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Abstract—Determinants of migration of professional manpower are investigated
using data from a 1970 survey of immigrants to the United States. From a
respondent’s stated “intent to stay” in the United States and five other
characteristics a six-dimensional contingency table is formed. We find a
well-fitting log-linear model for this table. Thus, we establish the im-
portance of selected determinants of migration and present a table of pre-
dicted rates of intent to stay in the United States.

InTRODUCTION

Migration theory tries to provide ex-
planations for the migration of people
between jobs and between places of resi-
dence (cities, states, countries). On the
aggregate economic level it is primarily
differences in employment opportunities
and in wage levels that have been found
to be good determinants of the direction
and the size of migration flows (Bohning,
1971; Bowles, 1970; Comay, 1970;
Grubel and Scott, 1966).

On the micro-analytical level it is of
interest to analyze the reasons that cause
a person to migrate or not to migrate and
thus to attach probabilities of migration
during a given time period to persons for
whom important characteristics are
known. In previous studies these char-
acteristics were, for instance, age, level of
education, type of job, and number of
dependents (Grubel and Scott, 1967).

So far, little is known about an im-
portant aspect of migration, namely,
about those migrants who after spending
a period of time in their new place of
residence decide to return to the place
they originally eame from or to migrate
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to a third location. It would be useful to

know to what extent an immigration flow
is counterbalanced by return migration.
All calculations of the social costs of
“brain drains,” for example, are incom-
plete or exaggerated if no account is
taken of this return migration.

One of the few studies that deal with
return migration is an article by Comay
(1971). He investigated the probability
of individual immigrant Canadians in the
United States leaving for Canada again.
With “return” as the dependent variable
he found that the variables “employment
sector,” “length of employment in the
U. 8.” and “degree level” explained, in
that order of importance, the greatest
proportion of the variance. For the pres-
ent study on Western European profes-
sional immigrants we included these
variables in addition to some others that
we expected could have some influence
on the return migration decision. (Rather
than “length of employment” we chose
“length of stay in the United States” be-
cause in this way we could include the
time that the immigrant had spent as a
student in the United States. This is more
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important for European immigrants,
most of whom do not speak English, than
it is for Canadians.)

Comay used the regression method al-
though the dependent variable “return”
was a dichotomous variable. Whenever
the dependent variable is qualitative,
however, it is known that the error

variation changes systematically so that

the assumption of homoscedasticity is
violated (for a proof see Goldberger,
1964, pp. 249-251), the test statistics will
hardly follow their assumed distribution,
and the predicted values of the de-
pendent variable may lie outside of the
interpretable limits (Theil, 1971; Good-
man, 1972). Since, in our data not only
the dependent variable but also many of
the predetermined variables are qualita-
tive, we decided to analyze the data in a
contingency table context.

In the following we are attempting to
answer the question: What are the deter-
minants of a professional immigrant’s
stated intention to stay in or to emigrate
from the United States? This is not
precisely the problem one is interested
in because one would like to know what
distinguishes the professional immigrant
who remains in the United States from
the actual return migrant. But it is easy
to imagine the difficulties and expense
that would arise in attempting to survey
two populations separated by perhaps a
couple of thousand miles. Such data are
generally not available. We therefore
had to rely on intentions rather than on
actual facts. The main drawback of using
intentions is, of course, that they are
formed by a number, of opinions which
may change easily. There is also often a
marked difference between what a per-
son wants to do and what he can do. For
the time being, however, we have to rely,
as everybody else has, on this sort of
second best information.

SOURCE OF DaATA

The data were taken from a survey
conducted by the National Science Foun-
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dation through the facilities of the U. S.
Bureau of the Census. The sample con-
sisted of 5,000 persons from all over the
world who had immigrated to the United
States, who had not yet received full
American citizenship at the time the
mailing list was set up (early spring,
1970), and who were either engineers,
natural or social scientists. It was be-
lieved that the sample was representative
of a group of about 50,000 such persons
(Waksberg, 1971). The total sample of
Western Europeans was narrowed down
to those for whom it was known that they
had received their primary and sec-
ondary schooling in their countries of
birth. Only for those persons could it be
assumed that they had actually spent
their formative years in their countries
of birth, enabling us to call them Ger-
mans, British, Dutch, ete. The few social
scientists were excluded. This left 842
persons for whom we had information on
their intention to emigrate from the
United States. Seven hundred and ninety-
six of the 842 persons had no missing re-
sponses on the other five variables. This
group formed the data basis for the final
model.

DEFINITION OF THE VARIABLES

The NSF questionnaire contained con-
siderable detailed information on moti-
vations, personal characteristics, and job
history. Our dependent variable was
based on the question: Do you expect to
emigrate from the United States? The
possible answers and the number of re-
spondents per answer were as follows.

1 no 466
2 yes, within 1 year 22
3 yes, in 1-3 years 23
4 yes, in 4-5 years 4
5 yes, after 5 years 1
6 yes, undecided when 28
7 undecided 298

842

Only a small number of the respondents
selected any one of the answers 2 to 6.
Therefore, we grouped the answers into
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only two classes: “No” = no intent to
return and “Yes” (numbers 2 to 7) =
yes, there is the intent, even though of
varying intensity, to emigrate from the
United States. Of the other information
contained in the original set of data we
chose the variables listed in Table 1 as
possible explanatory variables for the
stated intent to remain in the United
States.

In the upper half of Table 2 the chi-
square values that evaluate the asso-
ciations between these eleven variables
are shown. The number of respondents
per two-way table is displayed in the
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lower half. The variables employment
sector (8), level of education (9), educa-
tion in the U. S. (10) and major field of
study (11) have little or no significant
association with intent to return (1).
And even though mobility (7) seems,
when looked at separately, to be an im-
portant determinant of intent to return,
we decided against including this vari-
able in a multidimensional contingency
table. Firstly, the information on mobil-
ity is generally less easily obtained than
the information on any one of the other
five determinants of migration. Secondly,
mobility correlates highly with country

TaBLe 1.—Frequency Distributions of Explanatory Variables

Variable Observed
Frequency
Variable 1: intent to return
1= no 466
2 = yes 376
B2
Variable 2: country of origin®
1 = Central Europe 267
2 = Scandinavia 157
3 = France - 50
4 = U, K. and Ireland 179
5 = Italy 50
6 = Mediterrenean countries (except Italy) 139
8L2
Variable 3: American spouseb
1l = yes 109
2 = no 133
B2
Variable 4: length of stay in the U, S. since the time
of immigration
1=1, 2, 3, b years 370
2=5,6, 7T, 8 years 285
3 = 9 and more years 187
B2
Varisble 5: present job in research and development
1 = yes (development; information and data
processing, or technical writing; research;
teaching, instructing, training) 430
2 = no (advertising, consultation; design,
drafting, drawing, graphics; production,
construction, operations, maintenance; sales,
marketing, technical services; testing;
evaluation, inspection; other) 366

96
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Variable 6: age at the time of immigration®

1 = younger than 28 years 270
2 = 28 - 40 years 1&92
= older than 40 years 7
3 Y 3
Varisble T: mobility
1 = the respondent was a resident for a year
or more in 0 or 1 foreign country 581
2 = the respondent was a resident for a year or
more in 2 or more foreign countries 258
B39
Variable 8: employment sector
1 = industry 654
2 = government 11
3 = other (university or college; other
non-profit institution) 17
T82
Veriable 9: level of education
1 = less than Bachelor's degree 103
2 = Bachelor's degree or equivalent 303
3 = Master's degree or equivalent 2_20
4 = Doctorate 185
81
Variable 10: education in the U, S.
1l =no 533
2 = yes 289
Y Bz
Variable 11: major field of study
1 = engineering 584
2 = natural science 203
787

a- Countries were grouped according to geographical area and common character-
istics of their populations such as similer GNP per capita.

b~ The citizenship of the spouse at the time of immigration--if there was a
spouse--was used as an indicator for the existence or the nonexistence of

close personal ties to the U. S,

c- The cutting points 28 and L0 years roughly represent the age in a person's
professional life at which he has finished his formal education,
and at which he does not move between jobs very frequently.,

Source:
Scientists and Engineers data tape.

of origin and age at the time of immigra-
tion. Finally, by excluding this one vari-
able we could reduce the number of cells
in the contingency table from 864 to 432.
Thus, we obtained a better relationship
between the number of respondents (i.e.,
the number of observations) and the
number of parameters to be estimated.

MobEL SEARCH
The main purpose of analyzing the

1970 National Science Foundation Survey of Immigrant

six-dimensional contingency table was to
predict intent to stay from known char-
acteristics of an immigrant.

One natural approach would have been
to fit a logit model to the observed rates
of intent to stay as described, for in-
stance, by Dyke and Patterson (1952).
However, because of the large number of
zero cell counts in our data table (Table
3), it was not feasible to compute from
the observed counts the ratio of intent
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to stay to intent to emigrate in each of
the 216 (=6 X 2 X 3 X 2 X 3) cate-
gories. Therefore, we first searched for
log-linear models (Birch, 1963; Bishop,
1967, 1969b; Goodman, 1970) for the
full six-dimensional contingency table,
which described well the interrelations
between all variables. Formally, at most
432 parameters can be estimated in a
2X 6 X2X3X2x 3table, and many
more log-linear models exist (Goodman,
1970). But fortunately the search for a
reasonable model required the evaluation
of relatively few models. Selection tech-
niques among log-linear models have, for
instance, been described by Goodman
(1970, 1971a) and Wermuth (1975b).

The first hypothesis that we tested was
whether all variable pairs that are mar-
ginally independent (see Table 2) can
be regarded as conditionally independent
as well. The resulting multiplicative
model is denoted as 123/124/125/16
{compare the Appendix). It has 368 de-
grees of freedom and a likelihood-ratio
chi-square statistic with value 385.92.
This represents a non-significant result.
Therefore, the aforementioned hypothesis
may be accepted.

An interpretation of the model is that
the variables age at time of immigration
(6), research and development job (5),
length of stay (4), and American spouse
(3) are uncorrelated for each group of
persons with known intent to return and
known country of origin (that is, for each
category of the joint variable 12). Fur-
thermore, the variables country of origin
(2) and length of stay (6) are not asso-
ciated for the group of immigrants with
intent to stay and for those with intent
to return (that is, variables (2) and (6)
are conditionally independent given vari-
able (1)).

In a second step, we decided that no
simpler multiplicative model fits the
data (Wermuth, 1975b). Finally, we
found the simplest non-multiplicative
model (shown in Table 5) that is con-
sistent with the data (Goodman, 1971a).

DEMOGRAPHY, volume 12, number 4, November 1975

More precisely, after we had accepted
pattern 123/124/125/16, we determined
how many interactions (Birch, 1963) can
be assuned to be zero. We could exclude
all three-factor interactions and none of
the two-factor interactions. Therefore,
we accepted a model denoted as 12/13/
14/15/16/23/24/25. This model has as
minimal sufficient statistics the observed
two-way tables of all the listed variable
pairs. This is to say that these two-way
tables are sufficient to approximately re-
produce the observed cell counts in the
six-dimensional contingency table.

REsuLTs

We found that model 12/13/14/15/
16/23/24/25 describes the interrelations
among all variables rather well. Thus,
the important associations between the
variables are those among the eight listed
variable pairs. Table 4 permits a close
look at these associations.

For Western Europeans the average
intent to stay in the United States is 55.4
percent. For persons from the Mediter-
ranean countries (except Italy), from
France and from the Central European
countries the intent to stay is above
average, It is 75.4 percent, 60.0 percent,
and 56.5 percent, respectively. With 41.6
percent the Scandinavians show the
lowest intent to stay, followed by the
Ttalians (50.0 percent).

The variables American spouse, length
of stay, and age at the time of immigra-
tion all exert the expected effect on the
intent to stay. An American spouse has
a strong influence in favor of staying.in
the United States (71.7 percent versus
52.9 percent). The longer a person has
been an immigrant the more likely he is
to stay, and the older a person is when
he immigrates, the more determined he
is to make the United States his per-
manent home,

One surprising finding is that persons
employed in either research, develop-
ment, teaching, or data processing show
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TasLe 3.—Observed Cell Counts in the Six-Dimensional Contingency Table
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Age at ¢ o
Time of Present Length Amer. ountry of Origin
Immigra- Type of Spouse  CEur Scan Fran GBrit  Italy Medit
tion of Job Stay $. r. S.r. S.r., S, T. S,T. S.T.
Under 28 R and 1-b yes 01 0 0 10 10 0 o 30
D no 19 0 Uk 11 114 11 2 0
5-8 yes 11 2 0 10 1.0 0 0 11
no 8 L 211 31 2.5 1L 2 1
>8 yes 00 0 0 10 1 0 0 2 0
no 5 7 3 4 0 0 2 2 0 0 0 0
Not R 1-4 yes 2 1 00 0 0 g 0 10 5 1
and D no 3 6 2 10 10 2 7 10 71
5-8 yes 2 0 o 01 00 01 2 0
no 9 7 4 6 3 0 b 4 1 0 2 0
>8 yes 10 0 0 12 0 0 00 10
no 10 1 3 3 0 0 L 2 0 1 0 0
28-40
R and 1-k4 yes 0 2 0 0 10 2 2 10 7 3
D no 1k 16 215 5 6 716 5 5 9 &
5-8 yes 00 2 0 0 0 0 0 0 1 6 0
no 15 1k 8 7 1 3 10 4 0 6 8 5
>8 yes 00 1 2 10 0 1 2 2 1
no 10 6 4 5 L o 6 5 10 0
Not R 1-4 yes 10 0 0 2 1 01 2 1 10
and D no 1311 9 10 2 1 15 7T 1 0 11 6
5-8 yes 10 00 00 0 0 10 01
no 1 9 6 5 0 0 8 4 0 0 3 2
>8 yes 0 1 10 0 1 3 2 1 0 2 0
no 1k 8 6 2 00 7 L 1 0 b o1
40 and over
R and 1-4 yes 0 0 00 0 0 00 00 0 0
D no 5 1 10 0 0 0 2 10 L o
5-8 yes 10 0 0 0 ¢ 00 0 ¢ 00
no L 2 11 0 1 0 0 2 0 11
>8 yes 2 0 0 0 0 0 0 0 0 0 0 0
no 10 o 11 2 0 0 0 10
Not R 1-k yes 0 0 0 0 0 0 10 00 00
and D no 3 2 2 0 11 2 1 0 0 30
5-8 yes 10 10 0 0 0 0 0 0 0 o
no 01 0 1 0 0 6 0 10 20
>8 yes 00 00 0 0 0 0 0 0 0 0
no 2.0 0 1 0 o0 0 1 0.0 0 0
s, = stay Scan = Scandinavia
r. = return Fran = France
R and D = Research and Development GBrit = U.K. and Ireland
CEur = Central Europe Medit = Mediterranean countries (except Italy)

Source: 1970 Kational Science Foundation Survey of Immigrant

Scientists and Engineers datas tape.
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TaeLE 4 —Marginal Sums and Column Percentages for the Variable Pairs (1,2) (1,3) (14) (1,5)

(1,6) (2.3) (24) (2,5

Marginal table 12:

iztent Country of Origin (2)
Return
(1) CEur Scan Fran GBrit Italy Medit Sum
No 1k3 62 30 87 24 95 L1
(s6.5) (b1.6) (60.0) (51.2) (50.0) (75.4)  (55.4)
Yes 110 87 20 83 24 31 355
Sum 253 149 50 170 L8 126 796
Marginal table 13:
Intent
to American Spouse (3)
Return
(1) Yes No Sum
No 76 365 L1
(72.7) (52.9) (55.4)
Yes 30 325 355
Sum 106 690 796
Marginal table 14:
iztent Length of Stay in Years (k)
Return
(1) 1-L4 5-8 Over 8 Sum
No 170 155 116 Ll
(49.3) (57.4) (64.1) (55.4)
Yes 175 115 65 355
Sum 3ks 270 181 796

a lower intent to stay in this country
than do others. Per capita expenses for
research and development are consider-
ably higher in the United States than in
any of the Western European countries;

hence it could be expected that research
facilities and employment opportunities
have been more favorable than in Eu-
rope. But, since the second half of the
sixties many European countries have
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Table 4—Continued
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Marginal table 15:

iroxtent Present Type of Job (5)
Return o
(1) R and D Not R and D Sum
No 215 226 Ly
(50.0) (61.7) (55.4)
Yes 215 140 355
Sum 430 366 796

Marginal table 16:

intent Age at the Time of Immigration in Years (6)
o}
Return
(1) Under 28 28-40 Over Lo Sum
No 123 265 53 Lh1.
(48.6) (56.0) (75.7) (55.4)
Yes 130 208 17 355
Sum 253 473 70 T96
Marginal table 23:
Ame.rican Country of Origin (2)
Spouse j
(3) CEur Scan Fran GBrit Italy Medit Sum
Yes 18 10 13 1k 12 39 106
(7.1) (6.7) (26.0) (8.2) (25.0)  (31.0) (13.3)
No 235 139 37 156 36 87 690
Sum 253 1k9 50 126 796

170 L8

undertaken considerable efforts to close
their technology gap vis-a-vis the United
States. Perhaps this actually created a
better employment climate for scientists
there.

Three other variables are associated
with country of origin: immigrants from
France, Italy, and the other Mediter-

ranean countries are much more likely
to be married to an American and are
also more likely to have jobs in research
and development than are immigrants
from Central and Northern Europe
(marginal tables 23 and 25). Further,
the flow -of immigrants during certain
periods differed from country to country
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Marginal table 2L:

Length Country of Origin (2)

of Stay

in Years

(%) CEur Scan Fran GBrit Italy Medit Sum

1-4 91 55 24 81 23 T1 345
(36,0) (36.9) (48,0) (47.6) (47.9) (56.3) (43.3)

5-8 9k 58 1k 48 18 38 270
(37.2) (38.9) (28,0) (28.2) (37.5) (30.2) (33.9)

>8 68 36 12 b1 T 17 181
(26.8) (24.2) (24.0) (24.,1) (14.6) (13.5) (22.7)

Sum 253 149 50 170 48 126 796

Marginal table 25:

;;;:ezg Country of Origin (2)

Job

(5) CEwr  Scan Fran GBrit Italy Medit Sum

R and D 130 76 33 85 35 T1 430
(51.%) (51.0) (66.0) (50.0) (72.9) (56.3) (54.0)

Not R

end D 123 73 17 85 13 55 366

Sum 253 149 50 170 48 126 796

‘Source: 1970 National Science Foundation Survey of Imiéra.nt
Scientists and Engineers data tape.

(marginal table 24). During the four
years before the survey was taken, im-
migration from Central Europe and
Scandinavia was below average. Simi-
larly, below average immigration was
observed for France and Great Britain
from 1962 to 1967 and for Italy and the
other Mediterranean countries before
1962. No truly convincing explanations
can be offered for the relationships in
these marginal tables.

Table 6 shows predicted rates of in-

tent to stay obtained from the expected
cell counts for our selected model. Thus,
rather than looking at the direction and
the effect of each of the five determinants
of migration separately, as in Table 5,
we took into account the different in-
fluences simultaneously. For each of the
216 categories (of the joint variable
23456) we computed a rate—or a prob-
ability to stay—as the ratio of the ex-
pected intent to stay to the sum of the
expected intent to return and the ex-



Migration of Professional Manpower

625

TasLe 5—Likelihood Ratio Tests for Selected Log-Linear Models and for Interactions

Likeli- Conditional Likeli-

hood Test for the hood

Ratio Interaction Ratio

Chi- Among Chi-
Model Square a.f Variables Square d.f.
123/124/125/16 385.92 368
13/23/124/125/16 389.47 373 123 3.55 5
13/23/14/24/125/16 Lo2.07 383 124 12.60 10
12/13/14/15/16 /23 /24 /25 406.76 388 125 .69 5
13/14/15/16/23/24 /25 L41,30 393 12 3.5 5
12/14/15/16 /23/24 /25 413.59 389 13 6.83 1
12/13/15/16/23/24 /25 423,47 390 1k 16.71 2
12/13/14/16/23/2k/25 419.81 389 15 13.05 1
12/13/1L/15/23/24 /25 L23.96 90 16 17.20 2
12/13/14/15/16 /24 /25 k56,47 393 23 b9.71 5
12/13/14/15/16/23/25 436.79 398 24 30.03 10
12/13/1L4/15/16/23/24 421.55 393 25 14,79 5

d.f. = degrees of freedom.

Source:
Scientists and Engineers data tape.

pected intent to stay. Clearly, with so
many zero cell counts in the six-dimen-
sional table (Table 3), we cannot expect
to obtain very precise and stable esti-
mates of the intent to stay in the United
States. A much larger sample is necessary
to validate our tentative results.

For each country, the lowest prob-
ability to stay is observed for respon-
dents who are not married to an Ameri-
can, who immigrated between one to four
years before the time of the survey, who
hold a job in the research and develop-
ment field, and who are younger than
twenty-eight years. The rates for this

1970 National Science Foundation Survey of Immigrant

group of persons vary between 22 per-
cent for Scandinavians and 56 percent
for immigrants from Mediterranean
countries. The highest probabilities to
stay vary considerably less, from 85 per-
cent to 96 percent. These highest rates
hold for persons who are married to an
American, who have stayed in the United
States for more than eight years already,
who do not work in research and devel-
opment, and who were over the age of
forty at the time of immigration. Table
6 also permits the identification of groups
of immigrants with about equal prob-
ability of staying in the United States.
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TasLe 6.—Predicted Rates of Intent to Stay in the United States (in Percentages)

Age at
Time of Present Length Amer. Country of Origin
Immigra- Type of Spouse
tion of Job Stay CEur Scan Fran GBrit Italy Medit
Under 28 R and 1-k4 yes 48 34 53 45 L5 70
D no 34 22 38 30 30 56
5-8 yes 59 Ly 70 55 55 79
no Ly 30 49 4o Lo 66
>8 yes 67 53 T1 63 63 8k
no 52 37 56 48 48 73
Not R 1-k yes 62 46 67 57 58 8o
and D no b7 32 51 42 L2 69
5-8 yes 72 58 Th 68 68 86
no 58 k2 62 53 5k 77
>8 yes 78 65 80 7 75 90
no 65 50 69 61 61 83
28-40 R and 1-h yes 56 b 68 52 52 76
D no 41 27 45 37 37 63
5-8 yes 66 52 70 62 62 83
no 52 37 60 y7 47 73
>8 yes 73 60 7 69 69 87
no 60 Ly 6L 55 55 79
Not R 1-k yes 69 5k 73 6L 65 85
and D no 54 39 59 50 50 75
5-8 yes 17 65 8o T4 T4 89
no 65 50 68 60 61 82
>8 yes 82 T2 8s 80 19 92
no T2 58 75. 68 67 86
Over 40 R and 1-4 yes 5 82 78 73 Th 86
D no 63 48 67 59 59 81
5-8 yes 84 1 87 78 80 93
no T2 59 76 69 69 87
>8 yes 88 82 90 88 85 9k
no 78 66 81 5 5 90
Not R 1-b yes 83 73 86 81 80 93
and D no ™ 61 T7 71 71 88
5-8 yes 89 83 93 86 86 95
no 82 T1 85 19 76 92
>8 yes 93 85 92 90 83 96
no 86 77 87 :n 86 95
s, = stay Scan = Scandinavia
r. = return Fran = France
R and D = Research and Development GBrit = U.K. and Ireland
CEur = Central Europe Medit = Mediterranean countries (except Italy)

Source: 1970 National Science Foundation Survey of Immigrant
Scientists and Engineers data tape,
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APPENDIX

Model 123/124/125/16 may be de-
rived, characterized and interpreted in a
number of ways. For instance, the fol-
lowing characterizations are equivalent
(Birch, 1963; Bishop, 1969a; Goodman,
1970; Wermuth, 1975a):

The expected cell count Mmjeys can be

computed multiplicatively from the

marginal tables with variables 123,

124, 125, 16, that is, from mjz . .. = Sy

Miikirs, etc., as

Mije, . Mijp, My, » M.
2
M. My

Miikira =

In the log-linear model for the six vari-

ables, all interaction terms involving

the variable pairs (3,4), (3,5), (3,6),

(4,5), (4,6), (5,6}, (2,6) are zero.

All seven of these variable pairs have

zero partial associations, that is, each

pair of variables is conditionally inde-
pendent given the remaining four vari-
ables.

Of the possible interpretations for the
model we describe three. Using the meth-
ods and terminology presented in Good-
man (1973) we obtain the following:

At each level of variables 1 and 2,

the four variables 3, 4, 5, and 6 are

mutually independent, and the effects
in the model are “heterogeneous” with
respect to the level of variables 1 and

2 except for the effect of variable 6,

which is “homogeneous” with respect

to the level of variable 2 and hetero-
geneous with respect to the level of

variable 1.

Using the methods for multiplicative
models proposed by Wermuth (1975a) or
using the methods for general log-linear
models presented by Goodman (1970,
1971b) we atrive at the following two
interpretations.

(1) Variable 6 is independent of the
joint variable 2345, given the levels of
variable 1, and variables 3, 4, and 5 are
independent, given the levels of the joint
variable 12. (The first statement is im-
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plied by the zero partial associations for
pairs (2,6), 3,6), (4,6), (5.6), which lead
to model 16/12345. The second statement
follows from the additional zero partial
associations for the pairs (3,4), (3,5),
and (4,5).)

(2) Variables 3, 4, 5, and 6 are inde-
pendent, given the levels of the joint
variable 12, and variables 2 and 6 are
independent, given the levels of variable
1. (The first statement is implied by the
zero partial associations for pairs (3,4),
(3,5), (36), (4,5), (46), (56), which
lead to model 123/124/125/126. The sec-
ond statement follows from the addi-
tional zero partial association for pair
(2,6).)
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