 294 17 43 3520 3 1 0 O O O O 122 43 5 14 415 486 15.7100 17
20-13.18 41 152 294 17 3936 21 4 0 0 O O O O 120 39 4 55 1503 16 15.7100 17
20-13.19 41 152 295 19 3936 21 4 0 0O O O O O 120 39 4 55 1504 17 15.7100 19
20-13.20 41 152 296 20 46 27 26 3 0 0O 0O O 0 O 122 46 4 15 190 18 15.7100 20
20-13.21 41 152 296 20 36 4512 7 0 0 0 0 0 O 120 36 4 57 3166 19 15.7100 20
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k = 20

, Designs sorted

based on degrees of freedom used

Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
20-13.23128 64 128 280 23128 7218 1 012 2 1 0 0 O 126 72 7 1 4 47887 15.7578 30523
20-13.47458 80 112 280 47458 84 6 1 0 014 1 0 0 O 126 84 7 2 1 51633 15.7915 55382
20-13.7545 54 148 266 7545 59 30 112 0 1 2 0 0 O 125 59 7 3 13 45588 15.7390 12963
20-13.58 42 154 284 58 46 39 13 3 3 0 0 0 0 O 124 46 5 4 191 497 15.7126 61
20-13.16206 60 132 272 16206 70 6 1312 0 0O 3 0 0 O 124 70 7 5 5 46802 15.7491 23100
20-13.2 38 156 310 2 413921 2 0 O O O O O 123 41 4 6 715 2 15.7043 2
20-13.62 42 156 286 62 50 2327 2 1 O O O O O 123 50 5 7 64 501 15.7131 74
20-13.63 42 156 286 62 385 3 2 5 0 0O 0O 0 O 123 38 5 8 1933 502 15.7131 73
k = 20, Designs sorted based on the number of clear two-factor interactions
Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
20-13.47458 80 112 280 47458 84 6 1 0 014 1 0 0 O 126 84 7 2 1 51633 15.7915 55382
20-13.52497 84 108 256 52497 78 0 7 0 014 1 0 O O 120 78 7 110 2 52866 15.7993 56241
20-13.50328 82 108 270 50328 75 9 2 0 014 1 0 O O 121 75 7 53 3 52274 15.7950 55770
20-13.23128 64 128 280 23128 7218 1 012 2 1 0 0 O 126 72 7 1 4 47887 15.7578 30523
20-13.16206 60 132 272 16206 70 6 1312 0 0 3 0 0 O 124 70 7 5 5 46802 15.7491 23100
20-13.57639 108 84 336 57639 70 6 1 0 O 015 0 0 O 112 70 7 3369 6 55270 15.8520 57809
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k = 20, Designs sorted based on minimizing Lmax

Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2

rank rank rank rank rank
20-13.1 36 152 340 1 24 60 14 1 0 O O O 0 O 119 24 4 111 28084 1 15.6994 1
20-13.2 38 156 310 2 413921 2 0 O O O O O 123 41 4 6 715 2 15.7043 2
20-13.3 39 152 308 3 40 39 20 3 0 O O O O O 122 40 4 11 1032 3 15.7056 3
20-13.4 39 152 308 3 383922 2 0 O O O O O 121 38 4 26 1929 4 15.7056 3
20-13.6 40 148 316 5 3054 8 7 0 0O O 0O 0 O 119 30 4 111 11873 5 15.7072 5
20-13.5 40 148 316 5 34 42 20 3 0 0O O O O O 119 34 4 111 5165 6 15.7072 5
20-13.7 40 152 308 7 36 42 18 4 0 0O 0O 0O 0 O 120 36 4 54 3164 7 15.7080 7
20-13.8 40 153 300 8 393919 4 0 0 O O O O 121 39 4 27 1501 8 15.7080 8
20-13.9 40 154 298 9 40 42 14 6 0O O O 0O 0 O 122 40 4 12 1033 9 15.7082 9
20-13.10 40 154 298 9 393919 4 0 0O O O O O 121 39 4 28 1502 10 15.7082 10
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k = 20

, Design generators

Design Design Generators

20-13.1 7 11 21 41 54 58 79 86 92 99 101 120 123
20-13.2 7 11 21 38 60 70 73 82 95 101 107 118 120
20-13.3 7 11 19 38 57 60 73 84 93 99 110 118 120
20-13.4 7 11 19 38 57 60 73 85 92 99 110 118 120
20-13.5 7 11 19 29 38 57 60 73 85 95 106 118 120
20-13.6 7 11 14 19 38 57 60 73 85 95 101 106 120
20-13.7 7 11 21 25 38 41 55 58 78 84 101 107 120
20-13.8 7 11 21 25 38 55 58 78 84 93 101 107 120
20-13.9 7 11 13 21 38 57 76 83 90 101 111 118 120
20-13.10 7 11 19 29 38 57 60 73 85 91 106 118 120
20-13.11 7 11 19 30 35 41 73 84 93 101 111 114 120
20-13.12 7 11 19 29 41 47 49 55 91 94 99 102 120
20-13.13 7 11 19 38 57 60 73 85 95 101 106 119 120
20-13.14 7 11 21 38 57 63 76 83 90 111 118 120 123
20-13.15 7 11 19 29 38 57 60 73 85 99 110 118 120
20-13.16 7 11 21 25 38 41 58 78 82 84 101 107 120
20-13.17 7 11 13 19 38 57 60 73 85 92 99 118 120
20-13.18 7 11 21 38 59 73 81 82 95 99 108 117 120
20-13.19 7 11 19 29 38 57 60 70 73 99 110 118 120
20-13.20 7 11 19 30 38 41 52 59 74 85 111 118 120
20-13.21 7 11 19 30 41 49 52 61 74 87 101 111 120
20-13.58 7 11 19 29 41 55 62 74 84 102 108 111 120
20-13.62 7 11 19 29 30 41 53 63 78 82 95 99 120
20-13.63 7 11 19 25 26 41 53 63 78 82 95 100 120
20-13.7545 7 11 19 25 26 28 31 35 45 53 86 110 120
20-13.16206 7 11 19 25 26 28 31 35 45 59 86 110 120
20-13.23128 7 11 19 21 25 26 28 31 35 45 86 110 120
20-13.47458 7 11 14 19 22 25 26 28 31 45 77 117 120
20-13.50328 7 11 13 19 21 22 25 26 31 46 78 100 120
20-13.52497 7 11 14 19 21 25 26 28 31 45 77 117 120
20-13.57639 7 27 43 51 56 75 83 88 99 104 112 123 125
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k =21

4

Designs sorted based on word

length pattern

Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
21-14.1 51 200 414 1 26 5415 4 3 0 0 0 0 O 123 26 5 23 17819 45 14.1759 2
21-14.2 51 202 400 2 28 51 1211 0 O O O O O 123 28 4 24 10484 1 14.1761 3
21-14.3 52 184 452 3 24 48 18 9 0 O O O O O 120 24 4 244 25188 2 14.1753 1
21-14.4 52 194 420 4 31.3826 5 1 0 O 0 0 O 122 31 5 57 5419 46 14.1768 4
21-14.5 52 196 412 5 333824 6 1 0 0 0 0 O 123 33 5 25 3019 47 14.1771 5
21-14.6 52 196 416 6 36 36 22 9 0 0 0O 0O 0 O 124 36 4 9 1156 3 14.1772 7
21-14.7 52 198 402 7 3391910 0 O O O O O 124 35 4 10 1882 4 14.1774 8
21-14.8 52 201 400 8 36 4816 0 6 0O O O O O 127 36 5 1 1157 48 14.1780 9
21-14.9 53 184 440 9 8 66 12 7 0 1 0 0O 0 O 115 8 6 1698 40852 8560 14.1772 6
21-14.10 53 190 422 10 34 39 1811 0 0O O O O O 123 34 4 26 2365 5 14.1781 10
21-14.11 53 190 422 10 3239 2010 0 0O O O O O 122 32 4 58 3933 6 14.1781 10
21-14.12 53 192 412 12 32 451213 0 O O O 0 O 123 32 4 27 3934 7 14.1783 12
21-14.13 53 193 413 13 34 3724 5 2 0 0 0 0 O 123 34 5 28 2366 49 14.1786 13
21-14.14 53 193 413 13 29 41 22 7 1 0 O O O O 121 29 5 120 8257 50 14.1786 13
21-14.15 53 194 405 15 36 36 24 6 0 1 0 0 0 O 124 36 6 11 1158 85061 14.1787 15
21-14.16 53 195 401 16 37322 8 1 0 0O O O O 124 37 5 12 914 51 14.1788 16
21-14.17 53 196 404 17 41 33 24 4 3 0 O 0O 0O O 126 41 5 6 240 52 14.1791 18
21-14.18 53 196 404 17 34 39 1811 0 O O O O O 123 34 4 29 2367 8 14.1791 17
21-14.19 53 199 395 19 29 47 1410 1 0 O O O O 122 29 5 59 8258 53 14.1795 19
21-14.20 53 200 400 20 20072 0 7 0O 3 O O O O 123 20 6 30 34343 8562 14.1799 22
21-14.21 54 186 438 21 323525 7 1 0 O O 0O O 121 32 5 121 3935 54 14.1796 20
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k = 21, Designs sorted based on degrees of freedom used

Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
21-14.8 52 201 400 8 36 4816 0 6 0 O 0O 0O 0 127 36 5 1 1157 48 14.1780 9
21-14.110 56 189 392 110 56 049 0 0 O 1 0O 0 0 127 56 7 2 8 51208 14.1836 113
21-14.2560 64 181 392 2560 62 037 0 6 0 1 0 0 0 127 62 7 3 3 51401 14.1986 4100
21-14.23744 80 165 392 23744 72019 012 0 3 0 0 0 127 72 7 4 2 56822 14.2290 7684
21-14.80683 112 133 392 80683 g4 0 7 0O O 015 0 0 0 127 84 7 5 1 74585 14.2896 82077
21-14.17 53 196 404 17 41 33 24 4 3 0 0 0O 0O 0 126 41 5 6 240 52 14.1791 18
21-14.225 57 196 376 225 44 30 24 4 0 3 0 0O 0O 0 126 44 6 7 79 8605 14.1869 331
21-14.7379 69 196 364 7379 54 23 1213 0 0 2 1 0 0 126 54 38 38 10 75434 14.2121 16832
21-14.6 52 196 416 6 36 36 22 9 0 0 0 0 0O O 124 36 4 9 1156 3 14.1772 7
21-14.7 52 198 402 7 35 39 1910 0 0 O O O O 124 35 4 10 1882 4 14.1774 8
k = 21, Designs sorted based on the number of clear two-factor interactions
Design wlp (Wg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
21-14.80683 112 133 392 80683 84 0O 7 O 0O 015 0 0 O 127 84 7 5 1 74585 14.2896 82077
21-14.23744 80 165 392 23744 72 019 012 0 3 0 0 O 127 72 7 4 2 56822 14.2290 37684
21-14.2560 64 181 392 2560 62 037 0 6 O 1 0 0 O 127 62 7 3 3 51401 14.1986 4100
21-14.18122 77 164 404 18122 62 9 619 0 6 0O 0 0 O 123 62 6 56 4 17698 14.2227 28548
21-14.41505 93 148 372 41505 6217 6 1 014 0 1 0 O 122 62 8 119 5 77854 14.2523 74961
21-14.38737 92 148 380 38737 6020 6 O 014 0 1 0 O 122 60 8 118 6 77767 14.2503 73985
21-14.29904 84 153 384 29904 57 817 013 0 3 0 0 O 119 57 7 617 7 58605 14.2346 51023
21-14.110 56 189 392 110 56 049 0 O O 1 0 0 O 127 56 7 2 8 51208 14.1836 113
21-14.28450 83 153 391 28450 55 12 14 212 0 3 0 0 O 119 55 7 6l6 9 58086 14.2326 46493
21-14.7379 69 196 364 7379 54 23 12 13 0 0 2 1 0 O 126 54 38 8 10 75434 14.2121 16832
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k = 21, Designs sorted based on minimizing Lmax

Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2

rank rank rank rank rank
21-14.2 51 202 400 2 28 51 1211 0 O O O O O 123 28 4 24 10484 1 14.1761 3
21-14.3 52 184 452 3 24 48 18 9 0 O O O 0 O 120 24 4 244 25188 2 14.1753 1
21-14.6 52 196 416 6 36 36 22 9 0 0O O 0O O O 124 36 4 9 1156 3 14.1772 7
21-14.7 52 198 402 7 35391910 0 0O O O O O 124 35 4 10 1882 4 14.1774 8
21-14.10 53 190 422 10 34 39 1811 0 O O O O O 123 34 4 26 2365 5 14.1781 10
21-14.11 53 190 422 10 3239 2010 0 0O O O O O 122 32 4 58 3933 6 14.1781 10
21-14.12 53 192 412 12 32 45 1213 0 0 0O 0O 0 O 123 32 4 27 3934 7 14.1783 12
21-14.18 53 196 404 17 34 39 1811 0 O O O O O 123 34 4 29 2367 8 14.1791 17
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k =21

, Design generators

Design Design Generators

21-14.1 7 14 25 42 54 61 69 88 104 112 121 122 124 127
21-14.2 7 30 35 38 41 52 81 82 104 112 121 122 124 127
21-14.3 7 29 30 35 37 41 44 70 73 104 112 121 122 124
21-14.4 7 11 19 29 35 42 69 73 81 92 108 119 120 126
21-14.5 7 11 19 29 35 38 52 73 101 104 112 121 122 124
21-14.6 7 11 30 35 49 76 84 88 104 107 112 121 122 124
21-14.7 7 11 13 19 21 22 25 35 61 62 78 84 111 120
21-14.8 7 11 13 19 35 69 70 81 82 87 98 108 118 120
21-14.9 7 11 19 25 26 59 95 97 98 104 112 121 122 124
21-14.10 7 11 21 35 46 52 61 79 81 104 112 121 122 124
21-14.11 7 11 19 29 35 45 53 57 70 73 74 94 108 120
21-14.12 7 19 25 28 31 38 55 62 84 97 112 121 122 124
21-14.13 7 11 19 29 38 41 49 55 69 74 76 111 120 126
21-14.14 7 11 19 29 35 45 53 57 63 73 74 81 119 120
21-14.15 7 11 21 26 50 56 59 61 95 104 112 121 122 124
21-14.16 7 11 19 25 38 41 52 62 67 73 82 92 109 120
21-14.17 7 11 19 35 38 41 42 55 59 73 74 93 101 120
21-14.18 7 22 35 38 41 50 55 56 101 104 112 121 122 124
21-14.19 7 35 41 42 52 67 87 102 104 112 121 122 124 127
21-14.20 7 11 19 28 31 35 49 7J6 85 104 112 121 122 124
21-14.21 7 11 35 38 42 49 50 76 101 104 112 121 122 124
21-14.110 7 11 21 35 46 52 69 73 76 104 112 121 122 124
21-14.225 7 19 25 28 31 38 44 50 55 81 112 121 122 124
21-14.2560 7 11 19 29 38 41 55 67 74 76 84 109 118 120
21-14.7379 7 11 19 21 28 31 38 41 52 104 112 121 122 124
21-14.18122 7 11 19 29 38 41 60 69 S0 95 111 119 120 123
21-14.23744 7 35 38 41 42 49 52 63 82 104 112 121 122 124
21-14.28450 7 19 25 26 28 38 52 79 81 109 112 121 122 124
21-14.29904 7 11 21 31 38 77 94 103 104 112 121 122 124 127
21-14.38737 7 11 25 26 31 41 53 91 104 112 115 121 122 124
21-14.41505 7 11 13 19 21 31 47 50 76 100 112 121 122 124
21-14.80683 7 19 25 28 41 50 63 73 82 93 112 121 122 124
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k = 22, Designs sorted based on word length pattern
Design wlp (W, ..) WwWlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
22-15.1 65 248 572 1 253632 8 0 1 0 O O 0 O 124 25 6 20 14585 942 12.8007 1
22-15.2 65 256 552 2 12 6812 6 1 3 0 0 0 0 O 124 12 6 21 37076 943 12.8019 2
22-15.3 66 254 544 3 21 52 1215 2 0 O O O O O 124 21 5 22 29981 1 12.8032 3
22-15.4 67 248 564 4 24 43 23 9 2 1 0O O O 0O O 124 24 6 23 18713 944 12.8043 4
22-15.5 68 240 568 5 8 5818 7 5 0 O O 0O 0O O 118 8 5 732 38218 2 12.8047 5
22-15.6 68 240 570 6 24 36 27 12 0 1 0 O O 0 O 122 24 6 135 18714 945 12.8047 6
22-15.7 68 241 568 7 28 3430 5 5 0 0 O O 0 O 124 28 5 24 5514 3 12.8049 7
22-15.8 68 248 542 8 29 38 2210 4 0 O O O O O 125 29 5 3 3996 4 12.8058 8
22-15.9 68 248 553 9 32 30 2810 3 0O O O O O O 125 32 5 4 1549 5 12.8060 10
22-15.10 68 248 553 9 20 46 22 7 5 0 0O O O 0 O 122 20 5 136 31744 6 12.8060 10
22-15.11 68 249 544 11 470 6611 5 0 0 0 0 0 O 118 4 5 733 38644 7 12.8060 12
22-15.12 68 249 548 12 293230 7 4 0 O O O 0 O 124 29 5 25 3997 8 12.8061 13
22-15.13 68 253 536 13 21 50 1412 4 0 O O O 0O O 123 21 5 67 29982 9 12.8067 18
22-15.14 68 256 521 14 9860 0 66 6 0 0 1 0 0 O 124 9 8 26 38114 30009 12.8070 21
22-15.15 68 256 530 15 175416 7 6 0 0 O 0 0 O 122 17 5 137 34659 10 12.8072 26
22-15.16 69 236 578 16 28 40 1517 2 0 O O O 0 O 124 28 5 27 5515 11 12.8060 9
22-15.17 69 240 552 17 17 45 2410 0 2 0 0O 0O 0 O 120 17 6 389 34660 946 12.8063 14
22-15.18 69 240 562 18 25 36 2511 3 0 O O O O O 122 25 5 138 14586 12 12.8065 16
22-15.19 69 240 562 19 30 32 2612 1 1 O O O O O 124 30 6 28 3051 947 12.8065 15
22-15.20 69 242 548 20 17 46 22 10 2 1 0 O 0O 0 O 120 17 6 390 34661 948 12.8066 17
22-15.21 69 242 558 21 32 332213 3 0 0 O O 0 O 125 32 5 5 1550 13 12.8068 19
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k = 22, Designs sorted based on degrees of freedom used

Design wlp (W, ..) WwWlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
22-15.26 69 248 532 26 36 26 36 3 1 3 0 0O O O O 127 36 6 1 454 950 12.8075 30
22-15.4645 85 264 492 4645 48 17 2412 1 0 0 3 0O O O 127 48 8 2 1 30303 12.8406 17429
22-15.8 68 248 542 8 29 382210 4 0 O O O O 0O 125 29 5 3 3996 4 12.8058 8
22-15.9 68 248 553 9 32 30 2810 3 0 O O O O O 125 32 5 4 1549 5 12.8060 10
22-15.21 69 242 558 21 32 332213 3 0 O O O O O 125 32 5 5 1550 13 12.8068 19
22-15.22 69 244 544 22 303527 ¢ 4 1 0 0O O O O 125 30 6 6 3052 949 12.8070 20
22-15.23 69 244 548 23 32 332213 3 0 0 O O O O 125 32 5 7 1551 14 12.8070 22
22-15.39 70 240 544 39 3137 1911 5 0 0O O O O O 125 31 5 8 2409 24 12.8081 41
22-15.43 70 240 556 43 333125 9 5 0 0 O O O O 125 33 5 9 1134 27 12.8083 44
22-15.46 70 243 538 46 313621117 3 1 0 O O O O 125 31 6 10 2411 958 12.8085 49
k = 22, Designs sorted based on the number of clear two-factor interactions
Design wlp (Wg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
22-15.4645 85 264 492 4645 48 17 24 12 1 0 0 3 0 127 48 38 2 1 30303 12.8406 17429
22-15.8501 89 210 546 8501 48 20 720 1 5 1 0O O 124 48 7 66 2 17314 12.8381 14609
22-15.29288 104 216 501 29288 48 24 14 0 014 0 0 1 123 48 9 132 3 37674 12.8672 35585
22-15.30203 105 194 514 30203 48 27 8 3 014 0 0 1 123 48 9 133 4 37728 12.8648 35134
22-15.30206 105 216 492 30206 48 27 8 3 014 0 O 1 123 48 9 134 5 37729 12.8690 35809
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k = 22, Designs sorted based on minimizing Lmax
Design wlp (W, ..) WwWlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
22-15.3 66 254 544 3 21 521215 2 0 O O O 0 O 124 21 5 22 29981 1 12.8032 3
22-15.5 68 240 568 5 8 5818 7 5 0 0O 0O O 0 O 118 8 5 732 38218 2 12.8047 5
22-15.7 68 241 568 7 28 3430 5 5 0 0 0 0 0 O 124 28 5 24 5514 3 12.8049 7
22-15.8 68 248 542 8 29 38 2210 4 0 O O O O O 125 29 5 3 3996 4 12.8058 8
22-15.9 68 248 553 9 32 30 2810 3 0 O O O O O 125 32 5 4 1549 5 12.8060 10
22-15.10 68 248 553 9 20 46 22 7 5 0 0O O O 0 O 122 20 5 136 31744 6 12.8060 10
22-15.11 68 249 544 11 470 6611 5 0 0 0 0 0 O 118 4 5 733 38644 7 12.8060 12
22-15.12 68 249 548 12 29 3230 7 4 0 O O O 0 O 124 29 5 25 3997 8 12.8061 13
22-15.13 68 253 536 13 21 50 1412 4 0 O O O O O 123 21 5 67 29982 9 12.8067 18
22-15.15 68 256 530 15 175416 7 6 0 0 O 0 0 O 122 17 5 137 34659 10 12.8072 26
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k = 22

, Design generators

Design Design Generators

22-15.1 7 11 19 29 37 41 55 59 74 82 84 102 108 120 126
22-15.2 7 11 19 30 38 41 52 61 74 87 93 101 111 114 120
22-15.3 7 11 19 30 38 41 59 61 74 85 92 98 111 118 120
22-15.4 7 11 19 29 37 41 47 49 55 69 91 94 99 120 125
22-15.5 7 11 19 41 52 62 73 82 84 94 99 101 111 113 120
22-15.6 7 11 19 38 41 50 60 63 69 91 93 106 117 118 120
22-15.7 7 11 19 29 38 41 60 70 76 82 99 109 117 118 120
22-15.8 7 11 19 22 38 41 60 67 78 82 95 109 113 119 120
22-15.9 7 11 21 28 38 57 76 83 90 95 101 111 118 120 123
22-15.10 7 11 19 29 37 41 47 59 77 78 84 91 102 119 120
22-15.11 7 11 19 29 37 41 50 60 63 69 73 82 99 102 120
22-15.12 7 11 19 29 30 38 41 49 60 78 82 95 109 119 120
22-15.13 7 11 21 28 38 57 63 76 83 90 95 111 118 120 123
22-15.14 7 11 19 29 35 45 52 55 67 73 74 86 108 114 120
22-15.15 7 11 21 28 38 57 63 69 76 83 90 95 111 118 120
22-15.16 7 11 19 38 57 60 70 73 76 84 93 99 110 118 120
22-15.17 7 11 19 29 37 41 50 60 69 73 82 95 102 120 126
22-15.18 7 11 19 38 41 55 59 73 76 85 86 91 103 113 120
22-15.19 7 11 19 29 37 41 49 59 77 78 84 87 99 106 120
22-15.20 7 11 19 29 35 45 53 73 79 81 87 103 118 120 123
22-15.21 7 11 19 29 38 41 50 55 73 85 92 106 108 118 120
22-15.22 7 11 13 19 22 38 57 60 73 85 92 99 106 118 120
22-15.23 7 11 19 29 38 41 50 55 73 85 92 99 108 118 120
22-15.26 7 11 19 29 38 41 55 62 67 73 87 108 114 120 123
22-15.39 7 11 19 29 35 45 53 59 70 73 81 87 103 120 126
22-15.43 7 11 19 29 37 41 49 55 59 70 87 89 90 116 120
22-15.46 7 11 13 21 28 38 42 57 76 83 90 97 111 118 120
22-15.4645 7 11 19 29 30 35 41 42 44 47 53 59 78 118 120
22-15.8501 7 11 19 29 38 41 47 70 73 79 99 109 110 117 120
22-15.29288 7 11 19 21 22 25 26 28 31 35 45 46 77 118 120
22-15.30203 7 11 19 21 22 25 26 28 31 35 45 67 77 118 120
22-15.30206 7 11 19 21 22 25 26 28 31 35 45 46 77 117 120
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k = 23, Designs sorted based on word length pattern
Design wlp (W, ..) WwWlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
23-16.1 83 316 744 1 125224 9 2 2 1 0 0 0 O 125 12 7 10 32307 5495 11.5703 1
23-16.2 83 318 734 2 14 54 1117 66 0O O O O O O 125 14 5 11 31330 1 11.5704 2
23-16.3 84 312 744 3 05826 111 0 O O O O O 119 0 5 472 34743 2 11.5713 3
23-16.4 84 319 726 4 12 54 16 10 9 0 O O O O O 124 12 5 51 32308 3 11.5722 6
23-16.5 85 304 744 5 949 20 16 2 2 0 O 0O 0O O 121 9 6 249 33463 6l 11.5716 4
23-16.6 85 306 756 6 25 26 3412 4 1 0 O 0O 0 O 125 25 6 12 9682 62 11.5721 5
23-16.7 85 312 730 7 223826 9 7 1 0 0O 0 0 O 126 22 6 1 22091 63 11.5727 8
23-16.8 85 318 718 8 17 44 26 8 4 3 0 0O 0 O O 125 17 6 13 29653 64 11.5736 15
23-16.9 86 299 766 9 20 32 2914 4 1 0O O O 0 O 123 20 6 95 26421 65 11.5727 7
23-16.10 86 304 753 10 18 37 27 10 8 0O O O O O O 123 18 5 96 28456 4 11.5734 13
23-16.11 86 305 740 11 4 5323 610 0 0O 0O O 0 O 119 4 5 473 34497 5 11.5734 10
23-16.12 86 305 740 12 6 46 31 4 8 1 0 0O O 0 O 119 6 6 474 34227 66 11.5734 10
23-16.13 86 305 740 13 064 1310 8 1 0O O 0O O O 119 0 6 475 34744 67 11.5734 10
23-16.14 86 306 735 14 10 48 21 12 6 1 O O O O O 121 10 6 250 32981 68 11.5735 14
23-16.15 86 308 728 15 23 3530 8 4 3 0 0O O 0 O 126 23 6 2 18285 69 11.5737 16
23-16.16 86 320 697 16 76616 6 2 4 0 1 0 0 O 125 7 8 14 34110 20195 11.5753 26
23-16.17 86 324 696 17 134536 0 0 7 0O 0O 0O 0 O 124 13 6 52 32028 70 11.5760 31
23-16.18 87 290 790 18 22 42 11 21 6 0O O O O O O 125 22 5 15 22092 6 11.5732 9
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k = 23

, Designs sorted based on degrees of freedom used

Design wlp (W, ..) WwWlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
23-16.7 85 312 730 7 223826 9 7 1 0 0O 0O 0 O 126 22 6 1 22091 63 11.5727 8
23-16.15 86 308 728 15 23 3530 8 4 3 0 O 0O 0 O 126 23 6 2 18285 69 11.5737 16
23-16.21 87 300 754 21 26 3129 8 8 1 0 O 0O 0 O 126 26 6 3 6412 73 11.5744 21
23-16.29 88 300 745 29 28 302122 0 3 O O O O O 126 28 6 4 2668 76 11.5759 30
23-16.31 88 305 724 31 24 38 2112 7 0 1 0 0O 0 O 126 24 7 5 13130 5497 11.5765 39
23-16.47 89 298 728 47 26 352211 7 2 0 O O O O 126 26 6 6 6415 91 11.5770 49
23-16.123 92 292 725 123 30331125 0 4 0 O O O O 126 30 6 7 1289 145 11.5810 155
23-16.124 92 300 717 124 27 312910 1 4 0 1 0 0 O 126 27 38 8 4520 20200 11.5823 231
23-16.537 97 270 776 537 36 27 825 3 4 0 0 0 0 O 126 36 6 9 208 338 11.5863 646
23-16.1 83 316 744 1 125224 9 2 2 1 0 0 0 O 125 12 7 10 32307 5495 11.5703 1
k = 23, Designs sorted based on the number of clear two-factor interactions
Design wlp (Wg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
23-16.9896 115 244 740 9896 45 6 27 415 0 0 3 0 0 123 45 8 189 1 23298 11.6118 18586
23-16.32406 140 140 1109 32406 44 18 0 1 1217 1 0 0 0 116 44 7 3056 2 19930 11.6418 32819
23-16.32595 141 138 1102 32595 44 18 0 2 12 14 3 0 0 0 116 44 7 3057 3 19948 11.6430 32929
23-16.32597 141 138 1104 32597 44 18 0 01711 2 1 0 0 116 44 8 3058 4 29387 11.6431 32933
23-16.32747 142 138 1095 32747 44 18 0 5 617 3 0 0 0 116 44 7 3059 5 19968 11.6446 33033
23-16.32751 142 138 1095 32751 44 18 0 3 1211 5 0 0 0 116 44 7 3060 6 19972 11.6446 33036
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k = 23, Designs sorted based on minimizing Lmax
Design wlp (W, ..) WwWlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
23-16.2 83 318 734 2 14 54 1117 66 0O O O O O O 125 14 5 11 31330 1 11.5704 2
23-16.3 84 312 744 3 05826 111 0 O O O 0 O 119 0 5 472 34743 2 11.5713 3
23-16.4 84 319 726 4 12 54 16 10 9 0 O O O O O 124 12 5 51 32308 3 11.5722 6
23-16.10 86 304 753 10 18 37 27 10 8 0O O O O O O 123 18 5 96 28456 4 11.5734 13
23-16.11 86 305 740 11 4 5323 610 0 O O O O O 119 4 5 473 34497 5 11.5734 10
23-16.18 87 290 790 18 22 42 1121 6 O O O O O O 125 22 5 15 22092 6 11.5732 9
23-16.22 87 304 750 22 22 42 1121 o6 O O O O O O 125 22 5 17 220093 7 11.5750 24
23-16.24 88 284 820 24 24 28 2419 5 0 0O O O 0 O 123 24 5 97 13127 8 11.5742 18
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k = 23,

Design generators

Design Design Generators

23-16.1 7 11 19 25 26 31 35 45 46 77 81 92 100 106 118 120
23-16.2 7 11 19 30 38 57 60 70 73 76 84 93 99 110 118 120
23-16.3 7 11 19 29 37 59 62 73 87 94 99 106 111 117 118 120
23-16.4 7 11 19 29 41 47 49 59 62 77 82 92 97 110 116 120
23-16.5 7 11 19 29 35 46 53 57 73 76 82 100 109 118 120 123
23-16.6 7 11 19 29 37 41 47 55 59 74 82 84 102 108 120 126
23-16.7 7 11 19 29 37 41 49 55 59 70 76 87 89 90 116 120
23-16.8 7 11 19 29 37 38 41 50 60 63 69 73 91 106 113 120
23-16.9 7 11 21 26 28 38 57 63 73 82 95 99 110 119 120 125
23-16.10 7 11 19 29 37 41 47 59 77 78 84 91 99 102 119 120
23-16.11 7 11 19 29 37 41 50 60 63 69 73 82 99 102 106 120
23-16.12 7 11 19 29 37 41 55 59 77 78 82 87 91 99 116 120
23-16.13 7 11 19 22 35 38 57 60 63 73 87 93 103 109 114 120
23-16.14 7 11 19 29 37 41 47 55 59 82 99 109 110 113 116 120
23-16.15 7 11 19 29 30 38 41 47 70 84 89 90 99 106 108 120
23-16.16 7 11 19 25 26 35 45 53 67 78 86 92 100 103 106 120
23-16.17 7 11 19 29 35 37 41 50 60 63 73 87 94 102 111 120
23-16.18 7 11 19 38 57 60 70 73 76 81 84 93 99 110 118 120
23-16.21 7 11 19 29 37 41 49 55 59 70 87 89 90 106 116 120
23-16.22 7 11 19 29 37 41 47 49 55 62 77 82 92 97 116 120
23-16.24 7 11 19 30 38 41 44 49 59 69 76 93 97 111 117 120
23-16.29 7 11 21 28 38 42 57 76 83 90 95 101 111 118 120 123
23-16.31 7 11 19 29 37 41 59 73 76 79 85 91 99 109 113 120
23-16.47 7 11 19 29 37 41 50 59 73 76 79 85 99 109 113 120
23-16.123 7 11 19 29 35 37 41 55 73 74 76 82 94 102 116 120
23-16.124 7 11 19 25 26 28 35 45 53 54 67 73 86 103 114 120
23-16.537 7 11 19 29 35 37 41 55 59 73 74 7J6 82 94 102 120
23-16.9896 7 11 13 14 19 25 26 31 35 41 53 67 73 85 100 120
23-16.32406 7 11 13 14 19 21 38 41 44 50 55 61 62 93 101 120
23-16.32595 7 11 13 19 21 25 26 35 38 41 44 50 55 93 101 120
23-16.32597 7 11 13 19 25 26 28 35 41 44 47 61 62 78 118 120
23-16.32747 7 11 13 14 19 25 28 54 86 104 110 117 121 122 124 127
23-16.32751 7 11 13 19 21 25 35 38 41 44 47 50 55 93 101 120
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k = 24

4

Designs sorted based on

word length pattern

Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
24-17.1 102 384 992 1 0541624 0 4 0 0 0 O 122 0 6 120 27865 4 10.4617 1
24-17.2 102 394 985 2 757 91712 0 0 0 0 O 126 7 5 7 26967 1 10.4631 2
24-17.3 103 393 972 3 14 3931 7 9 3 0 O 0 O 127 14 6 1 24313 5 10.4643 3
24-17.4 104 392 960 4 1536 3312 0 7 0 0O 0 O 127 15 6 2 240068 6 10.4655 7
24-17.5 105 372 1026 5 15293215 7 2 0 0 0 O 124 15 6 54 24069 7 10.4648 4
24-17.6 105 374 1008 6 33740 311 2 0 0 0 O 120 3 6 248 27675 8 10.4649 5
24-17.7 105 378 988 7 5452413 9 2 0 0 0 O 122 5 6 121 27306 9 10.4653 6
24-17.8 105 400 930 8 45332 6 0 4 2 1 0 O 126 4 8 8 27392 10050 10.4679 11
24-17.9 105 405 928 9 8 42 42 3 0 3 4 0 0 O 126 8 7 9 26390 1118 10.4687 15
24-17.10 106 374 1000 10 04729 9 7 4 0 0 0 O 120 0 6 249 27866 10 10.4663 8
24-17.11 107 370 994 11 9 38 27 1210 2 0O 0O O O 122 9 6 122 26199 11 10.4671 10
24-17.12 107 380 988 12 12 48 12 24 3 0 3 0 0 O 126 12 7 10 25053 1119 10.4686 14
24-17.13 108 352 1072 13 16 48 0 26 12 0 O O 0O O 126 16 5 11 22970 2 10.4668 9
24-17.14 108 367 996 14 0 53 18 1210 3 0 O 0 O 120 0 6 250 27867 12 10.4682 12
24-17.15 108 370 987 15 10 37 28 814 1 0 O 0O O 122 10 6 123 25868 13 10.4686 13
24-17.16 108 373 1012 16 16 48 0 2612 0 0O O O O 126 16 5 12 22971 3 10.4693 18
24-17.17 109 363 1000 17 13 31 2914 8 3 0 0 0 O 122 13 6 124 24822 14 10.4692 16
24-17.18 109 366 1006 18 17 30 2813 9 3 0 O 0O O 124 17 6 55 22403 15 10.4697 22
24-17.19 109 367 988 19 4 43 26 11 8 4 0 O 0 O 120 4 6 253 27393 16 10.4696 19
24-17.20 109 367 988 19 3442711 7 3 1 0 0 O 120 3 7 251 27676 1120 10.4696 19
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k = 24, Designs sorted based on degrees of freedom used

Design wlp (wWg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
24-17.3 103 393 972 3 14 3931 7 9 3 0 0 O O O 0O 127 14 6 1 24313 5 10.4643 3
24-17.4 104 392 960 4 1536 3312 0 7 0 0O O O O 0O 127 15 6 2 24068 6 10.4655 7
24-17.22 109 373 968 22 20 34 2512 8 3 1 0 O O O O 127 20 7 3 19896 1122 10.4703 25
24-17.35 111 364 996 35 24 30 16 27 3 0 3 0 0O 0 O O 127 24 7 4 9940 1126 10.4723 45
24-17.91 115 356 972 91 24 39 033 3 1 3 0 O 0 O 0 127 24 7 5 9941 1157 10.4768 133
24-17.94 115 364 964 94 24 26 3211 4 4 1 0 1 0 0O 0 127 24 9 6 9943 20625 10.4779 178
24-17.2 102 394 985 2 757 91712 0 0 0 0O O O 0 126 7 5 7 26967 1 10.4631 2
24-17.8 105 400 930 8 45332 6 0 4 2 1 0 0 0 0 126 4 38 8 27392 10050 10.4679 11
24-17.9 105 405 928 9 8 42 42 3 0 3 4 0 0O 0O 0O 0 126 38 7 9 26390 1118 10.4687 15
24-17.12 107 380 988 12 12 48 1224 3 0 3 0 0 0O O 0O 126 12 7 10 25053 1119 10.4686 14
k = 24, Designs sorted based on the number of clear two-factor interactions
Design wlp (Wg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
24-17.28100 250 54 2304 28100 45 0 O O O 1 1515 0O O 100 45 8 28068 1 20624 10.6570 28100
24-17.28101a 251 53 2296 28101 45 0 O O O 1 1712 0 1 100 45 10 28069 2 27802 10.6583 28101
24-17.28101b 251 53 2296 28101 45 0 O O O 2 1512 2 0O 100 45 9 28069 2 26133 10.6583 28101
24-17.28101c 251 53 2296 28101 45 0 O O O 2 1512 2 0 100 45 9 28069 2 26133 10.6583 28101
24-17.28104 251 54 2296 28104 45 0 O O O 2 1512 2 0 100 45 9 28072 5 26135 10.6584 28104
24-17.28105 251 55 2296 28105 45 0 O O O 2 1512 2 0 100 45 9 28073 6 26136 10.6586 28105
24-17.28106 251 56 2296 28106 45 O O O O 1 1712 0 1 100 45 10 28074 7 27803 10.6588 28106
24-17.28107 252 52 2288 28107 45 0 O O O 4 12 12 3 0 100 45 9 28075 8 26137 10.6595 28107
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k = 24, Designs sorted based on minimizing Lmax

Design wlp (W, ..) WwWlp alp df C2FI Lmax df C2F1I Lmax CD2* CD2

rank rank rank rank rank
24-17.2 102 394 985 2 757 91712 0 0 0 O 126 7 5 7 26967 1 10.4631 2
24-17.13 108 352 1072 13 16 48 0 26 12 0 0O 0 O 126 16 5 11 22970 2 10.4668 9
24-17.16 108 373 1012 16 16 48 0 26 12 0 O O O 126 16 5 12 22971 3 10.4693 18
24-17.1 102 384 992 1 0541624 0 4 0 0 O 122 0 6 120 27865 4 10.4617 1
24-17.3 103 393 972 3 14 3931 7 9 3 0O O O 127 14 6 1 24313 5 10.4643 3
24-17.4 104 392 960 4 1536 3312 0 7 0 0 O 127 15 6 2 24068 6 10.4655 7
24-17.5 105 372 1026 5 15293215 7 2 0 0 O 124 15 6 54 24069 7 10.4648 4
24-17.6 105 374 1008 6 33740 311 2 0 0 O 120 3 6 248 27675 8 10.4649 5
24-17.7 105 378 988 7 545 24 13 9 2 0 0 O 122 5 6 121 27306 9 10.4653 6
24-17.10 106 374 1000 10 04729 9 7 4 0 0 O 120 0 6 249 27866 10 10.4663 8
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k = 24, Design generators

Design Design Generators

24-17.1 7 11 19 29 35 46 53 57 73 76 82 87 100 109 118 120 123
24-17.2 7 11 19 30 38 57 60 70 73 76 81 84 93 99 110 118 120
24-17.3 7 11 19 29 41 47 49 59 62 77 82 92 97 110 116 119 120
24-17.4 7 11 19 29 37 38 41 50 60 63 69 73 82 91 106 113 120
24-17.5 7 11 21 26 28 38 57 63 73 76 82 95 99 110 119 120 125
24-17.6 7 11 19 29 35 53 57 73 76 82 94 98 100 109 118 120 123
24-17.7 7 11 19 29 35 46 53 57 73 76 82 94 100 109 118 120 123
24-17.8 7 11 19 25 26 35 45 53 63 67 78 86 92 100 103 106 120
24-17.9 7 11 19 29 35 37 41 50 60 63 73 87 94 102 111 113 120
24-17.10 7 11 19 29 37 41 59 62 73 82 87 99 106 111 117 118 120
24-17.11 7 11 19 29 38 41 44 55 62 69 76 89 90 98 111 120 125
24-17.12 7 11 19 30 38 41 44 49 52 61 74 87 93 101 111 114 120
24-17.13 7 11 19 38 57 60 70 73 76 81 84 91 93 99 110 118 120
24-17.14 7 11 19 21 38 41 52 62 69 79 87 89 100 106 114 120 125
24-17.15 7 11 19 29 37 41 47 55 59 62 82 99 109 110 113 116 120
24-17.16 7 11 19 29 37 41 47 49 55 59 62 77 78 82 84 91 120
24-17.17 7 11 19 29 37 41 49 55 59 62 77 78 91 97 98 111 120
24-17.18 7 11 19 29 37 41 47 49 59 62 69 84 89 90 99 102 120
24-17.19 7 11 19 29 37 41 44 62 73 776 87 99 106 111 117 118 120
24-17.20 7 11 19 29 35 44 53 57 73 76 82 94 100 109 118 120 123
24-17.22 7 11 19 29 37 38 41 50 60 63 69 73 76 82 91 113 120
24-17.35 7 11 21 28 38 42 57 76 83 90 95 101 105 111 118 120 123
24-17.91 7 11 19 29 35 37 41 55 59 73 74 76 82 94 102 116 120
24-17.94 7 11 19 25 26 35 41 53 54 59 69 70 82 106 116 119 120
24-17.28100 7 19 21 22 35 37 38 49 67 69 81 87 92 100 103 112 117
24-17.28101a 7 19 21 22 35 37 38 49 55 67 81 84 95 100 103 112 117
24-17.28101b 7 19 21 22 35 37 38 49 50 67 70 81 84 95 97 100 112
24-17.28101c 7 19 21 22 35 37 38 49 67 69 81 82 87 97 111 112 118
24-17.28104 7 19 21 22 35 37 38 49 55 67 69 81 84 95 100 103 112
24-17.28105 7 19 21 22 35 37 38 49 67 81 87 92 100 103 112 115 117
24-17.28106 7 19 21 22 35 37 38 49 67 81 82 87 92 100 103 112 115
24-17.28107 7 19 21 22 35 37 38 49 63 67 81 82 84 87 97 112 117
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k = 25, Designs sorted based on word length pattern
Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
25-18.1 124 482 1312 1 064 01820 0 0O 0 O 127 0 5 1 20240 1 9.4697 1
25-18.2 125 504 1222 2 0 4148 6 0 0 6 1 O 127 0 8 2 20241 3424 9.4730 3
25-18.3 126 468 1304 3 0 42 28 12 12 4 0 0 O 123 0 6 45 20242 2 9.4704 2
25-18.4 129 458 1310 4 53334 715 4 0 0 O 123 5 6 46 19619 3 9.4732 4
25-18.5 130 449 1341 5 036 3314 6 6 1 0 O 121 0 7 111 20243 98 9.4736 5
25-18.6 131 448 1324 6 9 26 3512 10 6 0 0 O 123 9 6 47 18698 4 9.4747 6
25-18.7 132 449 1325 7 0 38 30 14 10 0 4 0 O 121 0 7 112 20244 99 9.4761 7
25-18.8 133 440 1350 8 15242917 9 5 1 0 O 125 15 7 19 16697 100 9.4765 8
25-18.9 133 442 1326 9 0 43 2020 5 7 1 0 O 121 0 7 113 20245 101 9.4765 10
25-18.10 133 442 1326 10 3342917 5 7 1 0 O 121 3 7 115 19942 103 9.4765 9
25-18.11 133 442 1326 10 0393110 9 5 2 0 O 121 0 7 114 20246 102 9.4765 10
25-18.12 134 444 1280 12 05416 024 4 0 0 O 123 0 6 48 20247 5 9.4777 12
25-18.13 135 432 1348 13 12 18 43 315 6 0 0 O 122 12 6 95 17805 6 9.4781 13
25-18.14 135 435 1320 14 336 2912 610 0 O O 121 3 6 117 19943 8 9.4782 14
25-18.15a 135 435 1320 14 0 30 3515 3 10 O O O 118 0 6 706 20248 9 9.4782 14
25-18.15Db 135 435 1320 14 0 45 20 15 610 0 0 O 121 0 6 116 20248 7 9.4782 14
25-18.17 135 442 1310 17 0 44 1821 9 0 3 1 O 121 0 8 118 20250 3425 9.4791 17
25-18.18 135 442 1310 18 03836 315 0 3 1 O 121 0 8 119 20251 3426 9.4791 18
25-18.19 136 432 1338 19 15 24 37 312 9 0 0 O 125 15 6 20 16698 10 9.4794 20
25-18.20 136 435 1317 20 3392021 6 4 3 0 O 121 3 7 120 19944 104 9.4796 21
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k = 25, Designs sorted based on degrees of

freedom used

Design wlp (Wy,..) WwWlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
25-18.1 124 482 1312 1 064 018 20 O O O O O 127 0 5 1 20240 1 9.4697 1
25-18.2 125 504 1222 2 041 48 6 0O 0O o 1 0 O 127 0 8 2 20241 3424 9.4730 3
25-18.27 138 448 1296 27 12 48 0 27 12 0 0 3 0 O 127 12 8 3 17806 3427 9.4839 44
25-18.51 142 416 1344 51 20 30 20 10 16 4 O 2 0O O 127 20 8 4 14176 3437 9.4854 66
25-18.63 143 419 1312 63 25 16 36 020 0O 5 0O 0 O 127 25 7 5 4870 130 9.4868 104
25-18.134 146 408 1336 134 25 22 2214 9 8 0 2 0 O 127 25 8 6 4871 3481 9.489¢6 239
25-18.136 146 440 1232 136 12 53 01712 6 0 1 0 1 127 12 10 7 17814 17107 9.4929 570
25-18.193 147 423 1280 193 20 32 22 025 O 1 0 2 O 127 20 9 8 14184 11141 9.4925 521
25-18.874 154 400 12906 874 28 22 16 16 12 5 0 2 0 1 127 28 10 9 988 17188 9.4990 1767
25-18.988 155 367 1440 988 36 042 015 0 9 0 0 O 127 36 7 10 44 176 9.4973 1366
25-18.1021 155 399 1280 1021 3 039 024 0 0O 0O 3 O 127 36 9 11 45 11472 9.5000 2053
25-18.1022 155 415 1232 1022 23 3218 024 0 4 0 0 0 1 127 23 11 12 13544 19796 9.5017 2559
25-18.2757 163 359 1392 2757 39 036 021 0 3 0O 3 0 O 127 39 9 13 43 12242 9.5066 4973
25-18.59 143 404 1386 59 20 31 10 25 4 10 O 1 O O O 126 20 8 14 14178 3440 9.4855 71
25-18.137 146 456 1184 137 072 0 024 4 0 O 0O O 01126 O 12 15 20267 20477 9.494¢6 796
k = 25, Designs sorted based on the number of clear two-factor interactions
Design wlp (Wg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
25-18.2054%a 304 61 3105 20549 47 O O O O O 321 o 1 103 47 10 20527 1 19773 9.6836 20549
25-18.20549pb 304 61 3105 20549 47 0 O O O O 418 9 0 103 47 9 20527 1 17104 9.6836 20549
25-18.20551 304 62 3105 20551 47 0O O O O O 418 9 0 103 47 9 20529 3 17105 9.6837 20551
25-18.20552 304 63 3105 20552 47 O O O O O 321 o 1 103 47 10 20530 4 19774 9.6839 20552
25-18.20553 305 60 3096 20553 47 0O O O O O 6615 9 1 103 47 10 20531 5 19775 9.6847 20553
25-18.20554 305 61 3096 20554 47 O O O O O 615 9 1 103 47 10 20532 6 19776 9.6848 20554
25-18.20555 305 61 3096 20555 47 0O O O O O 615 9 1 103 47 10 20533 7 19777 9.6848 20555
25-18.20556 305 62 3096 20556 47 O O O O O 615 9 1 103 47 10 20534 8 19778 9.6850 20556
25-18.20557 306 60 3089 20557 47 O O O O O 812 9 2 103 47 10 20535 9 19779 9.6860 20557
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k = 25, Designs sorted based on minimizing Lmax
Design wlp (Wy,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
25-18.1 124 482 1312 1 064 01820 0O O O O O 0 O 127 0 5 1 20240 1 9.4697 1
25-18.3 126 468 1304 3 0 42 28 1212 4 0 0 0O O 0 O 123 0 6 45 20242 2 9.4704 2
25-18.4 129 458 1310 4 53334 715 4 0 0 0 O 0 O 123 5 6 46 19619 3 9.4732 4
25-18.6 131 448 1324 6 9 26 351210 6 0 O O O O O 123 9 6 47 18698 4 9.4747 6
25-18.12 134 444 1280 12 05416 024 4 0 0O 0O O 0 O 123 0 6 48 20247 5 9.4777 12
25-18.13 135 432 1348 13 12 18 43 315 6 0 0O O O O O 122 12 6 95 17805 6 9.4781 13
25-18.15b 135 435 1320 14 0 45 20 15 610 0O O O O O O 121 0 6 116 20248 7 9.4782 14
25-18.14 135 435 1320 14 3362912 610 0O O O O O O 121 3 6 117 19943 7 9.4782 14
25-18.15a 135 435 1320 14 030 315 310 O O O O O O 118 0 6 706 20248 7 9.4782 14
25-18.19 136 432 1338 19 1524 37 312 9 0 0 0 0O 0 O 125 15 6 20 16698 10 9.47%94 20
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k = 25

, Design generators

Design Design Generators

25-18.1 7 11 19 29 37 41 47 49 55 59 62 77 78 82 84 91 102 120
25-18.2 7 11 19 25 26 35 45 53 63 67 78 86 92 100 103 106 114 120
25-18.3 7 11 19 29 35 46 53 57 60 73 76 82 87 100 109 118 120 123
25-18.4 7 11 19 30 38 47 57 69 73 79 82 84 93 97 98 108 119 120
25-18.5 7 11 13 19 21 38 41 55 59 70 73 87 91 99 101 106 116 120
25-18.6 7 11 19 29 37 41 49 55 59 77 78 91 97 98 111 116 120 125
25-18.7 7 11 19 29 37 41 55 59 77 78 82 87 91 99 102 106 116 120
25-18.8 7 11 19 29 37 44 50 52 59 62 73 82 87 106 111 117 118 120
25-18.9 7 11 19 29 37 41 59 73 76 82 87 94 99 106 111 117 118 120
25-18.10 7 11 19 29 37 44 50 59 62 73 82 87 99 106 111 117 118 120
25-18.11 7 11 13 19 31 38 41 55 59 70 73 87 91 99 101 106 116 120
25-18.12 7 11 19 29 35 46 53 57 69 73 76 82 87 100 109 118 120 123
25-18.13 7 11 19 30 38 47 52 57 69 73 79 82 84 93 97 98 119 120
25-18.14 7 11 19 29 35 53 57 69 73 76 82 94 98 100 109 118 120 123
25-18.15a 7 11 19 29 35 53 57 70 73 76 82 94 97 100 109 118 120 123
25-18.15b 7 11 13 19 21 38 41 52 62 69 79 87 89 100 106 114 120 125
25-18.17 7 11 19 29 37 50 59 62 73 76 82 87 99 106 111 117 118 120
25-18.18 7 11 19 29 37 59 62 73 76 82 87 91 99 106 111 117 118 120
25-18.19 7 11 19 29 30 38 41 50 60 78 82 87 91 100 106 117 118 120
25-18.20 7 11 19 29 35 38 41 44 50 55 69 73 82 92 95 100 120 125
25-18.27 7 11 19 29 30 38 57 60 70 89 92 99 109 110 117 118 120 123
25-18.51 7 11 13 14 19 22 26 41 53 60 73 74 76 85 97 103 120 126
25-18.59 7 11 21 26 28 42 44 51 77 78 95 104 107 112 118 121 122 124
25-18.63 7 11 19 29 35 46 53 69 70 73 79 81 87 94 109 118 120 123
25-18.134 7 11 13 14 19 35 38 44 57 58 69 81 82 87 93 106 111 120
25-18.136 7 11 13 30 35 53 54 67 85 86 102 104 112 115 121 122 124 127
25-18.137 7 11 19 22 25 26 28 31 35 45 46 67 77 78 117 118 120 123
25-18.193 7 11 13 30 35 53 54 78 85 86 102 104 112 115 121 122 124 127
25-18.874 7 11 19 29 35 45 52 58 67 69 70 73 74 79 81 97 118 120
25-18.988 7 27 30 35 41 42 44 67 74 82 87 101 104 112 121 122 124 127
25-18.1021 7 11 19 29 35 45 58 67 69 70 73 74 79 81 97 118 120 123
25-18.1022 7 11 13 14 19 22 26 31 41 53 60 73 85 92 97 100 109 120
25-18.2757 7 11 13 14 19 22 25 26 35 41 60 85 92 95 103 114 120 123
25-18.20549a 7 19 21 22 35 37 38 49 55 67 69 81 84 95 100 103 112 117
25-18.20549p 7 19 21 22 35 37 38 49 52 67 69 70 81 87 97 111 112 115
25-18.20551 7 19 21 22 35 37 38 49 67 69 70 81 87 97 100 111 112 115
25-18.20552 7 19 21 22 35 37 38 49 52 67 81 82 87 92 100 103 112 115
25-18.20553 7 19 21 22 35 37 38 49 67 69 81 82 87 97 111 112 115 118
25-18.20554 7 19 21 22 35 37 38 49 50 67 69 70 81 87 97 111 112 115
25-18.20555 7 19 21 22 35 37 38 49 67 69 70 81 87 97 98 111 112 115
25-18.20556 7 19 21 22 35 37 38 67 69 81 82 87 92 100 103 112 117 118
25-18.20557 7 19 21 22 35 37 38 49 67 69 70 81 82 87 97 111 112 115
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k = 26, Designs sorted based on word length pattern

Design wlp (wWa,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
26-19.1 152 568 1704 1 02941 416 8 0 0 O 0O O 0 O 124 0 6 13 13068 1 8.5797 1
26-19.2 155 555 1720 2 520 45 51310 0 O O O O O O 124 5 6 14 12525 2 8.5819 2
26-19.3 160 530 1767 3 0303020 6 5 5 0 0 0 0 0 O 122 0 7 43 13069 8 8.5854 3
26-19.4 161 530 1758 4 0332325 5 6 3 1 0 0 0O 0 O 122 0 8 44 13070 708 8.5865 4
26-19.5 163 520 1783 5 1518 271915 0 6 0O 0O O O O O 126 15 7 3 10630 9 8.5879 5
26-19.6 163 523 1752 6 0361925 6 4 6 0 0 0 0 0 O 122 0 7 45 13071 10 8.5880 6
26-19.7 163 523 1752 7 3301931 3 4 66 0 0 O O O O 122 3 7 46 12806 11 8.5880 6
26-19.8 164 523 1743 8 0 33291410 6 2 2 0 0 0O 0 O 122 0 8 47 13072 709 8.5892 8
26-19.9 164 536 1664 9 0 42 28 01215 1 0 O 0 O 0 O 124 0 7 15 13073 12 8.5900 9
26-19.10 166 516 1737 10 0391721 9 3 7 0 O 0 O O O 122 0 7 48 13074 13 8.5907 10
26-19.11 167 516 1728 11 042 830 6 6 1 3 0 0 0 0 O 122 0 8 49 13075 710 8.5918 12
26-19.12 168 492 1912 12 24 32731 6 6 0 3 0 0 0 0 O 126 24 8 4 8959 711 8.5918 11
26-19.13 168 524 1672 13 53332 2 914 3 0 0 0 0 0 O 124 5 7 16 12526 14 8.5935 15
26-19.14 169 490 1830 14 8222429 1 5 6 1 0 0 0 0 O 122 8 8 50 11866 712 8.5920 13
26-19.15 169 509 1722 15 333241412 2 8 0 0 O O O O 122 3 7 51 12807 15 8.5933 14
26-19.16 170 506 1746 16 15213013 6 9 6 0 0 0 0 0 O 126 15 7 5 10631 16 8.5944 19
26-19.17 170 509 1725 17 0 42 16 1513 4 4 2 0 0 0 0 O 122 0 8 52 13076 713 8.5946 21
k = 26, Designs sorted based on degrees of freedom used
Design wlp (Wa,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
26-19.224 181 468 1808 224 2031 031 8 010 0O 1 O O 0 O 127 20 9 1 9213 4570 8.6037 370
26-19.997 190 528 1520 997 072 0 0 028 0 O O O O 0 1 127 0 13 2 13371 13476 8.6194 4435
26-19.5 163 520 1783 5 1518 271915 0 6 0 0 O O O O 126 15 7 3 10630 9 8.5879 5
26-19.12 168 492 1912 12 24 32731 6 6 0 3 0 0 0 0 O 126 24 8 4 8959 711 8.5918 11
26-19.16 170 506 1746 16 15213013 6 9 6 0 0 0 0 0 O 126 15 7 5 10631 16 8.5944 19
26-19.48 176 484 1848 48 24 33034 0 0 3 6 0 0 0 0 O 126 24 8 6 8960 732 8.5999 113
26-19.49 176 486 1758 49 18 22 2019 8 7 3 3 0 0O 0 0 O 126 18 8 7 9448 733 8.5994 87
26-19.935 190 418 1978 935 24 211810 9 9 66 3 0 0 0 0 O 126 24 8 8 8961 786 8.6102 1197
26-19.1462 194 414 1950 1462 27 18 151312 6 3 6 0 0 0 0 O 126 27 8 9 1151 791 8.6143 2180
26-19.1063 191 416 1939 1063 24 12 2424 0 013 0 2 0 0 0 O 125 24 9 10 8962 4949 8.6109 1312
26-19.1187 192 412 1932 1187 24 14 2026 0 111 1 2 0 0 0 O 125 24 9 11 8963 5004 8.6115 1449
26-19.1460 194 412 1912 1460 24 18 1230 0 112 0 1 1 0 0 O 125 24 10 12 8964 9542 8.6137 2037
26-19.1 152 568 1704 1 02941 416 8 0 0 O O 0O 0 O 124 0 6 13 13068 1 8.5797 1
26-19.2 155 555 1720 2 52045 51310 0 O 0O O O O O 124 5 6 14 12525 2 8.5819 2
26-19.9 164 536 1664 9 0 42 28 01215 1 0 O 0O O O O 124 0 7 15 13073 12 8.5900 9
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k = 26,

Designs sorted based on the number of clear two-factor interactions

Design wlp (wWg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
26-19.13485 365 70 4138 13485 49 0 0O 0 O O O 622 3 0 0 O 106 49 10 13472 1 12014 8.8115 13485
26-19.13486 365 71 4138 13486 49 0 0 O O O 0 622 3 0 0 O 106 49 10 13473 2 12015 8.8117 13486
26-19.13487 366 69 4129 13487 49 0 0 O O O 0 916 6 0 0 O 106 49 10 13474 3 12016 8.8125 13487
26-19.13488 366 70 4128 13488 49 0 0O 0O O O O 916 6 0 0 O 106 49 10 13475 4 12017 8.8127 13488
26-19.13489 366 70 4129 13489 49 0 0O 0 O O O 916 6 0 0 O 106 49 10 13476 5 12018 8.8127 13489
26-19.13490 366 71 4129 13490 49 0 0 O O O 0 916 6 0 0 O 106 49 10 13477 6 12019 8.8128 13490
26-19.13491 367 69 4120 13491 49 0 0 O O O 01113 6 1 0 O 106 49 11 13478 7 13214 8.8137 13491
26-19.13492 367 71 4120 13492 49 0 0 O O O 01113 6 1 0 O 106 49 11 13479 8 13215 8.8139 13492
26-19.13493 369 68 4106 13493 49 0 0O 0O O O O16 4 9 2 0 O 106 49 11 13480 9 13216 8.8158 13493
26-19.13494 369 69 4106 13494 49 0 O 0O O O 016 4 9 2 0 O 106 49 11 13481 10 13217 8.8160 13494
k = 26, Designs sorted based on minimizing Lmax
Design wlp (Wa,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
26-19.1 152 568 1704 1 029 41 416 8 0 O O O O O O 124 0 6 13 13068 1 8.5797 1
26-19.2 155 555 1720 2 520 45 51310 0 O O O O O O 124 5 6 14 12525 2 8.5819 2
26-19.1862 198 237 2813 1862 25 0 2183012 0 O O O O O O 113 25 6 3692 4678 3 8.6050 503
26-19.2093 200 235 2795 2093 25 010 04210 O O O O O O O 113 25 6 3733 4680 4 8.6070 742
26-19.2095a 200 236 2795 2095 25 0 1271519 0 0 O O O O O 113 25 6 3736 4682 5 8.6071 765
26-19.2098 200 237 2795 2098 25 0 418 2416 0 0O O O O 0 O 113 25 6 3738 4685 6 8.6073 784
26-19.2612b 204 231 2779 2612 25 010121822 0 0O O O O O O 113 25 6 3883 4751 7 8.6113 1387
26-19.3 160 530 1767 3 0303020 6 5 5 0 0O O O O O 122 0 7 43 13069 8 8.5854 3
26-19.5 163 520 1783 5 1518 27 1915 0 6 0 0O O O 0 O 126 15 7 3 10630 9 8.5879 5
26-19.6 163 523 1752 6 0361925 6 4 6 0 0 0 0 0 O 122 0 7 45 13071 10 8.5880 6
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k = 26

, Design generators

Design Design Generators

26-19.1 7 11 19 29 37 41 49 55 59 77 78 87 91 97 98 111 116 120 125
26-19.2 7 11 19 30 38 47 52 57 58 69 73 79 82 84 93 97 98 119 120
26-19.3 7 11 13 19 21 31 38 41 55 59 70 73 87 91 99 101 106 116 120
26-19.4 7 11 19 29 37 41 50 55 59 77 78 82 87 91 99 102 106 116 120
26-19.5 7 11 19 29 35 38 41 44 50 55 69 73 92 95 100 103 113 120 125
26-19.6 7 11 19 29 37 41 44 59 73 76 82 87 94 99 106 111 117 118 120
26-19.7 7 11 19 29 35 38 41 44 50 55 69 73 82 92 95 100 103 120 125
26-19.8 7 11 19 29 37 41 44 55 59 77 78 82 87 91 99 102 106 116 120
26-19.9 7 11 19 29 35 46 53 57 60 69 73 76 82 87 100 109 118 120 123
26-19.10 7 11 19 29 37 41 44 55 59 73 76 82 87 100 103 106 113 120 125
26-19.11 7 11 19 29 35 38 41 44 50 55 69 73 82 92 95 97 100 120 125
26-19.12 7 27 29 30 35 37 38 41 49 67 69 76 84 104 112 121 122 124 127
26-19.13 7 11 19 30 38 41 49 50 52 77 78 82 84 91 97 108 119 120 126
26-19.14 7 11 19 29 30 38 41 49 60 78 82 87 91 97 98 100 117 118 120
26-19.15 7 11 19 29 37 41 44 50 55 59 73 76 87 100 103 106 113 120 125
26-19.16 7 11 19 29 38 41 47 49 70 79 89 90 99 106 108 114 116 120 123
26-19.17 7 11 14 19 35 37 38 41 52 59 69 70 89 90 95 103 106 117 120
26-19.48 7 11 19 29 30 35 37 38 41 42 50 60 69 73 76 113 116 120 125
26-19.49 7 11 19 29 35 37 38 41 44 50 55 69 73 92 95 100 113 120 125
26-19.224 7 11 19 22 28 38 52 57 69 70 73 79 82 84 93 98 108 119 120
26-19.935 7 11 13 21 26 47 51 54 78 81 100 104 107 109 112 121 122 124 127
26-19.997 7 11 19 21 22 25 26 28 31 35 45 46 67 77 78 117 118 120 123
26-19.1063 7 11 13 14 19 38 57 60 73 85 95 101 106 113 114 116 120 125 126
26-19.1187 7 11 13 19 25 26 41 53 59 78 86 95 97 98 104 112 121 122 124
26-19.1460 7 11 19 29 30 38 41 47 70 81 82 84 87 99 101 121 122 124 127
26-19.1462 7 11 19 29 37 38 41 42 44 50 62 77 78 85 89 99 111 118 120
26-19.1862 7 11 21 26 35 37 41 52 59 74 79 86 100 103 104 112 121 122 124
26-19.2093 7 11 21 26 35 37 41 52 59 61 74 79 86 100 104 112 121 122 124
26-19.2095a 7 11 21 26 35 37 41 52 56 74 79 86 100 103 104 112 121 122 124
26-19.2098 7 11 21 26 35 37 41 52 59 61 79 86 100 103 104 112 121 122 124
26-19.2612b 7 11 22 25 31 35 46 50 52 69 93 98 103 104 109 112 121 122 124
26-19.13485 7 19 21 22 35 37 38 49 52 67 69 70 81 87 97 98 111 112 115
26-19.13486 7 19 21 22 35 37 38 49 50 67 69 70 81 87 97 100 111 112 115
26-19.13487 7 19 21 22 35 37 38 49 52 67 69 70 81 82 87 97 111 112 115
26-19.13488 7 19 21 22 35 37 38 67 69 81 82 87 92 98 100 103 112 117 118
26-19.13489 7 19 21 22 35 37 38 49 50 52 67 69 70 81 87 97 111 112 115
26-19.13490 7 19 21 22 35 37 38 49 50 67 69 70 81 84 98 112 117 118 123
26-19.13491 7 19 21 22 35 37 38 49 50 67 69 70 81 82 87 97 111 112 115
26-19.13492 7 19 21 22 35 37 38 49 50 52 67 81 82 87 92 100 103 112 115
26-19.13493 7 19 21 22 35 37 38 49 50 67 69 70 81 82 84 87 97 111 112
26-19.13494 7 19 21 22 35 37 38 49 67 69 70 81 82 84 87 97 111 112 118
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k = 27,

Designs sorted based on word length pattern

Design wlp (wWg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
27-20.1 180 690 2200 1 01555 01216 0 O O O O O O 125 0 6 6 7696 1 7.7798 1
27-20.2 195 624 2304 2 0301239 3 2 9 0 1 O O O O 123 0 9 19 7697 1326 7.7898 2
27-20.3 196 646 2152 3 02941 0 418 66 0 0 0O O O O 125 0 7 7 7698 3 7.7920 5
27-20.4a 197 617 2296 4 033 93 9 0 7 3 0 0 0 0 O 123 0 8 20 7699 71 7.7912 3
27-20.4b 197 617 2296 4 03018 26 12 0 7 3 0O O O 0O O 123 0 8 20 7699 71 7.7912 3
27-20.6 200 610 2278 6 0 33152414 0 6 4 0 0 0 0 O 123 0 8 22 7701 73 7.7935 6
27-20.7 200 630 2172 7 52045 0 71110 O O O O O O 125 5 7 8 7316 4 7.7948 8
27-20.8 201 610 2274 8 030241615 1 8 0 2 0 0 0 O 123 0 9 23 7702 1327 7.7946 7
27-20.9 202 588 2488 9 24 016 45 012 0 O 3 O O 0 O 127 24 9 1 5505 1328 7.7950 9
27-20.10 203 603 2266 10 03612 2216 0 5 5 0 0 0 0 O 123 0 8 24 7703 74 7.7959 10
27-20.11 206 596 2248 11 330181718 0 4 6 0 0O O O O 123 3 8 25 7499 75 7.7983 13
27-20.12 207 592 2279 12 15 18 22 24 015 0 6 0O O O 0 O 127 15 8 2 5934 76 7.7992 17
27-20.13 207 596 2244 13 042 02915 0 7 0O 3 0O 0O 0 O 123 0 9 26 7704 1329 7.7993 20
27-20.14 208 566 2488 14 20 2 33 628 6 0 0O 2 1 0 0 O 125 20 10 9 5541 3728 7.7992 16
27-20.15 209 565 2384 15 8 2216 2810 2 3 7 0 0 0 0 O 123 8 8 27 6937 77 7.7993 18
27-20.16 210 546 2512 16 18 928 91813 0 0 3 0 0 0 O 125 18 9 10 5651 1330 7.7993 19
27-20.17 210 548 2472 17 8 648 118 6 0 6 1 0 0 0 O 121 8 9 83 6938 1331 7.7994 21
27-20.18a 210 562 2314 18 0 32942 6 0 0 3 4 0 0 0 O 114 0 9 6488 7705 1332 7.7995 24
27-20.18b 210 562 2314 18 0O 32748 0 2 0 3 4 0 0 0 O 114 0 9 6488 7705 1332 7.7995 24
27-20.20 210 563 2314 20 0 32942 6 0 O 3 4 0 0 0 O 114 0 9 6490 7707 1334 7.7997 27
k = 27, Designs sorted based on degrees of freedom used
Design wlp (W, ...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
27-20.9 202 588 2488 9 24 016 45 012 0 O 3 0O O 0 O 127 24 9 1 5505 1328 7.7950 9
27-20.12 207 592 2279 12 1518 22 24 015 0 6 0O O O O O 127 15 8 2 5934 76 7.7992 17
27-20.23 210 580 2416 23 24 01651 0 0O O 6 3 0 0 0 O 127 24 9 3 5506 1337 7.8022 67
27-20.1023 234 484 2576 1023 24 18 16 15 018 0 6 3 0 0 0 O 127 24 9 4 5507 1425 7.8195 2110
27-20.1221 237 472 2543 1221 24 12 12 36 0 0 112 0 2 0 0 O 126 24 10 5 5508 4315 7.8212 2635
27-20.1 180 690 2200 1 01555 01216 0 O O O O O O 125 0 6 6 7696 1 7.7798 1
27-20.3 196 646 2152 3 02941 0 418 6 0 0O O O 0O O 125 0 7 7 7698 3 7.7920 5
27-20.7 200 630 2172 7 52045 0 71110 O O O O O O 125 5 7 8 7316 4 7.7948 8
27-20.14 208 566 2488 14 20 233 628 6 0 0 2 1 0 0 O 125 20 10 9 5541 3728 7.7992 16
27-20.16 210 546 2512 16 18 928 91813 0 0O 3 0O 0 0 O 125 18 9 10 5651 1330 7.7993 19
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k = 27, Designs sorted based on the number of clear two-factor interactions
Design wlp (wWg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
27-20.8067 435 80 5440 8067 5. 0 0 0 0O 0 O 01021 0 O O 109 51 10 8029 1 6112 8.0318 8067
27-20.8068 435 80 5440 8068 51 0 0 0 0 0O O 01021 0 0 O 109 51 10 8030 2 6113 8.0319 8068
27-20.8069 436 79 5430 8069 5. 0 0 0 0 O O 01315 3 0 O 109 51 11 8031 3 7511 8.0327 8069
27-20.8070 436 80 5430 8070 510 0 0 O O O 01315 3 0 O 109 51 11 8032 4 7512 8.0329 8070
27-20.8071 437 78 5422 8071 51 0 0 0 0O O O 016 9 6 0 O 109 51 11 8033 5 7513 8.0337 8071
27-20.8072 437 79 5422 8072 5. 0 0 0 0 0O O 016 9 6 0 O 109 51 11 8034 6 7514 8.0338 8072
27-20.8073 438 78 5412 8073 5. 0 0 0 0 O O 018 6 6 1 O 109 51 12 8035 7 7994 8.0347 8073
27-20.8074 438 80 5412 8074 5. 0 0 0 0 O O 018 6 6 1 0 109 51 12 8036 8 7995 8.0349 8074
27-20.8075 442 76 5376 8075 51 0 0 0 O O O 024 0 0 7 O 109 51 12 8037 9 7996 8.0385 8075
27-20.8042 374 141 4468 8042 3818 0 0 O O O 621 4 0 0 O 114 38 10 7690 10 6106 7.9572 8042
k = 27, Designs sorted based on minimizing Lmax
Design wlp (Wa,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
27-20.1 180 690 2200 1 01555 01216 0 O O O O O O 125 0 6 6 7696 1 7.7798 1
27-20.1043 235 280 3647 1043 26 0 0102725 0 O O O O 0 O 115 26 6 1650 2152 2 7.8063 252
27-20.3 196 646 2152 3 02941 0 418 6 0 0 O 0 0 O 125 0 7 7 7698 3 7.7920 5
27-20.7 200 630 2172 7 52045 0 71110 O O O O O O 125 5 7 8 7316 4 7.7948 8
27-20.1192 237 278 3632 1192 26 0 013 2422 3 0 0 0 0 0 O 115 26 7 1651 2153 5 7.8082 378
27-20.1235 238 277 3624 1235 26 0 1103015 66 0 0O 0O O 0 O 115 26 7 1652 2154 6 7.8091 437
27-20.1298b 239 276 3616 1298 26 0 016 2119 6 0 0 0O 0 0 O 115 26 7 1655 2157 7 7.8100 490
27-20.1298a 239 276 3616 1298 26 0 2112420 5 0 O 0O 0 0 O 115 26 7 1655 2157 7 7.8100 490
27-20.1300 239 276 3619 1300 26 0 0162119 66 0 0O O 0O 0 O 115 26 7 1657 2159 9 7.8100 497
27-20.1301 239 277 3614 1301 26 0 1142121 5 0 0 0O 0 0 O 115 26 7 1658 2160 10 7.8101 499
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k = 27,

Design generators

Design Design Generators

27-20.1 7 11 19 30 38 47 52 57 58 69 73 79 82 84 93 97 98 108 119 120
27-20.2 7 11 19 29 30 38 41 49 60 78 82 87 91 97 98 100 109 117 118 120
27-20.3 7 11 19 29 37 41 49 50 55 59 77 78 87 91 97 98 111 116 120 125
27-20.4a 7 11 19 29 30 38 41 49 60 78 82 84 87 91 97 98 100 109 118 120
27-20.4b 7 11 19 29 30 37 38 41 49 60 78 82 87 91 97 98 100 109 118 120
27-20.6 7 11 19 29 37 41 44 59 69 73 76 82 87 94 99 106 111 117 118 120
27-20.7 7 11 19 30 38 47 52 57 58 69 70 73 79 82 84 93 97 98 119 120
27-20.8 7 11 19 29 37 41 44 50 55 59 62 73 76 85 86 91 99 102 120 125
27-20.9 7 11 13 14 19 38 47 57 58 69 82 84 91 93 105 108 113 119 120 126
27-20.10 7 11 19 29 37 41 44 59 73 76 82 87 91 94 99 106 111 117 118 120
27-20.11 7 11 19 29 35 37 38 41 44 50 55 69 73 82 92 95 100 103 120 125
27-20.12 7 11 19 30 38 47 52 57 69 70 73 79 82 84 93 97 98 110 119 120
27-20.13 7 11 13 14 19 21 22 35 38 47 62 73 76 79 81 101 116 120 123 125
27-20.14 7 11 19 29 30 41 50 63 77 86 88 101 102 104 107 112 115 121 122 124
27-20.15 7 11 19 29 37 38 41 44 50 55 67 69 70 89 97 103 109 118 120 123
27-20.16 7 27 29 30 35 37 38 41 49 67 69 74 76 79 104 112 121 122 124 127
27-20.17 7 11 13 14 19 21 22 41 50 61 73 84 91 99 101 111 113 119 120 126
27-20.18a 7 11 19 29 30 37 38 44 55 57 70 73 74 92 97 98 103 117 118 120
27-20.18b 7 11 19 29 30 35 45 53 54 57 60 67 69 73 82 92 98 111 119 120
27-20.20 7 11 19 29 30 37 38 44 52 57 70 73 74 92 97 98 103 117 118 120
27-20.23 7 11 19 29 30 35 37 38 41 42 50 60 63 69 73 76 113 116 120 125
27-20.1023 7 11 13 21 26 47 51 54 78 81 100 104 107 109 112 117 121 122 124 127
27-20.1043 7 11 21 26 35 37 41 52 59 61 74 79 86 100 103 104 112 121 122 124
27-20.1192 7 11 21 26 35 37 41 52 56 59 74 79 86 100 103 104 112 121 122 124
27-20.1221 7 11 13 14 19 38 57 60 73 85 95 101 106 113 114 116 119 120 125 126
27-20.1235 7 11 19 21 26 35 37 41 52 59 74 79 86 100 103 104 112 121 122 124
27-20.1298a 7 11 21 26 35 37 41 52 59 74 79 86 88 100 103 104 112 121 122 124
27-20.1298b 7 11 21 26 31 35 45 62 70 73 74 82 94 97 104 112 117 121 122 124
27-20.1300 7 19 25 28 38 47 49 61 67 69 78 81 91 100 103 107 112 121 122 124
27-20.1301 7 14 19 25 28 31 37 38 42 47 52 70 75 81 93 104 112 121 122 124
27-20.8042 7 19 21 30 35 37 38 49 50 55 67 69 70 76 81 87 98 112 117 118
27-20.8067 7 19 21 22 35 37 38 49 52 67 69 70 81 87 97 98 111 112 115 117
27-20.8068 7 19 21 22 35 37 38 49 52 67 69 70 81 87 97 98 100 111 112 115
27-20.8069 7 19 21 22 35 37 38 49 50 52 67 69 70 81 87 97 98 111 112 115
27-20.8070 7 19 21 22 35 37 38 49 50 67 69 70 81 82 87 97 100 111 112 115
27-20.8071 7 19 21 22 35 37 38 49 50 67 69 70 81 82 84 87 97 111 112 117
27-20.8072 7 19 21 22 35 37 38 49 50 67 69 70 81 82 84 87 97 100 111 112
27-20.8073 7 19 21 22 35 37 38 49 50 52 67 69 70 81 82 84 87 97 111 112
27-20.8074 7 19 21 22 35 37 38 49 55 67 69 70 81 82 84 87 112 117 118 123
27-20.8075 7 19 21 22 35 37 38 49 50 52 55 67 69 84 87 100 103 105 112 115
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k = 28, Designs sorted based on word length pattern

Design wlp (wWg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
28-21.1 210 840 2800 1 0O 070 0 028 0 O O O O O O O 126 0 6 2 3930 1 7.0617 1
28-21.2 230 780 2752 2 01555 0 01315 0 0 O O 0 0 O 126 0 7 3 3931 2 7.0751 2
28-21.3 238 717 2976 3 030 63315 2 0 9 1 0 0 0 0 O 124 0 9 9 3932 194 7.0784 3
28-21.4 241 710 2958 4 030122122 1 0 8 2 0O O 0 0 O 124 0 9 10 3933 195 7.0806 4
28-21.5 244 703 2940 5 033 91826 0 0 7 3 0 0 0 0 O 124 0 9 11 3934 196 7.0827 5
28-21.6 248 674 2960 6 0 11752 8 2 0 0 5 2 0 0 0 0 115 0 10 3649 3935 1200 7.0840 9
28-21.7 248 675 2959 7 0 1194614 0 0 O 5 2 0 0 0 O 115 0 10 3650 3936 1201 7.0840 10
28-21.8 248 676 2960 8 0 11752 8 2 0 0 5 2 0 0 0 0 115 0 10 3651 3937 1202 7.0842 11
28-21.9a 249 674 2949 9 0 1214216 0 0 O 6 0 1 0 0 O 115 0 11 3652 3938 2300 7.0848 18
28-21.9b 249 674 2949 9 0 1214216 0 0 1 3 3 0 0 0 O 115 0 10 3652 3938 1203 7.0848 16
28-21.9c 249 674 2949 9 0 1194810 2 0 1 3 3 0 0 0 O 115 0 10 3652 3938 1203 7.0848 16
28-21.12 249 675 2948 12 0 1214216 0 0 1 3 3 0 0 0 O 115 0 10 3655 3941 1205 7.0849 20
28-21.13 249 675 2948 13 0 4125113 0 0 1 3 3 0 0 0 O 115 0 10 3656 3942 1206 7.0849 21
28-21.14 249 675 2950 14 0 1214216 0 0 1 3 3 0 0 0 O 115 0 10 3657 3943 1207 7.0850 22
28-21.15a 249 676 2949 15 0 1214216 0 0 0 6 0 1 0 0 O 115 0 11 3658 3944 2301 7.0850 24
28-21.15b 249 676 2949 15 0 1214216 0 0 1 3 3 0 0 0 O 115 0 10 3658 3944 1208 7.0850 24
28-21.15c 249 676 2949 15 0 1194810 2 0 1 3 3 0 0 0 O 115 0 10 3658 3944 1208 7.0850 24
28-21.18 250 648 3232 18 18 334 01822 0 0O 0 3 0 O 0 O 126 18 10 4 2855 1210 7.0852 27
28-21.19 250 672 2940 19 0 1175 0 6 0 1 4 1 1 0 0 0 115 0 11 3661 3947 2302 7.0856 28
k = 28, Designs sorted based on degrees of freedom used
Design wlp (W, ...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
28-21.1157 290 536 3320 1157 24 12 048 0 O O 112 0 2 0 0 O 127 24 11 1 2830 2771 7.1145 2583
28-21.1 210 840 2800 1 0O 070 0 028 0 O O O O O O O 126 0 6 2 3930 1 7.0617 1
28-21.2 230 780 2752 2 01555 0 01315 0 0 O O 0 0 O 126 0 7 3 3931 2 7.0751 2
28-21.18 250 648 3232 18 18 334 01822 0 0O 0 3 0 O 0 O 126 18 10 4 2855 1210 7.0852 27
28-21.58 254 644 3192 58 18 334 61216 6 0 0 3 0 0 0 O 126 18 10 5 2856 1217 7.0885 73
28-21.172 260 618 3208 172 18 €31 9 91012 0 O 3 O O O O 126 18 10 6 2857 1235 7.0919 175
28-21.2961 308 474 3656 2961 27 634 0 O 7 9 9 0 6 0 0O 0 O 126 27 10 7 2398 1872 7.1290 3555
28-21.3388 314 456 3680 3388 27 634 0 016 0 O 9 6 0 O 0 O 126 27 10 8 2602 2050 7.1334 3705
28-21.3 238 717 2976 3 030 63315 2 0 9 1 0 0 0 0 O 124 0 9 9 3932 194 7.0784 3
28-21.4 241 710 2958 4 030122122 1 0 8 2 O O O O O 124 0 9 10 3933 195 7.0806 4
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k = 28

, Designs sorted based on the number of clear two-factor interactions

Design wlp (wWg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
28-21.4280 515 90 7062 4280 53 0O O O O O O O 01615 0 O O 112 53 11 4231 1 3461 7.3351 4280
28-21.4281 515 90 7063 4281 53 0O O O O O O O 01615 0 0 O 112 53 11 4232 2 3462 7.3351 4281
28-21.4282 516 89 7052 4282 53 0 O O O O O O 019 9 3 0 O 112 53 12 4233 3 4084 7.3359 4282
28-21.4283 516 90 7052 4283 53 0 O O O O O O 019 9 3 0 O 112 53 12 4234 4 4085 7.3360 4283
28-21.4284 518 88 7032 4284 53 0O O O O O O O 024 0 6 1 O 112 53 13 4235 5 4264 7.3376 4284
28-21.4268 445 160 5830 4268 3720 0 O O O O 01020 1 O O O 116 37 11 3643 6 3456 7.2563 4268
28-21.4269 445 160 5831 4269 37 20 0 O O O O 01020 1 O O O 116 37 11 3644 7 3457 7.2564 4269
28-21.4270 446 159 5821 4270 37 20 0 O O O O 01314 4 0 0 O 116 37 11 3645 8 3458 7.2572 4270
28-21.4271 446 160 5820 4271 37 20 0 O O O O 01314 4 0 0 O 116 37 11 3646 9 3459 7.2572 4271
k = 28, Designs sorted based on minimizing Lmax
Design wlp (wa,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
28-21.1 210 840 2800 1 o o070 0 028 O O O O O O O O 126 0 6 2 3930 1 7.0617 1
28-21.2 230 780 2752 2 01555 0 01315 0 O O O O 0 O 126 0 7 3 3931 2 7.0751 2
28-21.681 280 325 4653 681 27 0 0 5212610 0O O O O O 0 O 117 27 7 787 876 3 7.0927 213
28-21.732 282 323 4637 732 27 0 0 7212014 0 O O O O O O 117 27 7 789 877 4 7.0944 275
28-21.795 284 321 4621 795 27 0 011152016 O O O O O O O 117 27 7 797 883 5 7.0960 343
28-21.733 282 323 4640 733 27 0 0 62126 6 3 0 0O 0 0 0 O 117 27 8 790 878 6 7.0944 276
28-21.772 283 322 4630 772 27 0 1 42422 8 3 0 0 0 0 0 O 117 27 8 794 880 7 7.0952 307
28-21.7173 283 322 4631 773 27 0 0 72123 8 3 0 O O 0 0 O 117 27 8 795 881 8 7.0952 308
28-21.794 284 321 4621 794 27 0 1 6221912 2 0 0 0 0 0 O 117 27 8 796 882 9 7.0960 343
28-21.796 284 321 4621 796 27 0 2 42124 8 3 0 0O 0 0 0 O 117 27 8 798 884 10 7.0960 343
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k = 28,

Design generators

Design Design Generators

28-21.1 7 11 19 30 38 47 52 57 58 69 73 79 82 84 93 97 98 108 119 120 126
28-21.2 7 11 19 30 38 47 52 57 58 69 70 73 79 82 84 93 97 98 108 119 120
28-21.3 7 11 19 29 37 38 41 44 50 55 67 69 70 89 92 97 103 109 118 120 123
28-21.4 7 11 19 29 37 41 44 50 55 59 62 73 76 85 86 91 99 102 106 120 125
28-21.5 7 11 13 14 19 21 22 25 35 38 47 62 73 76 79 81 101 116 120 123 125
28-21.6 7 11 13 14 19 21 22 38 41 50 52 59 73 79 84 93 99 101 108 119 120
28-21.7 7 11 19 29 30 35 44 52 57 67 69 73 74 81 95 97 100 103 118 120 123
28-21.8 7 11 13 14 19 21 22 38 41 50 52 59 70 73 84 93 99 101 108 119 120
28-21.9a 7 11 13 19 22 26 28 38 41 47 50 73 79 82 84 93 99 106 108 120 126
28-21.9b 7 11 19 29 30 35 38 41 50 60 77 78 86 89 90 95 97 116 119 120 126
28-21.9c 7 11 19 29 30 38 41 42 49 50 60 67 69 70 76 90 97 103 117 118 120
28-21.12 7 11 19 29 30 35 45 53 57 58 63 73 74 92 97 108 111 116 120 123 125
28-21.13 7 11 19 29 35 45 46 53 54 57 60 67 69 70 76 84 89 90 100 120 126
28-21.14 7 11 19 29 38 41 42 49 60 67 77 78 85 86 89 90 95 97 98 120 125
28-21.15a 7 11 13 19 22 26 28 38 41 47 50 73 79 82 84 93 106 108 113 120 126
28-21.15b 7 11 19 29 30 35 38 41 49 60 77 78 86 89 90 95 97 116 119 120 126
28-21.15c 7 11 19 29 30 38 41 42 49 50 60 67 69 70 90 97 103 109 117 118 120
28-21.18 7 11 19 29 30 38 41 44 70 74 81 82 101 104 107 112 115 121 122 124 127
28-21.19 7 11 13 14 19 21 22 38 41 50 61 73 79 82 91 99 101 113 119 120 126
28-21.58 7 11 19 25 26 28 31 35 45 46 53 54 59 69 73 76 79 84 113 120 125
28-21.172 7 11 19 29 30 37 41 44 47 67 69 70 73 82 92 95 109 110 113 116 120
28-21.681 7 11 21 26 35 37 41 52 59 61 74 79 86 88 100 103 104 112 121 122 124
28-21.732 7 11 13 21 26 35 37 41 52 59 74 79 86 88 100 103 104 112 121 122 124
28-21.733 7 11 19 21 26 35 37 41 52 56 59 74 79 86 100 103 104 112 121 122 124
28-21.772 7 11 19 21 26 28 35 41 52 59 62 73 79 86 91 97 100 112 121 122 124
28-21.773 7 11 21 22 26 31 35 45 52 67 70 73 79 88 94 97 104 112 121 122 124
28-21.794 7 11 21 26 31 41 44 47 50 62 67 77 84 91 104 107 112 117 121 122 124
28-21.795 7 11 19 21 26 28 41 44 47 50 62 67 77 84 91 104 112 117 121 122 124
28-21.796 7 11 19 21 26 28 35 37 41 52 59 73 79 86 91 97 100 112 121 122 124
28-21.1157 7 11 13 14 19 38 57 60 73 85 95 101 106 113 114 116 119 120 123 125 126
28-21.2961 7 11 13 14 19 22 31 35 37 38 41 42 44 49 59 62 69 89 109 119 120
28-21.3388 7 11 13 19 21 25 26 46 54 63 91 97 98 103 104 107 112 115 121 122 124
28-21.4268 7 19 21 30 35 37 38 49 50 55 67 69 70 76 81 87 98 103 112 117 118
28-21.4269 7 19 21 22 35 37 38 49 50 56 67 69 70 81 84 98 100 111 112 115 118
28-21.4270 7 19 21 22 35 37 38 49 50 52 56 67 69 70 81 84 98 111 112 115 118
28-21.4271 7 19 21 22 35 37 38 41 49 52 67 69 70 81 84 87 97 112 117 118 123
28-21.4280 7 19 21 22 35 37 38 49 50 52 67 69 70 81 87 97 98 100 111 112 115
28-21.4281 7 19 21 22 35 37 38 49 50 67 69 70 81 82 84 87 97 100 111 112 118
28-21.4282 7 19 21 22 35 37 38 49 50 52 67 69 70 81 82 84 87 97 98 111 112
28-21.4283 7 19 21 22 35 37 38 49 50 52 67 69 70 81 82 84 87 97 111 112 118
28-21.4284 7 19 21 22 35 37 38 49 50 52 55 67 69 70 81 82 84 87 97 111 112
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k = 29, Designs sorted based on word length pattern
Design wlp (wWg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
29-22.1 266 945 3472 1 0o 070 0 0 028 O O O O O O O 127 0 7 1 1914 1 6.4312 1
29-22.2 287 823 3819 2 030 03021 4 1 010 O O O O O 125 0 9 4 1915 20 6.4414 2
29-22.3 289 810 3744 3 0O 0O 84824 0 0O O O 7 0 0 0 O 116 0 10 1792 1916 261 6.4415 3
29-22.4 290 810 3733 4 0 010 4426 0 0 O 1 5 1 0 0 O 116 0 11 1793 1917 791 6.4423 5
29-22.5 290 810 3734 5 0 0 85020 2 0 O 1 5 1 0 0 O 116 0 11 1794 1918 792 6.4423 6
29-22.6 290 816 3798 6 030 61827 5 0 0 9 1 0 0 0 O 125 0 10 5 1919 262 6.4432 14
29-22.7a 291 808 3724 7 0 010 4622 2 0 0 2 3 2 0 0 O 116 0 11 1795 1920 793 6.4430 9
29-22.7b 291 808 3724 7 0O 0 85216 4 0 0 2 3 2 0 0 0 116 0 11 1795 1920 793 6.4430 9
29-22.9a 291 810 3722 9 0 0104622 2 0 0 2 3 2 0 0 O 116 0 11 1797 1922 795 6.4431 11
29-22.9b 291 810 3722 9 0 0124028 0O 0 O 2 3 2 0 0 O 116 0 11 1797 1922 795 6.4431 11
29-22.11 291 810 3723 11 0O 012 4028 0 O O 2 3 2 0 0 O 116 0 11 1799 1924 797 6.4431 13
29-22.12a 291 812 3724 12 0 010 4622 2 0 0 2 3 2 0 0 O 116 0 11 1800 1925 798 6.4433 15
29-22.12b 291 812 3724 12 0 0 85216 4 0 0 2 3 2 0 0 O 116 0 11 1800 1925 798 6.4433 15
29-22.14a 292 808 3714 14 0 0 85412 6 0 0 2 4 0 1 0 O 116 0 12 1803 1927 1266 6.4438 19
29-22.14b 292 808 3714 14 0O 012 4224 2 0 0 2 4 0 1 0 O 116 0 12 1802 1928 1265 6.4438 18
29-22.16a 292 810 3712 16 0O 012 4224 2 0 0 2 4 0 1 0 O 116 0 12 1804 1929 1267 6.4439 20
29-22.16b 292 810 3712 16 0 012 4224 2 0 0 3 1 3 0 0 O 116 0 11 1804 1929 800 6.4439 20
29-22.18 292 810 3715 18 0 0143630 0O 0 O 3 1 3 0 0 O 116 0 11 1806 1931 801 6.4440 22
29-22.19 292 812 3714 19 0O 0 85412 6 0 0 2 4 0 1 0 O 116 0 12 1807 1932 1268 6.4441 23
k = 29, Designs sorted based on degrees of freedom used
Design wlp (W, ...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
29-22.1 266 945 3472 1 0o o070 0 0O 028 O O O O O O O 127 0 7 1 1914 1 6.4312 1
29-22.114 306 729 4096 114 18 037 018 022 0 0 O 3 O 0 O 127 18 11 2 1407 834 6.4515 121
29-22.1725 370 537 4736 1725 27 040 0 O 016 0 9 0 6 0 0 O 127 27 11 3 1400 1146 6.4964 1878
29-22.2 287 823 3819 2 030 03021 4 1 010 O O O O O 125 0 9 4 1915 20 6.4414 2
29-22.6 290 816 3798 6 030 61827 5 0 0 9 1 0 0 0 O 125 0 10 5 1919 262 6.4432 14
29-22.147 309 740 3963 147 8 22 42423 0 5 0 4 6 0 0 0 O 125 8 10 6 1661 265 6.4544 180
29-22.152 310 712 4156 152 12 1518 32411 1 9 0 O 3 0O 0 O 125 12 11 7 1473 843 6.4540 163
29-22.181 312 704 4148 181 12 1518 71616 0 8 1 0O 3 0 0 O 125 12 11 8 1474 850 6.4550 191
29-22.182 312 710 4134 182 12 1518 71616 0 8 1 0 3 0 0 O 125 12 11 9 1475 851 6.4554 205
29-22.224 315 700 4132 224 14 11 20 11 820 0 9 0 O 2 1 0 O 125 14 12 10 1444 1369 6.4572 267
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k = 29,

Designs sorted based on the number of clear two-factor interactions

Design wlp (wWg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
29-22.2147 605 101 9075 2147 5 0 0 0 0 0 0O 0 O 02110 O O 115 55 12 2112 1 1839 6.7120 2147
29-22.2148 606 100 9064 2148 55 0 0 0 0 0O 0O 0 0 024 4 3 O 115 55 13 2113 2 2093 6.7127 2148
29-22.2149 606 101 9064 2149 50 0 0 0 0 0 0 0 024 4 3 O 115 55 13 2114 3 2094 6.7128 2149
29-22.2140 526 180 7522 2140 36 22 0 0 0O 0 O O 01614 1 0 O 118 36 12 1782 4 1835 6.6300 2140
29-22.2141 526 180 7524 2141 36 22 0 0 0O 0 O 0O 01614 1 0 O 118 36 12 1783 5 1836 6.6301 2141
29-22.2142 527 179 7513 2142 3622 0 0 0 0O O O 019 8 4 0 O 118 36 12 1784 6 1837 6.6308 2142
29-22.2143 527 180 7512 2143 36 22 0 0 0 0O O O 019 8 4 0 O 118 36 12 1785 7 1838 6.6309 2143
29-22.1912 384 322 5626 1912 3 0 0 0 63111 0 O O 6 1 0 O 119 35 12 1525 8 1739 6.4940 1853
29-22.1917 385 321 5615 1917 3 0 0 0 82811 1 O 0O 6 1 0 O 119 35 12 1526 9 1740 6.4947 1860
29-22.1936 389 317 5619 1936 35 0 0 0161220 0O O O 5 2 0 O 119 35 12 1538 10 1745 6.4980 1899
k = 29, Designs sorted based on minimizing Lmax
Design wlp (Wa,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
29-22.1 266 945 3472 1 o o070 0 O 028 O O O O O O O 127 0 7 1 1914 1 6.4312 1
29-22.379 330 376 5894 379 28 0 0 3103212 5 0 O O 0 0 O 119 28 8 373 333 2 6.4526 136
29-22.390 331 375 5885 390 28 0 0 2181722 3 0O 0 O 0 0 O 119 28 8 374 334 3 6.4533 144
29-22.405 332 374 5876 405 28 0 0 4132317 5 0 0 O 0 0 O 119 28 8 376 336 4 6.4540 164
29-22.424 333 373 5871 424 28 0 0 3172015 7 O O O O O O 119 28 8 378 338 5 6.4548 184
29-22.432b 334 372 5856 432 28 0 0 5122610 9 0O O O O 0 O 119 28 8 379 340 6 6.4555 206
29-22.434b 334 372 5862 434 28 0 0 5142016 7 O 0O O O O O 119 28 8 381 342 7 6.4555 208
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k = 29,

Design generators

Design Design Generators

29-22.1 7 11 19 30 38 47 52 57 58 69 70 73 79 82 84 93 97 98 108 119 120 126
29-22.2 7 11 19 29 35 37 38 57 63 69 70 73 79 81 87 97 98 103 109 117 120 123
29-22.3 7 11 19 29 30 35 44 52 57 67 69 73 74 81 95 97 100 103 109 118 120 123
29-22.4 7 11 19 29 38 41 42 49 60 67 77 78 85 86 89 90 95 97 98 108 120 125
29-22.5 7 11 19 29 30 35 45 49 52 56 73 79 85 86 102 104 112 115 121 122 124 127
29-22.6 7 11 19 29 37 41 44 50 55 59 62 73 76 85 86 91 99 102 106 111 120 125
29-22.7a 7 11 19 29 30 35 41 44 47 54 56 67 77 78 81 84 88 104 112 121 122 124
29-22.7b 7 11 13 14 19 28 35 44 53 57 58 67 76 85 89 90 102 105 120 123 125 126
29-22.9%a 7 11 19 29 30 35 45 46 49 52 56 73 79 85 102 104 112 115 121 122 124 127
29-22.9b 7 11 19 29 30 35 44 52 55 57 67 69 73 74 95 97 100 103 109 118 120 123
29-22.11 7 11 19 21 22 25 26 35 45 46 49 60 67 77 78 81 95 101 108 116 120 123
29-22.12a 7 11 19 29 35 45 53 54 60 67 69 70 81 82 92 97 98 111 116 120 123 125
29-22.12b 7 11 19 29 30 35 45 54 57 60 67 69 70 73 74 81 82 95 111 116 120 125
29-22.14a 7 11 19 29 30 35 41 47 53 59 77 82 84 88 102 104 107 112 121 122 124 127
29-22.14b 7 11 19 29 30 35 41 44 47 53 54 56 67 78 81 84 88 104 112 121 122 124
29-22.16a 7 11 19 29 30 35 45 49 52 56 73 79 85 88 102 104 112 115 121 122 124 127
29-22.16b 7 11 19 29 35 38 41 42 49 60 67 77 78 85 86 89 90 95 97 98 111 120
29-22.18 7 11 19 29 35 45 53 54 60 67 69 70 73 81 82 92 97 98 111 116 120 123
29-22.19 7 11 19 30 35 41 47 53 54 59 77 82 84 88 102 104 107 112 121 122 124 127
29-22.114 7 11 13 19 21 35 38 57 60 67 69 70 73 76 81 84 93 98 103 110 118 120
29-22.147 7 11 19 29 35 37 38 57 63 67 69 70 73 79 81 97 98 103 109 117 120 123
29-22.152 7 11 13 19 25 26 35 38 41 42 52 67 69 73 74 87 100 103 109 114 120 123
29-22.181 7 11 13 21 25 31 37 41 51 61 78 86 88 97 98 100 104 112 117 121 122 124
29-22.182 7 11 13 21 25 28 31 37 41 51 61 78 86 88 97 98 104 112 117 121 122 124
29-22.224 7 11 13 14 19 21 35 38 57 60 67 69 70 74 79 81 84 93 98 103 110 120
29-22.379 7 11 19 21 26 28 35 37 41 52 59 62 73 79 86 91 97 100 112 121 122 124
29-22.390 7 14 19 22 31 35 38 41 42 50 59 62 70 77 87 98 104 112 117 121 122 124
29-22.405 7 11 25 31 37 38 41 47 51 61 62 76 82 93 98 103 104 112 118 121 122 124
29-22.424 7 11 19 21 26 28 35 41 52 56 59 62 73 79 86 91 97 100 112 121 122 124
29-22.432b 7 11 13 21 22 44 55 62 73 74 76 79 83 93 97 98 103 104 112 121 122 124
29-22.434b 7 11 25 31 37 38 41 47 51 61 76 82 87 93 98 103 104 112 118 121 122 124
29-22.1725 7 11 29 37 41 42 44 47 51 78 81 82 84 87 88 104 112 118 121 122 124 127
29-22.1912 7 11 19 30 35 41 42 44 47 56 59 67 81 87 88 104 112 117 121 122 124 127
29-22.1917 7 11 19 29 35 38 41 42 44 47 56 67 87 88 91 104 107 112 121 122 124 127
29-22.1936 7 11 19 30 35 41 42 44 47 56 59 74 81 82 87 88 104 115 121 122 124 127
29-22.2140 7 19 21 22 35 37 38 49 50 52 56 67 69 70 81 82 84 98 111 112 115 118
29-22.2141 7 19 21 22 35 37 38 49 50 56 67 69 70 81 84 98 100 111 112 115 117 118
29-22.2142 7 19 21 22 35 37 38 49 50 52 55 56 67 69 70 81 84 98 111 112 115 118
29-22.2143 7 19 21 22 35 37 38 52 67 69 70 81 82 84 87 88 97 98 100 111 112 115
29-22.2147 7 19 21 22 35 37 38 49 50 52 67 69 70 81 82 84 87 97 98 100 111 112
29-22.2148 7 19 21 22 35 37 38 49 50 52 55 67 69 70 81 82 84 87 97 98 111 112
29-22.2149 7 19 21 22 35 37 38 49 50 52 55 67 69 70 81 82 84 87 97 111 112 118
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k = 30

, Designs sorted based on word length pattern

Design wlp (Wa,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
30-23.1 335 972 4662 1 0O O 04040 O O O O 2 5 0 0 0 O 117 0 11 773 799 182 5.8661 1
30-23.2 336 972 4650 2 0O 0 04236 2 0O O O 3 3 1 0 0 O 117 0 12 774 800 379 5.8668 2
30-23.3 336 972 4651 3 0O 0 04236 2 0 O O 3 3 1 0 0 O 117 0 12 775 801 380 5.8668 3
30-23.4 336 972 4652 4 0O 0 04236 2 0O O O 3 3 1 0 0 O 117 0 12 776 802 381 5.8668 4
30-23.5 337 968 4644 5 0O 0O 04432 4 0 O O 4 1 2 0 0 O 117 0 12 777 803 382 5.8673 6
30-23.6 337 972 4640 6 0O 0O 04432 4 0 O O 4 1 2 0 0 O 117 0 12 778 804 383 5.8675 7
30-23.7 337 976 4644 7 0O 0O 04432 4 0 O O 4 1 2 0 0 O 117 0 12 779 805 384 5.8679 9
30-23.8 338 968 4633 8 0O 0O 04628 6 0 0O 0 4 2 0 1 0 O 117 0 13 780 806 586 5.8680 10
30-23.9 338 972 4630 9 0 0 04628 6 0 O O 4 2 0 1 0 O 117 0 13 781 807 587 5.8683 11
30-23.10 338 976 4633 10 0O 0O 04628 6 0 O O 4 2 0 1 0 O 117 0 13 782 808 588 5.8686 13
30-23.11 339 968 4620 11 0O 0O 04824 8 0 O O 5 0 1 1 0 O 117 0 13 783 809 589 5.8687 14
30-23.12 339 976 4620 12 0O 0O 04824 8 0 O O 5 0 1 1 0 O 117 0 13 784 810 590 5.8693 16
30-23.13 341 945 4723 13 0 0 663533 66 0 0 0 1 © 0 0 0 O 117 0 11 785 811 183 5.8691 15
30-23.14 341 968 4600 14 0 0 0521612 0 O O 5 1 0 0 1 O 117 0 14 786 812 863 5.8701 24
30-23.15 341 976 4600 15 0 0 0521612 0 0 O 5 1 0 0 1 O 117 0 14 787 813 864 5.8708 28
30-23.16 342 944 4712 16 0 0 663729 8 0 0O O 2 4 1 0 0 O 117 0 12 788 814 385 5.8697 19
30-23.17 342 944 4712 17 0 0 83135 66 0 0 0 2 4 1 0 0 O 117 0 12 789 815 386 5.8697 20
30-23.18 342 945 4711 18 0O 0 83135 6 0 0 0 2 4 1 0 0 O 117 0 12 790 816 387 5.8698 21
30-23.19 342 946 4712 19 0 0 83135 6 0 0 0 2 4 1 0 0 O 117 0 12 791 817 388 5.8699 22
30-23.20 342 946 4712 20 0 0 663729 8 0 0O 0 2 4 1 0 0 O 117 0 12 792 818 389 5.8699 22
k = 30, Designs sorted based on degrees of freedom used
Design wlp (W, ...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
30-23.30 345 935 4855 30 030 01536 0O 5 0 010 O O O O O 126 0 10 1 828 31 5.8722 36
30-23.156 370 840 5068 156 822 01833 0 0 5 0 4 66 0 0 0 O 126 8 11 2 635 188 5.8858 231
30-23.161 371 806 5286 161 12 12 21 31221 3 0 9 O O 3 0O 0 O 126 12 12 3 585 440 5.8851 215
30-23.239 387 758 5398 239 14 10 24 01716 O 3 2 7 0 3 0 0 O 126 14 12 4 572 454 5.8948 481
30-23.126 366 840 5181 126 8 62425 0 024 0 1 0 6 0 0 0 O 124 8 11 5 627 184 5.8834 163
30-23.134 367 836 5172 134 8 62425 0 318 3 1 0 6 0 0 0 O 124 8 11 6 630 185 5.8838 174
30-23.135 367 838 5170 135 8 62425 0 318 3 1 0 6 0 0 0 O 124 8 11 7 631 186 5.8840 176
30-23.145 369 828 5192 145 8 62425 0 711 6 0 1 6 0 0 0 O 124 8 11 8 632 187 5.8849 210
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k = 30, Designs sorted based on the number of clear

two-factor interactions

Design wlp (wWg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
30-23.975 706 113 11548 975 57 0 0 0 OO O O O O 025 6 0 O 118 57 13 771 1 862 6.1552 975
30-23.976 707 112 11536 976 57 0 0 0 0 O O O O O 028 0 3 O 118 57 14 772 2 961 6.1558 976
30-23.866 448 371 7098 866 36 0 0 0 02127 0 O O O 7 0O O O 121 36 12 643 3 558 5.9216 835
30-23.867 449 370 7086 867 36 0 0 0 02421 3 0 O O 7 0 0 O 121 36 12 644 4 559 5.9223 837
30-23.880 454 365 7096 880 36 0 0 0 61620 6 O O O 6 1 0 O 121 36 13 651 5 821 5.9260 850
30-23.911 466 353 7148 911 36 0 0 5 31616 3 5 0 0 4 3 0 O 121 36 13 673 6 829 5.9353 901
30-23.899 461 358 7138 899 35 0 0 01212 915 0 0O O 6 1 0 O 120 35 13 735 7 827 5.9315 885
k = 30, Designs sorted based on minimizing Lmax
Design wlp (Wa,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
30-23.245¢c¢ 389 430 7378 245 29 0 0 01516 1318 0 0O O O O 0 O 121 29 8 146 129 1 5.8807 119
30-23.230 386 433 7404 230 29 0 0 2 52226 4 3 0 0O 0O 0 0 O 121 29 9 141 125 2 5.8788 88
30-23.235 387 432 7396 235 29 0 0 1 9211812 1 0O O O O O O 121 29 9 141 126 3 5.8794 96
30-23.241 388 431 7386 241 29 0 0 112152112 1 O O O O O O 121 29 9 145 128 4 5.8801 107
30-23.245a 389 430 7378 245 29 0 0 3 62219 9 3 0 0 0 0 0 O 121 29 9 146 129 5 5.8807 119
30-23.255 390 429 7376 255 29 0 0 015161612 3 0 0 O 0 O O 121 29 9 151 133 6 5.8815 132
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k = 30,

Design generators

Design Design Generators

30-23.1 7 11 19 21 22 25 26 35 45 46 49 60 67 77 78 81 95 101 108 116 120 123 126
30-23.2 7 11 19 29 30 35 45 46 49 52 56 73 79 85 88 102 104 112 115 121 122 124 127
30-23.3 7 11 19 21 22 25 26 35 45 46 49 60 67 77 78 81 95 101 108 116 120 123 125
30-23.4 7 11 19 29 30 35 41 44 47 53 54 56 67 77 78 81 84 88 104 112 121 122 124
30-23.5 7 11 19 29 35 45 46 53 57 58 60 67 86 92 97 98 100 103 104 107 112 115 125
30-23.6 7 11 19 29 30 35 45 54 57 60 67 69 70 73 74 81 82 95 97 111 116 120 125
30-23.7 7 19 29 30 35 49 50 52 55 56 67 79 85 86 88 101 102 104 112 115 121 122 124
30-23.8 7 11 19 29 35 45 46 53 57 58 60 63 67 86 97 98 100 103 104 107 112 115 125
30-23.9 7 11 19 29 30 35 41 47 53 54 59 77 82 84 88 102 104 107 112 121 122 124 127
30-23.10 7 11 19 30 35 41 47 53 54 59 77 82 84 88 101 102 104 107 112 121 122 124 127
30-23.11 7 11 19 29 30 35 41 47 53 54 59 78 82 84 88 102 104 107 112 121 122 124 127
30-23.12 7 11 13 14 19 21 22 38 41 47 50 52 73 79 82 84 91 99 101 106 113 120 126
30-23.13 7 11 19 29 30 35 45 49 50 52 56 73 79 85 86 102 104 112 115 121 122 124 127
30-23.14 7 11 19 29 30 35 41 47 53 59 78 82 84 88 101 102 104 107 112 121 122 124 127
30-23.15 7 11 13 14 19 21 22 38 41 47 50 52 70 73 79 84 91 99 101 106 108 120 126
30-23.16 7 11 19 29 30 35 41 47 53 56 59 77 82 84 88 102 104 107 112 121 122 124 127
30-23.17 7 11 19 29 30 35 41 44 47 53 54 56 67 78 81 84 88 104 112 121 122 124 127
30-23.18 7 11 19 21 22 25 26 35 45 46 49 60 67 77 78 81 95 101 105 108 116 120 123
30-23.19 7 11 19 29 30 35 41 44 47 53 54 56 67 77 81 84 88 104 112 121 122 124 127
30-23.20 7 11 19 30 35 41 47 53 54 56 59 77 82 84 88 102 104 107 112 121 122 124 127
30-23.30 7 11 19 29 35 37 38 57 63 67 69 70 73 79 81 87 97 98 103 109 117 120 123
30-23.126 7 19 21 30 35 37 38 44 49 58 67 69 73 81 84 95 98 100 103 104 112 117 126
30-23.134 7 11 13 19 21 25 26 28 31 35 49 52 69 81 82 106 108 111 119 120 123 125 126
30-23.135 7 11 13 19 21 25 26 28 31 35 38 49 67 69 82 106 108 111 119 120 123 125 126
30-23.145 7 11 13 14 19 21 26 35 38 63 67 69 73 74 76 79 81 82 84 100 120 123 125
30-23.156 7 11 19 29 35 37 38 57 63 67 69 70 73 79 81 97 98 100 103 109 117 120 123
30-23.161 7 11 13 14 19 25 26 35 38 41 42 52 67 69 73 74 87 100 103 109 114 120 123
30-23.230 7 11 13 14 21 26 31 35 37 41 52 56 59 69 79 86 97 103 104 112 121 122 124
30-23.235 7 11 13 14 19 31 35 38 42 49 50 52 59 67 79 85 98 104 109 112 121 122 124
30-23.239 7 11 14 25 26 28 31 45 53 67 70 85 88 97 98 100 103 104 112 121 122 124 127
30-23.241 7 11 25 31 37 38 41 47 51 61 62 76 82 87 93 98 103 104 112 118 121 122 124
30-23.245a 7 11 13 14 21 26 31 35 41 52 56 59 61 69 79 86 97 103 104 112 121 122 124
30-23.245c¢ 7 14 19 22 31 35 38 41 42 44 50 59 62 70 77 87 98 104 112 117 121 122 124
30-23.255 7 11 13 14 21 26 28 31 35 37 41 52 59 69 79 86 97 103 104 112 121 122 124
30-23.866 7 11 19 30 35 41 42 44 47 56 59 67 81 87 88 91 104 112 117 121 122 124 127
30-23.867 7 11 19 30 35 41 42 44 47 56 59 67 81 87 88 104 112 115 117 121 122 124 127
30-23.880 7 11 19 30 35 41 42 44 47 56 59 69 81 82 87 88 104 112 115 121 122 124 127
30-23.899 7 11 19 30 35 37 41 42 44 47 56 67 81 82 87 88 104 112 115 121 122 124 127
30-23.911 7 11 19 30 35 41 42 44 47 56 69 81 82 84 87 88 104 112 115 121 122 124 127
30-23.975 7 19 21 22 35 37 38 49 50 52 55 67 69 70 81 82 84 87 97 98 100 111 112
30-23.976 7 19 21 22 35 37 38 49 50 52 55 67 69 70 81 82 84 87 97 98 111 112 115
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k = 31, Designs sorted based on word length pattern

Design wlp (wWg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
31-24.1 391 1134 5826 1 0O 0O 02448 8 0 O O O 3 4 0 0 O 118 0 12 323 331 96 5.3525 1
31-24.2 391 1134 5827 2 0O 0O 02448 8 0 0 O O 3 4 0 0 O 118 0 12 324 332 97 5.3525 2
31-24.3 392 1132 5817 3 0O 0O 0264410 0 O O O 4 2 1 0 O 118 0 13 325 333 174 5.3531 3
31-24.4 392 1134 5815 4 0O 0O 0264410 0 O O O 4 2 1 0 O 118 0 13 326 334 175 5.3532 5
31-24.5 392 1136 5817 5 0O 0O 0264410 0 O O O 4 2 1 0 O 118 0 13 327 335 176 5.3533 6
31-24.6 393 1132 5804 6 0O 0 0284012 0 O O O 5 0 2 0 O 118 0 13 328 336 177 5.3537 8
31-24.7 393 1136 5804 7 0O 0 0284012 0 O O O 5 0 2 0 O 118 0 13 329 337 178 5.3540 9
31-24.8 394 1132 5793 8 0O 0 0303614 O O O O 5 1 0 1 O 118 0 14 330 338 275 5.3543 10
31-24.9 394 1136 5793 9 0 0 0303614 0O O O O 5 1 0 1 O 118 0 14 331 339 276 5.3546 11
31-24.10 397 1128 5760 10 0 0 0362420 0 O O O © 0 0 0 1 118 0 15 332 340 399 5.3560 14
31-24.11 397 1136 5760 11 0O 0 0362420 O O O O 6 0 O O 1 118 0 15 333 341 400 5.3566 19
31-24.12 398 1102 5906 12 0O 0 4263415 1 0 O O 2 5 0 0 O 118 0 12 334 342 98 5.3557 12
31-24.13 398 1103 5906 13 0 0 4263415 1 0 O O 2 5 0 0 O 118 0 12 335 343 99 5.3557 13
31-24.14a 399 1102 5894 14 0 0 6223615 1 0 0 O 3 3 1 0 O 118 0 13 336 344 179 5.3563 15
31-24.14b 399 1102 5894 14 0O 0 4283017 1 0 O O 3 3 1 0 O 118 0 13 336 344 179 5.3563 15
31-24.16 399 1103 5894 16 0 0 6223615 1 0 0 0 3 3 1 0 O 118 0 13 338 346 181 5.3564 17
31-24.17 399 1104 5894 17 0 0 4283017 1 0 O O 3 3 1 0 O 118 0 13 339 347 182 5.3564 18
k = 31, Designs sorted based on degrees of freedom used
Design wlp (W, ...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
31-24.43 410 1060 6148 43 030 0 051 0 O 5 0O 010 O O O O 127 0 11 1 371 28 5.3625 47
31-24.104 439 914 6688 104 12 924 3 033 0 3 0 9 0 0 3 0 O 127 12 13 2 237 220 5.3756 163
31-24.86 434 952 6549 86 8 61633 0 0 915 0 1 0 6 0 0 O 125 8 12 3 250 102 5.3742 149
31-24.99 437 940 6576 99 8 61633 0 016 2 6 0 1 6 0 0 O 125 8 12 4 251 103 5.3757 164
31-24.105 439 938 6552 105 810 837 0 016 2 6 1 0 5 1 0 0 125 8 13 5 252 221 5.3768 183
31-24.119 445 892 6772 119 11 6 22 1014 0 915 0 0 4 0 3 0 O 125 11 13 6 243 225 5.3789 206
31-24.125 449 880 6788 125 11 624 616 016 2 6 0 3 1 3 0 O 125 11 13 7 244 227 5.3810 229
31-24.130 451 878 6768 130 13 228 218 016 2 6 0 4 0 2 1 O 125 13 14 8 236 324 5.3821 241
31-24.37 408 848 7637 37 626 0 0 32724 6 0 0 0 0 0 1 O 124 6 14 9 264 283 5.3531 4
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k = 31, Designs sorted based on the number of clear two-factor interactions

Design wlp (wWg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
31-24.433 819 126 14560 433 59 0 0 0 0O 0 O O O O 0O 028 3 O 121 59 14 313 1 398 5.6579 433
31-24.390 525 420 8876 390 37 0 0 0 0141915 0 0O O 0 7 0 O 123 37 13 234 2 267 5.4124 376
31-24.397 531 414 8896 397 37 0 0 0 6 232 2 6 0 0 0 6 1 0 123 37 14 236 3 381 5.4165 387
31-24.401 539 406 8960 401 36 0 0 O 618 017 7 0O 0O O 6 1 O 122 36 14 304 4 382 5.4223 396
31-24.412 563 382 9184 412 3 0 0 024 0 O 024 0O O O 4 3 O 121 35 14 312 5 386 5.4401 412
31-24.429 643 302 10672 429 3 224 0 0 O O O O 024 2 4 1 O 123 35 14 252 6 395 5.5057 429
31-24.422 591 354 9744 422 34 2 024 0 0 O O 024 0 1 5 1 0 122 34 14 308 7 391 5.4633 422
31-24.431 719 226 12176 431 3426 0 0 0 0 0 0 O 0 025 5 1 0 122 34 14 310 8 397 5.5695 431
k = 31, Designs sorted based on minimizing Lmax
Design wlp (W, ...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
31-24.128a 451 494 9208 128 30 0 0 0 6191218 7 0O O O O O O 123 30 9 45 44 1 5.3661 65
31-24.135 453 492 9188 135 30 0 0 0 9141515 9 0 0O O O O O 123 30 9 49 48 2 5.3673 75
31-24.121 447 498 9240 121 30 0 0 2 1 840 8 0 3 0 0 0 0 O 123 30 10 43 42 3 5.3637 56
31-24.123 449 496 9224 123 30 0 0 1 4132514 4 1 0 0 0 0 O 123 30 10 44 43 4 5.3649 59
31-24.128b 451 494 9208 128 30 0 0 3 0162415 1 3 0 O O 0 O 123 30 10 45 44 5 5.3661 66
31-24.142 455 490 9160 142 30 0 0 011 10 20 10 10 1 O O O O O 123 30 10 51 50 6 5.3684 79
31-24.144 455 490 9172 144 30 0 0 2 5171416 6 2 0 0 0 0 O 123 30 10 53 52 7 5.3685 82
31-24.145 455 490 9184 145 30 0 0 01110 201010 1 O O O O O 123 30 10 54 53 8 5.3686 83
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k =31

, Design generators

Design Design Generators

31-24.1 7 11 19 21 22 25 26 35 45 46 49 60 67 77 78 81 95 101 105 108 116 120 123 126
31-24.2 7 11 19 29 30 35 41 44 47 53 54 56 67 77 78 81 84 88 104 112 121 122 124 127
31-24.3 7 11 19 29 30 35 45 46 53 57 58 60 67 86 92 97 98 100 103 104 107 112 115 125
31-24.4 7 11 19 29 30 35 41 47 53 54 56 59 77 82 84 88 102 104 107 112 121 122 124 127
31-24.5 7 11 19 30 35 41 47 53 54 56 59 77 82 84 88 101 102 104 107 112 121 122 124 127
31-24.6 7 11 19 29 30 35 45 46 53 57 58 60 67 86 95 97 98 100 103 104 107 112 115 125
31-24.7 7 19 29 30 35 49 50 52 55 56 67 79 85 86 88 101 102 104 112 115 121 122 124 127
31-24.8 7 11 19 29 30 35 45 46 53 57 58 60 63 67 86 97 98 100 103 104 107 112 115 125
31-24.9 7 11 19 29 30 35 41 47 53 54 59 77 82 84 88 91 102 104 107 112 121 122 124 127
31-24.10 7 11 19 29 30 35 41 47 53 59 78 82 84 88 91 101 102 104 107 112 121 122 124 127
31-24.11 7 11 19 29 30 35 41 47 53 59 78 82 84 88 101 102 104 107 112 115 121 122 124 127
31-24.12 7 11 19 29 30 35 41 42 47 53 56 59 77 82 84 88 102 104 107 112 121 122 124 127
31-24.13 7 11 19 30 35 41 42 47 53 54 56 59 77 82 84 88 102 104 107 112 121 122 124 127
31-24.14a 7 11 19 29 30 35 41 42 47 53 54 56 59 82 84 88 102 104 107 112 121 122 124 127
31-24.14b 7 11 19 29 30 35 41 47 53 54 56 59 82 84 88 91 102 104 107 112 121 122 124 127
31-24.16 7 11 19 29 30 35 41 42 44 47 53 54 56 67 77 81 84 88 104 112 121 122 124 127
31-24.17 7 11 19 30 35 41 47 53 54 56 59 77 82 84 88 91 102 104 107 112 121 122 124 127
31-24.37 7 11 19 29 30 35 37 38 41 42 49 67 69 70 76 84 104 107 112 115 121 122 124 127
31-24.43 7 11 19 29 35 37 38 57 63 67 69 70 73 79 81 87 97 98 100 103 109 117 120 123
31-24.86 7 11 13 14 19 21 22 26 35 38 63 67 69 73 74 76 79 81 82 84 100 120 123 125
31-24.99 7 13 19 21 22 35 37 38 44 49 50 52 55 56 67 69 81 84 90 95 097 106 112 126
31-24.104 7 11 14 25 26 28 31 45 53 56 67 70 85 88 97 98 100 103 104 112 121 122 124 127
31-24.105 7 13 19 21 22 25 35 37 38 49 50 52 55 56 67 69 81 84 95 97 106 111 112 126
31-24.119 7 11 19 25 35 41 42 44 54 56 59 67 77 78 81 88 104 107 112 115 121 122 124 127
31-24.121 7 11 13 14 21 26 31 35 37 41 52 56 59 69 74 79 86 97 103 104 112 121 122 124
31-24.123 7 11 13 14 19 28 31 35 38 42 49 50 52 59 67 76 85 98 104 109 112 121 122 124
31-24.125 7 13 19 21 22 25 35 37 38 44 49 50 52 55 56 67 69 81 84 95 97 106 112 126
31-24.128a 7 11 13 14 21 26 28 31 35 37 41 52 56 59 69 79 86 97 103 104 112 121 122 124
31-24.128b 7 11 13 14 21 26 31 35 41 52 56 59 61 69 74 79 86 97 103 104 112 121 122 124
31-24.130 7 13 19 21 22 25 35 37 38 41 49 50 52 55 56 67 69 81 84 95 97 111 112 126
31-24.135 7 11 13 14 21 26 28 31 35 41 52 56 59 61 69 79 86 97 103 104 112 121 122 124
31-24.142 7 11 19 21 22 25 31 35 38 47 49 56 59 61 67 78 82 84 98 103 112 121 122 124
31-24.144 7 11 13 14 19 25 28 31 35 38 49 50 52 59 67 79 85 98 104 109 112 121 122 124
31-24.145 7 11 13 14 19 28 31 35 38 42 49 50 52 59 62 67 85 98 104 109 112 121 122 124
31-24.390 7 11 19 30 35 37 41 42 44 47 56 67 81 82 87 88 104 107 112 115 121 122 124 127
31-24.397 7 11 19 30 35 41 42 44 47 56 59 69 81 82 84 87 88 104 112 115 121 122 124 127
31-24.401 7 11 19 30 35 37 41 42 44 47 56 67 81 82 84 87 88 104 112 115 121 122 124 127
31-24.412 7 11 19 30 35 37 41 42 44 47 56 81 82 84 87 88 91 104 112 115 121 122 124 127
31-24.422 7 11 19 30 35 37 38 41 42 44 47 81 82 84 87 88 91 104 112 115 121 122 124 127
31-24.429 7 19 21 22 35 37 38 49 50 52 56 67 69 70 81 82 88 97 98 111 112 115 117 118
31-24.431 7 19 21 22 35 37 38 49 50 52 55 56 67 69 70 81 82 84 97 98 111 112 115 118
31-24.433 7 19 21 22 35 37 38 49 50 52 55 67 69 70 81 82 84 87 97 98 100 111 112 115
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k = 32, Designs sorted based on word length pattern

Design wlp (Wa,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
32-25.1 452 1322 7219 1 0O 0 0124819 1 0 O O O 4 3 0 0 O 119 0 13 130 125 46 4.8919 2
32-25.2 452 1323 7218 2 0O 0 0124819 1 0 O O O 4 3 0 0 O 119 0 13 131 126 47 4.8920 3
32-25.3 452 1324 7219 3 0O 0 012 4819 1 0 O O O 4 3 0 0 O 119 0 13 132 127 48 4.8921 4
32-25.4 453 1322 7206 4 0O O 014 4421 1 0 O O O 5 1 1 0 O 119 0 14 133 128 75 4.8925 5
32-25.5 453 1324 7206 5 0O O 014 4421 1 0 O O O 5 1 1 0 O 119 0 14 134 129 76 4.8926 6
32-25.6 455 1320 7182 6 0O 0 0183625 1 0O O O O 6 0 O 1 O 119 0 15 135 130 127 4.8935 7
32-25.7 455 1324 7182 7 0O 0 0183625 1 0O O O O 6 0 O 1 O 119 0 15 136 131 128 4.8938 8
32-25.8 458 1296 7272 8 0O 0 0242432 0 0 0O O O 3 4 0 0 O 119 0 13 137 132 49 4.8944 9
32-25.9 458 1296 7273 9 0O 0 0242432 0 0 O O O 3 4 0 0 O 119 0 13 138 133 50 4.8944 10
32-25.10 459 1296 7260 10 0O 0 0262034 0O O O O O 4 2 1 0 O 119 0 14 139 134 77  4.8949 11
32-25.11 459 1296 7262 11 0O 0 0262034 0O O O O O 4 2 1 0 O 119 0 14 140 135 78 4.8950 12
32-25.12 460 1286 7320 12 0O 0 2212727 3 0 0 0 0 3 4 0 0 O 119 0 13 141 136 51 4.8952 13
32-25.13 460 1287 7320 13 0O 0 2212727 3 0 0 O O 3 4 0 0 O 119 0 13 142 137 52 4.8953 14
32-25.14 460 1296 7248 14 0O 0 0281636 0O O O O O 5 0 2 0 O 119 0 14 143 138 79 4.8955 15
32-25.15 461 1285 7308 15 0O 0 4172927 3 0 0 O O 4 2 1 0 O 119 0 14 144 139 80 4.8957 16
k = 32, Designs sorted based on degrees of freedom used
Design wlp (W, ...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
32-25.66 509 1080 8232 66 8 6 841 0 0 017 7 0 1 0 6 0 0 O 126 8 13 1 92 57 4.9180 97
32-25.76 521 1012 8504 76 11 325 519 0 017 7 O O 4 0 3 0 O 126 11 14 2 88 107 4.9225 115
32-25.25 471 976 9510 25 428 0 O 0133314 0 O O O O O 1 O 125 4 15 3 98 131 4.8919 1
32-25.42 489 940 9408 42 428 0 01218 01713 0 O O O O 1 O 125 4 15 4 99 135 4.9007 27
32-25.57 501 916 9340 57 428 0 121 8 0O 820 2 O O O O 1 O 125 4 15 5 100 139 4.9065 44
32-25.60 503 912 9382 60 428 012 0 133 2 012 0 O O O 1 O 125 4 15 6 101 141 4.9078 52
32-25.61 505 908 9344 61 428 0 61212 01113 66 0 O O O 1 O 125 4 15 7 102 142 4.9086 56
32-25.64 507 904 9354 64 428 012 0101610 011 1 O O O 1 O 125 4 15 8 104 145 4.9097 62
32-25.71 517 568 11424 71 3. 0 0 1 2 42424 4 2 1 0 0 0 0 O 125 31 11 9 17 5 4.9035 34
32-25.73 519 880 9382 73 428 6 6 0 721 8 0 6 6 0 0 0 1 O 125 4 15 10 105 149 4.9162 88
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k = 32, Designs sorted based on the number of clear two-factor interactions
Design wlp (wWg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
32-25.197 945 140 18200 197 61 0 0O 0O O O O O 0O O 0 O 030 1 O 124 61 15 104 1 186 5.2139 197
32-25.178 609 476 11032 178 38 0 0 0 0 71717 7 0 0O O O 7 0 O 125 38 14 85 2 123 4.9554 172
32-25.180 625 460 11160 180 37 0 0 0 024 0 024 0 0O 0 0 6 1 0 124 37 15 101 3 177 4.9659 177
32-25.184 633 452 11640 184 34 0 4 519 0 0O 0 019 5 4 0 3 0 O 125 34 14 89 4 124 4.9742 185
32-25.189 681 404 12280 189 34 3 124 0 0 O 0 O 024 1 3 3 0 O 125 34 14 91 5 125 5.0077 189
32-25.194 745 340 13432 194 34 325 0 0 O O O O O 025 3 3 0 O 125 34 14 93 6 126 5.0549 194
32-25.186 641 444 11576 186 33 4 0 024 0 O O 024 0 0 4 2 1 O 124 33 15 102 7 179 4.9785 186
32-25.196 833 252 15288 196 3328 0 0 0 0O O O O O O 028 2 1 O 124 33 15 103 8 185 5.1225 196
32-25.89 529 556 11320 89 32z 0 0 0 013171713 0 O 0O O 1 0 O 125 32 14 18 9 111 4.9099 64
32-25.123 545 540 11224 123 32z 0 0 012 11717 112 0 O O 1 O O 125 32 14 44 10 114 4.9187 101
k = 32, Designs sorted based on minimizing Lmax
Design wlp (Wa,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
32-25.75 521 564 11392 75 31 0 0 0 313151513 3 0 0 0O 0 0 O 125 31 10 12 19 1 4.9056 41
32-25.79c 525 560 11336 79 3. 0 0 0 610151510 6 0O O O O 0 O 125 31 10 13 22 2 4.9076 47
32-25.82 525 560 11352 82 31. 0 0 0 610151510 6 O O O O O O 125 31 10 15 23 3 4.9077 50
32-25.93 529 556 11344 93 3. 0 0 0 9 71515 7 9 O O O O O O 125 31 10 22 29 4 4.9101 68
32-25.71 517 568 11424 71 31 0 0 1 2 42424 4 2 1 0 0 0 0 O 125 31 11 9 17 5 4.9035 34
32-25.83 525 560 11360 83 3L 0 0 2 113151513 1 2 0 0O 0 0 O 125 31 11 16 24 6 4.9078 51
32-25.91 529 556 11320 91 31T 0 0 2 410151510 4 2 0 O O O O 125 31 11 20 27 7 4.9099 63
32-25.92 529 556 11344 92 31 0 0 3 016121216 0 3 0 0O 0 0 O 125 31 11 21 28 8 4.9100 67
32-25.96 533 552 11288 96 31 0 0 3 313121213 3 3 0 0 0 0 O 125 31 11 24 30 9 4.9120 71
32-25.98 533 552 11312 98 3. 0 0 2 7 71515 7 7 2 0 0 0 0 O 125 31 11 26 32 10 4.9122 73
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k = 32, Design generators

Design Design Generators

32-25.1 7 11 19 29 30 35 45 46 53 54 57 60 67 86 89 95 97 98 100 103 104 107 112 115 125
32-25.2 7 11 19 29 30 35 41 42 47 53 54 56 59 77 82 84 88 102 104 107 112 121 122 124 127
32-25.3 7 11 19 30 35 41 42 47 53 54 56 59 77 82 84 88 101 102 104 107 112 121 122 124 127
32-25.4 7 11 19 29 30 35 45 46 53 54 57 58 60 67 86 92 97 98 100 103 104 107 112 115 125
32-25.5 7 11 19 29 30 35 41 47 53 54 56 59 77 82 84 88 91 102 104 107 112 121 122 124 127
32-25.6 7 11 19 29 30 35 45 46 53 54 57 58 67 86 92 95 97 98 100 103 104 107 112 115 125
32-25.7 7 11 19 29 30 35 45 46 53 54 57 58 60 63 67 86 97 98 100 103 104 107 112 115 125
32-25.8 7 11 13 14 19 21 22 25 26 35 41 42 52 61 67 73 84 87 93 101 102 108 114 120 123
32-25.9 7 11 13 14 19 21 22 25 26 35 41 42 52 61 67 73 84 87 93 101 102 108 111 114 120
32-25.10 7 11 13 14 19 21 22 25 26 35 41 42 52 61 67 73 74 84 93 101 102 108 113 114 120
32-25.11 7 11 13 14 19 21 22 25 26 35 41 42 52 61 67 73 74 84 93 101 102 108 111 114 120
32-25.12 7 11 19 29 30 35 41 42 44 47 53 56 59 77 82 84 88 102 104 107 112 121 122 124 127
32-25.13 7 11 19 30 35 41 42 44 47 53 54 56 59 77 82 84 88 102 104 107 112 121 122 124 127
32-25.14 7 14 22 25 26 28 38 43 45 51 53 56 70 77 85 88 97 98 100 103 104 112 121 122 124
32-25.15 7 11 19 29 30 35 45 46 53 54 57 58 67 77 86 92 97 98 100 103 104 107 112 115 125
32-25.25 7 11 19 29 30 35 37 38 41 42 49 50 67 69 70 76 84 104 107 112 115 121 122 124 127
32-25.42 7 11 19 29 38 41 42 47 49 56 62 70 73 82 87 88 101 104 107 112 115 121 122 124 127
32-25.57 7 11 19 29 30 35 37 38 41 42 44 47 67 73 74 76 88 104 107 112 115 121 122 124 127
32-25.60 7 11 19 25 26 28 31 35 37 38 41 42 44 67 69 70 73 74 76 109 110 117 118 120 123
32-25.61 7 11 19 29 30 35 37 38 41 42 44 47 67 73 76 88 91 104 107 112 115 121 122 124 127
32-25.64 7 11 19 25 31 35 46 50 52 56 59 74 76 86 88 97 103 104 107 112 115 121 122 124 127
32-25.66 7 13 19 21 22 25 35 37 38 49 50 52 55 56 67 69 81 84 95 97 100 106 111 112 126
32-25.71 7 11 13 14 19 28 31 35 38 42 49 50 52 59 67 76 79 85 98 104 109 112 121 122 124
32-25.73 7 11 19 25 31 35 46 50 52 56 59 67 74 86 88 97 103 104 107 112 115 121 122 124 127
32-25.75 7 11 13 14 19 25 28 31 35 38 42 49 50 52 59 67 79 85 98 104 109 112 121 122 124
32-25.76 7 13 19 21 22 25 35 37 38 41 49 50 52 55 56 67 69 81 84 95 97 100 111 112 126
32-25.79c 7 11 19 21 22 25 31 35 38 47 49 56 59 61 67 78 82 84 98 100 103 112 121 122 124
32-25.82 7 11 13 14 19 25 28 31 35 38 49 50 52 59 62 67 79 85 98 104 109 112 121 122 124
32-25.83 7 11 13 14 19 25 28 31 35 38 42 49 50 52 59 67 79 85 98 104 107 112 121 122 124
32-25.91 7 19 22 29 35 37 38 41 42 44 50 67 69 76 82 84 91 104 107 112 115 121 122 124 127
32-25.92 7 11 13 14 19 25 28 31 35 38 42 49 50 52 59 67 85 98 104 107 109 112 121 122 124
32-25.93 7 11 13 14 19 25 28 31 35 38 42 49 50 52 59 62 67 79 85 98 104 112 121 122 124
32-25.96 7 19 22 29 35 37 38 41 42 44 50 67 69 73 76 82 91 104 107 112 115 121 122 124 127
32-25.98 7 11 19 30 35 38 41 42 44 47 67 69 74 76 81 87 88 104 109 112 117 121 122 124 127
32-25.178 7 11 19 30 35 37 41 42 44 47 56 67 81 82 84 87 88 104 107 112 115 121 122 124 127
32-25.180 7 11 19 30 35 37 41 42 44 47 56 67 81 82 84 87 88 91 104 112 115 121 122 124 127
32-25.184 7 11 19 30 35 37 41 42 44 47 56 81 82 84 87 88 93 104 112 115 117 121 122 124 127
32-25.186 7 11 19 30 35 37 41 42 44 47 56 81 82 84 87 88 91 93 104 112 115 121 122 124 127
32-25.189 7 11 19 30 35 37 38 41 42 44 47 81 82 84 87 88 91 93 104 112 115 121 122 124 127
32-25.194 7 19 21 22 35 37 38 49 50 52 56 67 69 70 81 82 84 88 97 98 100 111 112 115 118
32-25.196 7 19 21 22 35 37 38 49 50 52 55 56 67 69 70 81 82 84 97 98 100 111 112 115 118
32-25.197 7 19 21 22 35 37 38 49 50 52 55 67 69 70 81 82 84 87 97 98 100 111 112 115 117
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k = 33, Designs sorted based on word length pattern
Design wlp (wWg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
33-26.1 518 1543 8863 1 0 0 O 44033 3 0 0O O O O 5 2 0 O 120 0 14 67 67 27 4.4789 2
33-26.2 518 1544 8863 2 0O 0 0O 44033 3 0 0 O 0O O 5 2 0 O 120 0 14 68 68 28 4.4790 3
33-26.3 519 1542 8850 3 0 0 0 63635 3 0 0 O 0O O 6 0 1 0 120 0 15 69 69 46 4.4794 4
33-26.4 519 1544 8850 4 0 0 0O 663635 3 0 0O O O O 6 0 1 O 120 0 15 70 70 47 4.4795 5
33-26.5 525 1512 8935 5 0o o0 0123030 8 0 O O O O 4 3 0 O 120 0 14 71 71 29 4.4815 6
33-26.6 525 1512 8936 6 0 0 0123030 8 0 0 O O O 4 3 0 O 120 0 14 72 72 30 4.4815 7
33-26.7 526 1512 8922 7 0O 0 0142632 8 0 O O O O 5 1 1 O 120 0 15 73 73 48 4.4820 8
33-26.8 527 1500 8992 8 0O 0 02012 42 66 0 O O O O 4 3 0 O 120 0 14 74 74 31 4.4822 9
33-26.9 527 1501 8992 9 0O 0 0201242 6 0 O O O O 4 3 0 O 120 0 14 75 75 32 4.4822 10
33-26.10 527 1501 8992 10 0O 0 0201242 66 0 O O O O 4 3 0 O 120 0 14 76 76 33 4.4822 11
33-26.11 528 1512 8896 11 0O 0 0181836 8 0 O O O O 6 0 0 1 120 0 16 77 77 74 4.4830 12
33-26.12 534 1470 9067 12 0O 0 216 261917 0 0 O O O 3 4 0 O 120 0 14 78 78 34 4.4848 13
33-26.13 535 1470 9054 13 0O 0 412281917 0 0 O O O 4 2 1 O 120 0 15 79 79 49 4.4853 14
33-26.14 540 1120 11756 14 230 0 0 O 03030 0 O O O O O 0 1 126 2 16 43 55 75 4.4784 1
33-26.15 541 1440 9144 15 0O 0 4162032 0 8 0 O O O 2 5 0 O 120 0 14 80 80 35 4.4875 16
33-26.16a 542 1440 9130 16 0O 0O 4181634 0 8 0O O O O 3 3 1 O 120 0 15 81 81 50 4.4880 17
33-26.16b 542 1440 9130 16 0 0 6122232 0 8 0 0O O O 3 3 1 O 120 0 15 81 81 50 4.4880 17
33-26.18 543 1440 9118 18 0 o0 8 82432 0 8 0 O O O 4 1 2 O 120 0 15 83 83 52 4.4885 19
33-26.19 544 1440 9104 19 0O 0 8102034 0O 8 0O O O O 4 2 0 1 120 0 16 84 84 76 4.4890 20
33-26.20 551 1400 9270 20 0 1 51238 016 8 0 O O O 2 4 1 O 120 0 15 85 85 53 4.4915 22
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k = 33, Designs sorted based on degrees of freedom used

Design wlp (wWa,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
33-26.38 592 648 14048 38 32z 0 0 1 0 6 048 0 6 0 1 0 0 0 O 127 32 12 1 8 7 4.4900 21
33-26.39 592 1224 10272 39 8 6 049 0 0 0 024 0 0 1 0 6 0 O 127 8 14 2 49 38 4.5096 61
33-26.41 597 643 14008 41 32z 0 0 0 3 028 028 0 3 0O O 0 0 O 127 32 11 3 9 3 4.4924 24
33-26.42c 600 640 13952 42 32z 0 0 0 016 030 016 0 0O 0O 0 0 O 127 32 10 4 11 1 4.4937 27
33-26.42b 600 640 13952 42 32 0 0 4 0 0O 054 0 0O 0 4 0 0 0 O 127 32 12 4 11 8 4.4937 28
33-26.45 600 640 13984 45 32z 0 0 0 016 030 016 0O O 0O 0O 0 O 127 32 10 6 13 2 4.4939 30
33-26.50 605 635 13928 50 330 0 0 0 030 030 0 0 0 0 0 1 O 127 33 15 7 5 64 4.4962 35
33-26.51b 605 635 13928 50 32z 0 1 0 3 027 027 0 3 0 1 0 0 O 127 32 13 8 14 19 4.4962 35
33-26.51a 605 635 13928 50 32z 0 0 0 6 025 025 0 66 0O O 0O 0 O 127 32 11 8 14 4 4.4962 35
33-26.53 605 1147 10600 53 11 028 024 0 0O 024 0 O 0O 4 0 3 © 127 11 15 10 48 65 4.5138 69
33-26.54b 608 632 13920 54 32z 1.0 0 013 034 013 0 0 0 1 0 O 127 32 14 11 16 39 4.4978 39
33-26.54a 608 632 13920 54 32z 0 0 2 014 030 014 0 2 0 0 0 O 127 32 12 11 16 9 4.4978 39
33-26.56b 613 627 13912 56 32z 0 0 0 9 022 022 0 9 0 0 0 0 O 127 32 11 13 18 5 4.5004 42
33-26.56a 613 627 13912 56 32z 01 0 6 024 024 0 6 0 1 0 0 O 127 32 13 13 18 20 4.5004 42
33-26.58 616 624 13856 58 32z 0 0 3 016 024 016 0 3 0 0 0 O 127 32 12 15 20 10 4.5016 44
33-26.59% 616 624 13888 59 32z 0 0 3 016 024 016 0 3 0 0 0 O 127 32 12 16 21 11 4.5018 45
33-26.59%a 616 624 13888 59 32z 0 0 7 0 O 048 0 0O 0O 7 0 0 0 O 127 32 12 16 21 11 4.5018 45
33-26.61 621 619 13832 61 32 01 0 9 021 021 0 9 O 1 0 0 O 127 32 13 18 23 21 4.5042 50
33-26.62 624 616 13792 62 32z 1. 0 1 021 016 021 O 1 O 1 0 O 127 32 14 19 24 40 4.5055 52
33-26.63 624 616 13792 63 32z 0 0 7 0 6 036 0 6 0 7 0 0 0 O 127 32 12 20 25 13 4.5055 52
33-26.64 624 616 13920 64 32z 0 0 3 022 012 022 0 3 0 0 0 O 127 32 12 21 26 14 4.5063 55
33-26.66 629 611 13816 66 32 0 2 0 9 020 020 O 9 0 2 0 0 O 127 32 13 22 27 22 4.5083 59
33-26.68 632 608 13824 68 32z 0 0 6 016 018 016 0 6 0 0 0 O 127 32 12 23 28 15 4.5100 62
33-26.69 632 608 13856 69 32z 0 0 6 016 018 016 0 6 0 0 0 O 127 32 12 24 29 16 4.5102 63
33-26.71 637 603 13736 71 33 0 0 012 018 018 012 0 0O O 1 O 127 33 15 25 6 67 4.5121 66
33-26.73 640 600 13792 73 32z 1 0 6 013 022 013 0 6 0 1 0 O 127 32 14 26 31 41 4.5141 70
33-26.75 645 595 13720 75 32 0 7 0 0 024 024 0 O O 7 0 0 O 127 32 13 27 32 23 4.5163 71
33-26.76 645 595 13976 76 32z 0 0 021 010 010 021 0 O O 0 O 127 32 11 28 33 6 4.5179 72
33-26.78 653 587 13896 78 32z 0 3 015 013 013 015 0 3 0 0 O 127 32 13 29 34 24 4.5217 74
33-26.79 656 584 13792 79 32 2 0 9 0 4 032 0 4 0 9 0 2 0 O 127 32 14 30 35 42 4.5226 75
33-26.81 661 579 13880 81 32z 0 6 0 9 016 016 0 9 0 6 0 0 O 127 32 13 31 36 25 4.5259 77
33-26.83 669 571 13800 83 33 0 6 0 6 018 018 0 6 0 6 0 1 O 127 33 15 32 7 68 4.5296 81
33-26.84 672 568 13664 84 327 0 0 0 7 034 0 7 0 O 0 7 0 O 127 32 14 33 38 43 4.5304 83
33-26.85 680 560 14112 85 32z 0 015 016 0O O 016 015 0 0 0 O 127 32 12 34 39 17 4.5376 85
33-26.86 680 560 14144 86 32z 0 015 016 0O O 016 015 0 0 0 O 127 32 12 35 40 18 4.5377 86
33-26.88 688 552 14048 88 32 3 0 9 019 0 O 019 0O 9 0 3 0 O 127 32 14 36 41 44 4.5414 87
33-26.90 701 539 13608 90 39 0 0 0 0 024 024 0 O O 0 0 7 O 127 39 15 37 2 70 4.5456 88
33-26.92 725 515 14520 92 32 010 021 0 O O O 021 010 O 0 O 127 32 13 38 43 26 4.5644 93
33-26.94 733 507 14440 94 3 0 4 024 0 O O O 024 0 4 0 3 O 127 35 15 39 3 71 4.5682 94
33-26.96 784 456 15328 96 32 6 025 0 0O O O O O 025 0 6 0 O 127 32 14 40 45 45 4.6017 96
33-26.99 861 379 16744 99 3 028 0 0 O O O O O O 028 0O 3 O 127 35 15 41 4 72  4.6532 99
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k = 33, Designs sorted based on degrees of freedom used (Continued)
Design wlp (wWa,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
33-26.101 1085 155 22568 101 63 0 0 0O 0O 0 0 o© 0O 0 0 031 O 127 63 15 42 1 73 4.8177 101
33-26.14 540 1120 11756 14 230 0 O O 0 30 30 0O 0 0 0 0 1 126 2 16 43 55 75 4.4784 1
33-26.24 560 1080 11632 24 230 0 O 030 O O 30 0O 0 0 0 0 1 126 2 16 44 56 77 4.4871 15
33-26.29 576 1048 11552 29 230 0 01218 0 0 18 1 0O 0 0 0 0 1 126 2 16 45 57 79 4.4942 31
k = 33, Designs sorted based on the number of clear two-factor interactions
Design wlp (wWa,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank
33-26.101 1085 155 22568 101 63 0 0 0 0 0 0O 00 0O 0O o0 o0 o031 o0 127 63 15 42 1 73 4.8177 101
33-26.90 701 539 13608 90 39 0 0 0 0 024 024 0 0O O 0 0 7 O 127 39 15 37 2 70 4.5456 88
33-26.94 733 507 14440 94 3 0 4 024 0 O O 0O 024 0 4 0 3 O 127 35 15 39 3 71 4.5682 94
33-26.99 861 379 16744 99 3 028 0 0 O O O O O O 028 O 3 O 127 35 15 41 4 72 4.6532 99
33-26.50 605 635 13928 50 330 0 0 0 030 030 0 0 0 0 0 1 0 127 33 15 7 5 64 4.4962 35
33-26.71 637 603 13736 71 33 0 0 012 018 018 012 0 0 0 1 O 127 33 15 25 6 67 4.5121 66
33-26.83 669 571 13800 83 33 0 6 0 6 018 018 0 6 0 6 0 1 O 127 33 15 32 7 68 4.5296 81
33-26.38 592 648 14048 38 32z 0 0 1 0 6 048 0 6 0 1 0 0 0 O 127 32 12 1 8 7 4.4900 21
33-26.41 597 643 14008 41 32z 0 0 0 3 028 028 0 3 0O 0O 0 0 O 127 32 11 3 9 3 4.4924 24
k = 33, Designs sorted based on minimizing Lmax
Design wlp (wWa,...) wlp alp df C2FI Lmax daf C2FI Lmax CD2* CD2
rank rank rank rank rank
33-26.42c 600 640 13952 42 32z 0 0 0 016 030 016 0 0O 0O 0 0 O 127 32 10 4 11 1 4.4937 27
33-26.45 600 640 13984 45 32z 0 0 0 016 030 016 0 0O 0O 0 0 O 127 32 10 6 13 2 4.4939 30
33-26.41 597 643 14008 41 32 0 0 0 3 028 028 0 3 0O 0O 0 0 O 127 32 11 3 9 3 4.4924 24
33-26.51a 605 635 13928 50 32z 0 0 0 6 025 025 0 6 0 O 0O 0 O 127 32 11 9 14 4  4.4962 35
33-26.56b 613 627 13912 56 32z 0 0 0 9 022 022 0 9 0 0 0 0 O 127 32 11 13 19 5 4.5004 42
33-26.76 645 595 13976 76 32z 0 0 021 010 010 021 0 O O 0 O 127 32 11 28 33 6 4.5179 72
33-26.38 592 648 14048 38 32z 0 0 1 0 6 048 0 6 0 1 0 0 0 O 127 32 12 1 8 7 4.4900 21
33-26.42b 600 640 13952 42 32 0 0 4 0 0O 054 0 O 0 4 0 0 0 O 127 32 12 4 11 8 4.4937 28
33-26.54a 608 632 13920 54 32z 0 0 2 014 030 014 0 2 0 0 0 O 127 32 12 12 16 9 4.4978 39
33-26.58 616 624 13856 58 32z 0 0 3 016 024 016 0 3 0 0 0 O 127 32 12 15 20 10 4.5016 44
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k = 33, Design generators

Design Design Generators

33-26.1 7 11 19 29 30 35 45 46 53 54 57 58 60 67 77 86 92 97 98 100 103 104 107 112 115 125
33-26.2 7 11 19 29 30 35 41 42 44 47 53 54 56 59 77 82 84 88 102 104 107 112 121 122 124 127
33-26.3 7 11 19 29 30 35 45 46 53 54 57 58 60 67 86 92 95 97 98 100 103 104 107 112 115 125
33-26.4 7 11 19 29 30 35 45 46 53 54 57 58 60 63 67 77 86 97 98 100 103 104 107 112 115 125
33-26.5 7 11 13 14 19 21 22 25 26 28 35 41 42 52 61 67 73 84 87 93 101 102 108 111 114 120
33-26.6 7 11 13 14 19 21 22 25 26 28 35 41 42 52 61 67 73 84 87 93 101 108 111 113 114 120
33-26.7 7 11 13 14 19 21 22 25 26 28 35 41 42 52 61 67 73 74 84 93 101 102 108 111 114 120
33-26.8 7 11 19 29 30 35 45 46 53 54 57 58 60 67 77 86 89 97 98 100 103 104 107 112 115 125
33-26.9 7 11 19 29 30 35 45 46 53 54 57 58 60 67 77 86 90 97 98 100 103 104 107 112 115 125
33-26.10 7 11 19 29 30 35 41 42 44 47 53 54 56 59 82 84 88 91 102 104 107 112 121 122 124 127
33-26.11 7 11 13 14 19 21 22 25 26 28 35 41 42 52 61 67 73 74 84 93 101 108 113 114 120 123
33-26.12 7 11 13 14 19 21 22 25 26 28 35 41 42 52 55 61 67 73 74 84 93 101 102 108 114 120
33-26.13 7 11 13 14 19 21 22 25 26 28 35 41 42 52 55 61 67 73 74 84 93 101 108 113 114 120
33-26.14 7 11 19 29 30 35 37 38 41 42 49 50 67 69 70 76 79 84 104 107 112 115 121 122 124 127
33-26.15 7 13 19 21 22 25 28 35 37 38 44 49 50 52 55 56 69 75 78 81 84 95 97 112 123 126
33-26.16a 7 13 19 21 22 25 28 35 37 38 41 49 50 52 55 56 69 75 78 81 84 95 97 106 112 126
33-26.16b 7 13 19 21 22 25 28 35 37 38 44 49 50 52 55 56 69 75 78 81 84 95 97 106 112 126
33-26.18 7 13 19 21 22 25 28 35 37 38 44 49 50 52 55 56 69 75 78 81 84 90 95 97 112 126
33-26.19 7 13 19 21 22 25 28 35 37 38 41 49 50 52 55 56 69 75 78 81 84 90 95 97 112 126
33-26.20 7 13 19 21 22 25 28 35 37 38 49 50 52 55 56 69 75 78 81 84 95 97 100 106 112 126
33-26.24 7 11 19 29 38 41 42 47 49 56 62 70 73 82 87 88 94 101 104 107 112 115 121 122 124 127
33-26.29 7 11 19 29 30 35 37 38 41 42 44 47 67 73 74 76 79 88 104 107 112 115 121 122 124 127
33-26.38 7 11 13 14 19 28 31 35 38 42 49 50 52 59 67 76 79 85 98 104 107 109 112 121 122 124
33-26.39 7 13 19 21 22 25 35 37 38 49 50 52 55 56 67 69 81 84 95 97 100 106 111 112 117 126
33-26.41 7 11 13 14 19 25 28 31 35 38 42 49 50 52 59 67 79 85 98 104 107 109 112 121 122 124
33-26.42a 7 11 19 30 38 41 44 49 52 59 61 70 74 79 82 87 91 93 104 107 112 115 121 122 124 127
33-26.42b 7 11 21 22 31 35 38 41 56 59 67 77 81 84 87 94 97 98 103 104 112 115 121 122 124 127
33-26.42c 7 11 19 21 22 25 31 35 38 47 49 56 59 61 67 78 82 84 98 100 103 107 112 121 122 124
33-26.45 7 11 13 14 19 25 28 31 35 38 42 49 50 52 59 62 67 79 85 98 104 109 112 121 122 124
33-26.50 7 11 21 25 28 31 35 50 52 56 61 69 76 86 88 91 97 103 104 109 112 115 121 122 124 127
33-26.51a 7 19 22 29 35 37 38 41 42 44 50 67 69 73 76 82 87 91 104 107 112 115 121 122 124 127
33-26.51b 7 11 13 14 19 25 28 31 35 38 49 50 52 56 59 67 79 85 98 104 107 112 121 122 124 127
33-26.53 7 13 19 21 22 25 35 37 38 41 49 50 52 55 56 67 69 81 84 95 97 100 111 112 117 126
33-26.54a 7 11 19 30 35 37 41 42 44 47 56 67 69 74 76 81 87 88 104 109 112 117 121 122 124 127
33-26.54b 7 11 13 14 19 28 31 35 38 49 50 52 56 59 67 76 79 85 98 104 107 112 121 122 124 127
33-26.56a 7 11 19 30 35 37 41 42 44 47 56 67 74 76 81 87 88 91 104 109 112 117 121 122 124 127
33-26.56b 7 11 19 30 35 37 38 41 42 44 47 67 69 74 76 81 87 88 104 109 112 117 121 122 124 127
33-26.58 7 19 21 22 25 26 31 35 38 45 49 67 69 70 73 74 82 87 91 94 97 98 112 117 121 124
33-26.59%a 7 11 19 30 35 41 42 44 47 56 59 67 74 76 81 87 88 91 104 109 112 117 121 122 124 127
33-26.59% 7 19 21 22 25 26 31 35 38 45 49 67 69 73 74 81 82 87 91 94 97 98 107 112 117 121
33-26.61 7 11 19 30 35 37 41 42 44 47 56 67 69 74 76 81 87 88 104 112 115 117 121 122 124 127
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k = 33, Design generators (Continued)

Design Design Generators

33-26.62 7 19 22 29 35 37 38 41 42 44 47 67 73 74 76 82 88 91 104 107 112 115 121 122 124 127
33-26.63 7 11 19 30 35 41 42 44 47 56 59 67 69 74 76 81 87 88 104 112 115 117 121 122 124 127
33-26.64 7 11 19 30 35 37 38 41 42 44 47 67 74 76 81 87 88 91 104 109 112 117 121 122 124 127
33-26.66 7 11 19 30 35 37 41 42 44 47 56 67 69 74 81 82 87 88 104 110 115 117 121 122 124 127
33-26.68 7 11 13 21 25 28 31 35 41 59 69 76 86 88 97 98 100 103 104 107 110 112 115 121 122 124
33-26.69 7 11 19 30 35 37 41 42 44 47 56 69 74 81 82 87 88 93 104 110 115 117 121 122 124 127
33-26.71 7 11 13 14 19 21 22 26 35 37 38 49 50 56 59 67 69 70 81 82 88 91 111 112 115 118
33-26.73 7 11 19 30 35 37 41 42 44 47 56 67 69 74 81 82 87 88 104 112 115 117 121 122 124 127
33-26.75 7 11 19 30 35 37 41 42 44 47 56 67 69 74 81 82 87 88 104 107 112 115 121 122 124 127
33-26.76 7 11 19 30 35 37 38 41 42 44 47 69 74 81 82 87 88 93 104 110 115 117 121 122 124 127
33-26.78 7 11 19 30 35 37 41 42 44 47 56 69 74 81 82 87 88 93 104 112 115 117 121 122 124 127
33-26.79 7 11 19 30 35 37 41 42 44 47 56 67 69 81 82 84 87 88 104 110 115 117 121 122 124 127
33-26.81 7 11 19 30 35 37 41 42 44 47 56 69 81 82 84 87 88 93 104 110 115 117 121 122 124 127
33-26.83 7 11 19 30 35 37 41 42 44 47 56 67 69 81 82 84 87 88 104 112 115 117 121 122 124 127
33-26.84 7 11 19 30 35 37 41 42 44 47 56 67 69 81 82 84 87 88 104 107 112 115 121 122 124 127
33-26.85 7 11 19 30 35 37 38 41 42 44 47 69 74 81 82 87 88 93 104 112 115 117 121 122 124 127
33-26.86 7 11 19 30 35 37 38 41 42 44 47 69 81 82 84 87 88 93 104 110 115 117 121 122 124 127
33-26.88 7 11 19 30 35 37 41 42 44 47 56 69 81 82 84 87 88 93 104 112 115 117 121 122 124 127
33-26.90 7 11 19 30 35 37 41 42 44 47 56 67 81 82 84 87 88 91 104 107 112 115 121 122 124 127
33-26.92 7 11 19 30 35 37 38 41 42 44 47 69 81 82 84 87 88 93 104 112 115 117 121 122 124 127
33-26.94 7 11 19 30 35 37 41 42 44 47 56 81 82 84 87 88 91 93 104 112 115 117 121 122 124 127
33-26.96 7 11 19 30 35 37 38 41 42 44 47 81 82 84 87 88 91 93 104 112 115 117 121 122 124 127
33-26.99 7 19 21 22 35 37 38 49 50 52 56 67 69 70 81 82 84 88 97 98 100 111 112 115 117 118
33-26.101 7 19 21 22 35 37 38 49 50 52 55 67 69 70 81 82 84 87 97 98 100 111 112 115 117 118
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k = 34, Designs sorted based on word length pattern

Design wlp (wWg,...) wlp alp df C2FI Lmax df ILmax CD2* CD2
rank rank rank rank
34-27.1 589 1800 10788 1 0O 0 O 02450 6 0 O O O O O 6 1 0 O 121 0 15 11 1 4.1085 2
34-27.2 589 1801 10788 2 0O 0 O 02450 6 0 O O O O O © 1 0 O 121 0 15 12 2 4.1086 3
34-27.3 597 1764 10882 3 0o o0 0O 4283117 0 0 O O O O 5 2 0 O 121 0 15 13 3 4.1111 4
34-27.4 598 1764 10868 4 0O 0 O 6243317 0 0 O O O O 6 0 1 O 121 0 16 14 10 4.111e6 5
34-27.5 605 1728 10978 5 0O 0 012 12 48 0 8 0 O O O O 4 3 0 O 121 0 15 15 4 4.1138 6
34-27.6 605 1728 10979 6 0O 0 01212 48 0 8 0 O O O O 4 3 0 O 121 0 15 16 5 4.1138 7
34-27.7 606 1728 10964 7 0 0 014 850 0 8 0 O O O O 5 1 1 O 121 0 16 17 11 4.1142 8
34-27.8 607 1715 11046 8 0o o0 015172127 0 O O O O O 4 3 0 O 121 0 15 18 6 4.1144 9
34-27.9 608 1728 10936 9 0O 0 018 054 0 8 0 O O O O 6 0 0 1 121 0o 17 19 22 4.1152 10
34-27.10 615 1680 11146 10 0O 0 211 251816 8 0 O O O O 3 4 0 O 121 0 15 20 7 4.1171 11
34-27.11 616 1280 14432 11 032 0 0 O O 060 O O O O O O O O 1 127 0 17 1 23 4.1081 1
34-27.12 616 1680 11132 12 o o0 4 7271816 8 0 O O O O 4 2 1 O 121 0 16 21 12 4.1176 12
34-27.13 634 1600 11412 13 0O 1 5 248 0 024 0 O O O O 2 4 1 O 121 0 16 22 13 4.1239 14
34-27.14 636 1600 11384 14 0O 4 0 349 0 024 0 O O O O 4 0 3 O 121 0 16 23 14 4.1248 17
34-27.15 637 1568 11578 15 0O 0 824 0 733 8 0 O O O O 1 6 0 O 121 0 15 24 8 4.1242 15
34-27.16 638 1568 11564 16 0O 0 824 0 733 8 0 O O O O 4 0 3 O 121 0 16 25 15 4.1247 16
34-27.17 645 1536 11691 17 0O 0O 824 024 024 0 O O O O O 7 0 O 121 0 15 26 9 4.1272 18
34-27.18a 646 1536 11676 18 0O 2 426 024 024 0 O O O O 1 5 1 O 121 0 16 27 16 4.1277 19
34-27.18b 646 1536 11676 18 0O 0 824 024 024 0 O O O O 3 1 3 O 121 0 16 27 16 4.1277 19
34-27.20 648 1536 11648 20 0O 4 028 024 024 0 O O O O 4 0 2 1 121 0 17 29 24 4.1286 21
k = 34, Designs sorted based on degrees of freedom used
Design wlp (W, ...) wlp alp df C2FI Lmax df Lmax CD2* CD2
rank rank rank rank
34-27.11 616 1280 14432 11 032 0 0 0O O 06O O O O O O O O 0 1 127 0 17 1 23 4.1081 1
34-27.21 656 1200 14184 21 032 0 0O 030 O O 030 O O O O O O 1 127 0o 17 2 25 4.1238 13
34-27.23 680 1152 14240 23 032 012 0 O 036 O O 012 0 O O O 1 127 0 17 3 26 4.1342 22
34-27.26 720 1072 14504 26 038 0 O 024 0 O 024 0 O O 6 0 0 1 127 0 17 4 28 4.1525 26
34-27.31 976 560 19880 31 062 0 0 O O O O O O O O 030 0 0 1 127 0 17 5 31 4.2919 31
34-27.22 674 1424 12740 22 0O 016 44 0 0 O O 019 9 0 O O O 3 O 125 0 16 6 18 4.1410 24
34-27.24 680 1408 12704 24 0O 8 052 0 0O O O 024 0 4 0 O 0 2 1 125 0 17 7 27 4.1431 25
34-27.27 730 1200 13972 27 0 33324 0 O O O O 024 4 0 O 0 3 O 125 0 16 8 20 4.1639 28
34-27.29 794 1008 15316 29 0o 357 0 0 0O 0O 0O 0O 0O 028 0O O O 3 O 125 0 16 9 21 4.1941 29
34-27.30 808 896 15904 30 032 028 0 O O O O O 028 0O O O 2 1 125 0 17 10 30 4.1975 30
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k = 34

’

Designs sorted based on minimizing Lmax

Design wlp (wg,...) wlp alp df C2FI Lmax df Lmax CD2* CD2
rank rank rank rank
34-27.1 589 1800 10788 1 0 0 0 02450 66 0 0O O 0O 0O O 6 1 0 O 121 0 15 11 1 4.1085 2
34-27.2 589 1801 10788 2 0O 0 O 02450 6 0 O O O O O © 1 0 O 121 0 15 12 2 4.1086 3
34-27.3 597 1764 10882 3 0o o0 0O 4283117 0 0 O O O O 5 2 0 O 121 0 15 13 3 4.1111 4
34-27.5 605 1728 10978 5 0 0 0121248 0 8 0 0 O O O 4 3 0 O 121 0 15 15 4 4.1138 6
34-27.6 605 1728 10979 6 0 0 0121248 0 8 0 O O O O 4 3 0 O 121 0 15 16 5 4.1138 7
34-27.8 607 1715 11046 8 0o o0 015172127 0 O O O O O 4 3 0 O 121 0 15 18 6 4.1144 9
34-27.10 615 1680 11146 10 0 0 211 251816 8 0O O O O O 3 4 0 O 121 0 15 20 7 4.1171 11
34-27.15 637 1568 11578 15 0O 0 824 0 733 8 0 O O O O 1 6 0 O 121 0 15 24 8 4.1242 15
34-27.17 645 1536 11691 17 0 0 824 024 024 0 0 O 0O O 0 7 0 O 121 0 15 26 9 4.1272 18
34-27.4 598 1764 10868 4 0O 0 0 6243317 0 0 O O O O 6 0 1 O 121 0 16 14 10 4.1116 5
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k = 34

, Design generators

Design Design Generators

34-27.1 7 11 19 29 30 35 45 46 53 54 57 58 60 67 77 86 89 92 97 98 100 103 104 107 112 115 125
34-27.2 7 11 19 29 30 35 45 46 53 54 57 58 60 63 67 77 86 89 97 98 100 103 104 107 112 115 125
34-27.3 7 11 13 14 19 21 22 25 26 28 35 41 42 52 55 61 67 73 74 84 93 101 102 108 111 114 120
34-27.4 7 11 13 14 19 21 22 25 26 28 35 41 42 52 55 61 67 73 74 84 93 101 108 113 114 120 123
34-27.5 7 13 19 21 22 25 28 35 37 38 44 49 50 52 55 56 69 75 78 81 84 95 97 106 111 112 126
34-27.6 7 13 19 21 22 25 28 35 37 38 44 49 50 52 55 56 69 75 78 81 84 90 95 97 112 123 126
34-27.7 7 13 19 21 22 25 28 35 37 38 41 49 50 52 55 56 69 75 78 81 84 90 95 97 106 112 126
34-27.8 7 11 13 14 19 21 22 25 26 28 35 41 42 52 55 61 67 73 74 84 87 93 101 102 108 114 120
34-27.9 7 13 19 21 22 25 28 35 37 38 41 49 50 52 55 56 69 75 78 81 84 90 95 97 111 112 126
34-27.10 7 13 19 21 22 25 28 35 37 38 41 44 49 50 52 55 56 69 75 78 81 84 95 97 106 112 126
34-27.11 7 11 19 29 30 35 37 38 41 42 49 50 67 69 70 76 79 84 87 104 107 112 115 121 122 124 127
34-27.12 7 13 19 21 22 25 28 35 37 38 41 44 49 50 52 55 56 69 75 78 81 84 90 95 97 112 126
34-27.13 7 13 19 21 22 25 28 35 37 38 49 50 52 55 56 69 75 78 81 84 95 97 100 106 112 117 126
34-27.14 7 13 19 21 22 25 28 35 37 38 49 50 52 55 56 69 75 78 81 84 90 95 97 100 112 117 126
34-27.15 7 13 19 21 22 25 28 35 37 38 41 44 49 50 52 55 56 69 75 78 81 84 95 97 100 112 126
34-27.16 7 13 19 21 22 25 28 35 37 38 41 44 49 50 52 55 56 69 75 81 84 95 97 100 106 112 126
34-27.17 7 13 19 21 22 25 28 35 37 38 41 44 49 50 52 55 56 61 69 75 81 84 95 97 112 123 126
34-27.18a 7 13 19 21 22 25 28 35 37 38 41 44 49 50 52 55 56 61 69 75 78 81 84 95 97 112 126
34-27.18b 7 13 19 21 22 25 28 35 37 38 41 44 49 50 52 55 56 61 69 75 81 84 95 97 106 112 126
34-27.20 7 13 19 21 22 25 28 35 37 38 41 44 49 50 52 55 56 61 69 78 81 84 95 97 111 112 126
34-27.21 7 11 19 29 30 35 37 38 41 42 44 47 67 73 74 76 79 88 91 104 107 112 115 121 122 124 127
34-27.22 7 19 21 22 25 35 37 38 41 49 50 52 55 56 67 69 78 81 82 84 95 97 98 100 111 112 126
34-27.23 7 11 14 19 22 25 26 28 31 45 53 56 67 70 88 91 94 97 98 100 103 104 112 121 122 124 127
34-27.24 7 19 21 22 25 35 37 38 41 49 50 52 55 56 67 69 78 81 82 84 95 97 98 111 112 115 126
34-27.26 7 13 19 21 22 25 35 37 38 41 44 49 50 52 55 56 67 69 81 84 95 97 98 100 112 117 126
34-27.27 7 19 21 22 25 35 37 38 41 49 50 52 55 56 67 69 78 81 82 84 95 97 98 100 112 115 126
34-27.29 7 19 21 22 25 35 37 38 49 50 52 55 56 67 69 78 81 82 84 95 97 98 100 112 115 117 126
34-27.30 7 19 21 22 25 35 37 38 41 49 50 52 55 56 67 69 81 82 84 95 97 98 100 112 115 117 126
34-27.31 7 19 21 30 35 37 38 44 49 52 55 58 67 69 70 81 82 84 87 97 98 100 103 112 115 117 118
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k = 35, Designs sorted based on word length pattern

Design wlp (wWg,...) wlp alp df C2FI Lmax df Lmax CD2* CD2
rank rank rank rank
35-28.1 665 2100 13020 1 o o0 o o 07010 O O O O O O O 7 0 O 122 0 15 3 1 3.7764 1
35-28.2 665 2101 13020 2 o o0 o o0 07010 O O O O O O O 7 0 O 122 0 15 4 2 3.7764 2
35-28.3 674 2058 13140 3 0 0 0 0183527 0 0 O O O O O 6 1 O 122 0 16 5 3 3.7790 3
35-28.4 683 2016 13263 4 0 0 O 4163616 8 0 0O O O O O 5 2 O 122 0 16 6 4 3.7816 4
35-28.5 684 2016 13248 5 0 0 0 6123816 8 0 O O O O O 6 0 1 122 0o 17 7 8 3.7820 5
35-28.6 694 1960 13468 6 0 0 01022 733 8 0 O O O O O 4 3 O 122 0 16 8 5 3.7848 6
35-28.7 703 1920 13599 7 0O 0 2 62424 024 0 O O O O O 3 4 O 122 0 16 9 6 3.7876 7
35-28.8 704 1920 13584 8 0O 0 4 22624 024 0 O O O O O 4 2 1 122 0 17 10 9 3.7880 8
35-28.9 727 1792 14127 9 0O 0 428 0 02424 0 O O O O O 1 6 O 122 0 16 11 7 3.7945 9
35-28.10 728 1792 14112 10 0O 0 428 0 02424 0 O O O O O 4 0 3 122 0o 17 12 10 3.7949 10
35-28.11 776 1536 15264 11 0O 032 0 O O 048 0 O O O O O O 4 3 122 0 17 13 11 3.8090 11
35-28.12 776 1600 15712 12 0O 0 852 0 0O O O O 024 4 0 O 0 0 3 126 0 17 1 12 3.814¢6 12
35-28.13 840 1344 17248 13 0 03228 0 O O O O O 028 O O O O 3 126 0o 17 2 13 3.8387 13
k = 35, Designs sorted based on degrees of freedom used
Design wlp (wa,...) wlp alp df C2FI Lmax df Lmax CD2* CD2
rank rank rank rank
35-28.12 776 1600 15712 12 0o o0 852 0 0 0 O O 024 4 0 O 0 0 3 126 0o 17 1 12 3.814¢6 12
35-28.13 840 1344 17248 13 0O 03228 0 O O O O O 028 O O O O 3 126 0 17 2 13 3.8387 13
35-28.1 665 2100 13020 1 o o o0 o 07010 0 O O O O O O 7 0 O 122 0 15 3 1 3.7764 1
35-28.2 665 2101 13020 2 o o0 o o0 07010 O O O O O O O 7 0 O 122 0 15 4 2 3.7764 2
35-28.3 674 2058 13140 3 o o0 o0 0183527 0 O O O O O O © 1 O 122 0 16 5 3 3.7790 3
35-28.4 683 2016 13263 4 0 0 0 4163616 8 0 O 0O O O O 5 2 O 122 0 16 6 4 3.7816 4
35-28.5 684 2016 13248 5 0 0 0 6123816 8 0 O O O O 0O 6 0 1 122 0 17 7 8 3.7820 5
35-28.6 694 1960 13468 6 0o o0 01022 733 8 0 O O O O O 4 3 O 122 0 16 8 5 3.7848 6
35-28.7 703 1920 13599 7 0O 0 2 62424 024 0 O O O O O 3 4 O 122 0 16 9 6 3.7876 7
35-28.8 704 1920 13584 8 0O 0 4 22624 024 0 O O O O O 4 2 1 122 0 17 10 9 3.7880 8
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k = 35, Designs sorted based on minimizing Lmax

Design wlp (wWg,...) wlp alp df C2FI Lmax df ILmax CD2* CD2
rank rank rank rank

35-28.1 665 2100 13020 1 o o o0 o 07010 0 O O O O O O 7 0 O 122 0 15 3 1 3.7764 1

35-28.2 665 2101 13020 2 o o0 o o0 07010 O O O O O O O 7 0 O 122 0 15 4 2 3.7764 2

35-28.3 674 2058 13140 3 0 0 0 0183527 0 0 O O O O O 6 1 O 122 0 16 5 3 3.7790 3

35-28.4 683 2016 13263 4 0 0 0 4163616 8 0 0 0O 0O O O 5 2 O 122 0 16 6 4 3.7816 4

35-28.6 694 1960 13468 6 0 0 01022 733 8 0 O O O O O 4 3 O 122 0 16 8 5 3.7848 6

35-28.7 703 1920 13599 7 0O 0 2 62424 024 0 O O O O O 3 4 O 122 0 16 9 6 3.7876 7

35-28.9 727 1792 14127 9 0O 0 428 0 02424 0 O O O O O 1 6 O 122 0 16 11 7 3.7945 9

35-28.5 684 2016 13248 5 0 0 0 6123816 8 0 O O O O O 6 0 1 122 0 17 7 8 3.7820 5

35-28.8 704 1920 13584 8 0 0 4 22624 024 0 0 0O 0 O 0 4 2 1 122 0 17 10 9 3.7880 8

35-28.10 728 1792 14112 10 0O 0O 428 0 02424 0 O O 0O O 0 4 0 3 122 0 17 12 10 3.7949 10

k = 35, Design generators

Design Design Generators

35-28.1 15 23 25 26 28 39 43 45 46 51 53 54 56 71 73 74 76 81 82 84 88 99 101 104 111 112 119 126

35-28.2 15 23 25 26 28 39 43 45 46 51 53 54 56 71 73 74 76 81 82 84 88 101 104 111 112 119 123 126

35-28.3 15 23 25 26 28 39 43 45 46 51 53 54 56 63 71 73 74 76 81 82 84 88 101 104 111 112 119 126

35-28.4 15 23 25 26 28 39 43 45 46 51 53 54 56 63 71 73 76 81 82 84 88 95 101 104 111 112 119 126

35-28.5 15 23 25 26 28 39 43 45 46 51 53 54 56 63 71 74 81 82 84 88 95 101 104 112 119 123 125 126

35-28.6 15 23 25 26 28 39 43 45 46 51 54 56 63 71 73 76 81 82 84 88 95 99 101 104 112 119 123 126

35-28.7 15 23 25 26 28 39 43 45 46 51 54 56 63 71 73 76 81 82 84 88 95 101 102 104 111 112 119 126

35-28.8 15 23 25 26 28 39 43 45 46 51 53 54 56 63 71 74 81 82 84 88 95 101 104 111 112 119 125 126

35-28.9 15 23 27 29 30 41 42 44 51 53 54 56 63 67 69 73 86 90 92 95 97 104 107 109 114 116 121 126

35-28.10 15 23 27 29 30 41 42 44 51 53 54 63 67 69 73 86 90 92 95 97 102 104 107 109 114 116 121 126

35-28.11 15 23 27 29 30 37 43 44 51 52 58 63 69 70 75 76 83 84 90 95 97 100 104 111 112 119 123 126

35-28.12 15 23 25 30 39 41 46 51 53 54 56 63 71 73 78 83 85 86 88 95 97 98 100 104 111 112 121 126

35-28.13 15 23 25 30 39 41 42 44 49 54 56 63 71 75 77 78 81 86 88 95 99 102 104 111 112 119 121 126
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k = 36, Designs sorted based on word length pattern

Design wlp (W, ...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank

36-29.1 756 2401 15736 1 0o 0 0 O 04238 0O 0 O O O O O 0 7 o0 O 123 0 16 2 1 1 3.4811 1

36-29.2 766 2352 15890 2 0 0 0 0122733 8 0 0 0O O O O O 6 1 0 123 0 17 3 2 2 3.4837 2

36-29.3 776 2304 16048 3 0O 0 0 4 448 024 0 O O O O O 0 5 2 0 123 0 17 4 3 3 3.4864 3

36-29.4 777 2304 16032 4 0O 0 0 6 050 024 0 O 0O O O O 0 6 0 1 123 0 18 5 4 6 3.4867 4

36-29.5 788 2240 16300 5 0O 0 0 527 02424 0 O 0O O O O 0 4 3 0 123 0 17 6 5 4 3.4894 5

36-29.6 824 2048 17104 6 0 0 032 0 O 048 0 O O O O O O 1 6 O 123 0 17 7 6 5 3.4987 6

36-29.7 825 2048 17088 7 0 0 032 0 O 048 0 O O O O O O 4 o0 3 123 0 18 8 7 7 3.4991 7

36-29.8 889 1792 19264 8 0 0 060 0O O O O O O 028 0O O O O O 3 127 0 18 1 8 8 3.5229 8

k = 36, Design generators

Design Design Generators

36-29.1 15 23 25 26 28 39 43 45 46 51 53 54 56 63 71 73 74 76 81 82 84 88 99 101 104 111 112 119 126

36-29.2 15 23 25 26 28 39 43 45 46 51 53 54 56 63 71 73 74 76 81 82 84 88 95 101 104 111 112 119 126

36-29.3 15 23 25 26 28 39 43 45 46 51 53 54 56 63 71 73 76 81 82 84 88 95 101 102 104 111 112 119 126

36-29.4 15 23 25 26 28 39 43 45 46 51 53 54 56 63 71 74 81 82 84 88 95 101 104 111 112 119 123 125 126

36-29.5 15 23 25 26 28 39 43 45 46 51 54 56 63 71 73 76 81 82 84 88 95 99 101 102 104 112 119 123 126

36-29.6 15 23 27 29 30 41 42 44 51 53 54 56 63 67 69 73 86 90 92 95 97 104 107 109 114 116 119 121 126

36-29.7 15 23 27 29 30 41 42 44 51 53 54 63 67 69 73 86 90 92 95 97 102 104 107 109 114 116 119 121 126

36-29.8 15 23 25 30 39 41 46 51 53 54 56 63 71 73 78 83 85 86 88 95 97 98 100 104 111 112 119 121 126
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k = 37,

Designs sorted based on word length pattern

Design wlp (wWg,...) wlp alp df C2FI Lmax df C2FI Lmax CD2* CD2
rank rank rank rank rank

37-30.1 854 2744 18886 1 0 0 0 O 02151 8 0 O O O O O O O 124 17 1 1 1 3.2166 1

37-30.2 865 2688 19080 2 0O 0 O O 6262424 0 O O O O O 0 O 124 18 2 2 2 3.2191 2

37-30.3 889 2560 19584 3 o o0 o0 032 0O 048 0 O O O O O O O 124 18 3 3 3 3.2246 3

k = 37, Design generators

Design Design Generators

37-30.1 15 23 25 26 28 39 43 45 46 51 53 54 56 63 71 73 74 76 81 82 84 88 95 99 101 104 111 112 119 126

37-30.2 15 23 25 26 28 39 43 45 46 51 53 54 56 63 71 73 74 76 81 82 84 88 95 101 102 104 111 112 119 126

37-30.3 15 23 25 26 28 39 43 45 46 51 54 56 63 71 73 76 81 82 84 88 95 99 101 102 104 111 112 119 123 126

k = 38, Designs sorted based on word length pattern

Design wlp (wWa,...) wlp alp df C2FI Lmax df Lmax CD2* CD2
rank rank rank rank

38-31.1 959 3136 22512 1 0O 0 0 O 0 74924 0 O 0O O O 0 0 O 0 18 1 1 2.9795 1

38-31.2 971 3072 22752 2 0O 0 0 O 032 048 0 O 0O O O 0 0 O 0 19 2 2 2.9819 2

k = 38, Design generators

Design Design Generators

38-31.1 15 23 25 26 28 39 43 45 46 51 53 54 56 63 71 73 74 76 81 82 84 88 95 99 101 102 104 111 112 119 126

38-31.2 15 23 25 26 28 39 43 45 46 51 53 54 56 63 71 73 74 76 81 82 84 88 95 101 102 104 111 112 119 125 126
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k = 39, Designs sorted based on word length pattern

Design wlp (W, ...) wlp alp df C2FI Lmax df Lmax CD2* CD2
rank rank rank rank
39-32.1 1071 3584 26656 1 0o 0o 0 0O 0 03248 0 O O O O O O 0 O 0 7 126 0 19 1 1 2.7671 1

k = 39, Design generators

Design Design Generators

39-32.1 15 23 25 26 28 39 43 45 46 51 53 54 56 63 71 73 74 76 81 82 84 88 95 99 101 102 104 111 112 119 123 126

k = 40, Designs sorted based on word length pattern

Design wlp (W, ...) wlp alp df C2FI Lmax df ILmax CD2* CD2
rank rank rank rank
40-33.1 1190 4096 31360 1 o o o0 o o0 o o080 0 O O O O 0O o o0 o 0 O 7 127 O 20 1 1 2.5767 1

k = 40, Design generators

Design Design Generators

40-33.1 15 23 25 26 28 39 43 45 46 51 53 54 56 63 71 73 74 76 81 82 84 88 95 99 101 102 104 111 112 119 123 125 126
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