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1. INTRODUCTION 

This study is concerned with mobility of 
chemists among colleges and universities in the 

academic training phase as well as in the post- 
doctoral phase of their professional careers. 
Patterns of mobility are examined in terms of 
geographic and social dimensions of the academic 
stratification system, namely, geographic loca- 
tion and prestige structure of universities. 

In their studies of the academic community, 
sociologists have emphasized its hierarchical 
structure [5,15]. The hierarchy is usually ex- 
pressed in terms of institutional "quality" or 
"prestige ". It has been maintained that the 
mobility of scholars in the academic community 
follows more the endogamous pattern than the 
stepladder pattern [7]. On the other hand, it 
has been common practice for demographers to 

emphasize the geographic location in their 
studies of population mobility. Many migration 
models which use the gravity concept have dealt 
with mathematical formulations of the relation- 
ship between migration and distance [17,19]. 

However, few studies have attempted to study 
the degree to which a combination of social and 
geographic views can account for observed pat- 
terns of mobility in the academic community. 
It is the purpose of this paper to examine these 
two aspects of mobility pattern by applying a 
statistical model which has been recently used 
in the analysis of various types of transaction 
flow data [2,9,16]. 

Mobility is defined in this study as a 
change of institutional affiliation. Three 

types of mobility emerge Upon linking such 
points of career development as baccalaureate 
graduation, doctorate graduation, and employ- 
ment: (1) Baccalaureate -to- doctorate mobility, 
(2) Doctorate -to- employment mobility, and (3) 

post -doctoral job mobility. 

2. DATA AND SAMPLING PROCEDURE 

The data for the study are obtained from 

the American Chemical Society's Directory of 
Graduate Research which has been published every 
two years since 1955. 

The population to be studied consists of 
all faculty members affiliated with chemistry 
departments offering graduate degree programs in 
institutions of higher education in the United 
States. The study sample was selected from 
seven successive editions of directories, from 
1955 to 1967, using a single -stage cluster 

sampling procedure. The alphabetical listing 
of the latest directory was first subdivided 
into 80 clusters and a random sample of 20 

clusters were selected. Each cluster is a span 
of alphabetical listing with unique starting and 

ending points. These 20 spans of alphabetical 

listing are canvassed in each edition of direc- 

tories. The sample, then, consists of all 

chemists included in these 20 spans in the alpha- 

betical listing in at least one edition of the 

directories. Thus, included in the sample are 

those who left the profession as well as those 
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who newly joined the profession during the study 

period. A total of 1,128 unduplicated individual 
names were selected following through the seven 

successive editions of the directory. Of the 

1,128 names 244 appear in all'seven successive 

directories and 215 appear only one time. 
In order to obtain information about the 

mobility of chemists, sociometric -type matrices 
describing the flow of scholars among the 86 
institutions were formed for the three types of 
mobility mentioned above. The 86 institutions 
were selected based on a criterion that each of 
them employed at least 15 faculty members and 
produced 5 or more doctorates in the year 1966- 
67. 
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3. METHOD OF ANALYSIS 

In a mobility matrix, the diagonal cells 
represent stayers who did not change their insti- 
tutional affiliation and off -diagonal cells show 
movers who changed their institutional affilia- 
tion during the period of study. In order not 
to misinterpret the data, we must use a model 
that actually describes the phenomena under 
investigation or is a sufficiently close approxi- 
mation to it. Blumen and others [3,8] demon- 
strated that the separation of movers and stay- 
ers improved the fitness of their Markov model 
in their study of the movement of workers among 
various industrial catagories. Goodman [11] also 
showed that a "quasi- perfect mobility" model 
which deals with movers only separating out stay- 
ers fits to the actual data much better than the 
"perfect mobility" model which describes the 
whole mobility table including stayers. There- 
fore, in this study an attempt was made to dis- 
tinguish the movers and the stayers and treated 
them separately. 

The 86 x 86 mobility matrices excluding the 
diagonal cells were analyzed by examining the 
departures of the observed frequencies from the 
expected frequencies of movements. The expected 
frequencies are derived from a "quasi- perfect 
mobility" model which assigns zero frequencies 
along the main diagonal of the matrix and, sub- 
ject to this constraint, calculates expected 
values on the assumption of no association be- 
tween the institution of origin and the institu- 
tion of destination. 

This statistical model was first developed 
by Savage and Deutsch to analyze international 
trade data and an iterative technique was used 
in the maximum likelihood estimation procedure 
[1,16]. Subsequently Goodman presented a gener- 
alization of the model with an alternative 
iterative procedure [9, 10, 12]. A similar 
model dealing with incomplete two -dimensional 
contingency tables was also presented by Bishop 
and Fienberg [2]. Recently Wagner [18] pre- 
sented more elaborate discussion on the maximum 
likelihood estimate for contingency tables with 
zero diagonal. It is to be noted in this con- 
nection that this type of problem can also be 
handled by a general noniterative procedure 
presented by Grizzle and others[13]. 

Because of the small number of cases upon 



which the analysis was based, it would be in- 
appropriate to interpret and generalize the 
results based on larger tables of the order of 
86 x 86. The analysis of mobility patterns are 
based on pooled frequencies, observed and ex- 
pected, from the larger tables according to a 
combination of regional and prestige level 
groupings of institutions. Based on the U.S. 
Census Regions, five regional groupings are 
used: New England, Middle Atlantic, Midwest, 
South and West. Four levels of prestige 
groupings are used based on the American Council 
on Education study on quality rating of graduate 
faculty as reported by Carter 16]. By using 

these regional and prestige groupings, four 
basic components of mobility are identified: 
(1) Intra- regional and same prestige level 
mobility; (2) Intra- regional and different 
prestige level mobility; (3) Inter -regional 
and same prestige level mobility; and (4) Inter- 
regional and different prestige level mobility. 

In addition to these four components based 
on the movers, there is the fifth component 
representing the stayers. Analysis of the stay- 
er component was done using a different model 
independently of the analysis of the movers. 
The expected frequencies for the stayers in the 
diagonal cells were computed based on the 
"perfect mobility" model which uses the same 
procedure in ordinary complete two -dimensional 
contingency table analysis. 

4. FINDINGS 

4.1 Baccalaureate -to- Doctorate Mobility 

Table 1 presents data on the baccalaureate - 
to- doctorate mobility among the 86 institutions. 
The table shows the four components of mobility 
with the fifth component below the dividing line 
and each component is further divided into sub- 
components. The figure at the first column 
corresponding to each component represents the 
percent of the movers with respect to that com- 
ponent. The second column shows the percent- 
age of the movers which would be expected for 
each component based on the quasi -perfect mo- 
bility model mentioned above. Since the first 
four components are computed on the same base, 
these four add up to 100 percent. The fifth 
component is based on a different base, namely, 
the total including movers and stayers. The 
third column in the table presents a crude 
measure of the extent to which the observed 
values for each component deviate from those 
which would be expected. The data are pre- 
sented in the same manner throughout this paper. 

It is shown in Table 1 that 35 percent 
(addition of first two components) of movers 
moved within the same region. This percentage 
is much higher than would be expected. It is 
also shown that 60 percent (addition of the 
first and third components) of movers moved to 
institutions of the same prestige level as 
their baccalaureate institutions, and this 
figure is slightly higher than the expected 
percentage. Within the same region, horizontal 
mobility with respect to prestige level far 
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Table 1. Baccalaureate -to- Doctorate Mobility 
Patterns of Chemists 

Component of Observed Expected Difference 
Mobility Percentage Percentage (0b 

Intra- regional 
(I) Horizontal 21.7% 

Top level (19.23 
Lower levels ( 2.5 

(II) Vertical 13.0 
Upward ( 8.6) 
Downward ( 4.4) 

Inter - regional 
(III) Horizontal 38.0 

Top level (36.7) 
Lower levels ( 1.3) 

+10(6% 

(+1.9 

+4.7 
+2.8 
+1.9 

43.3 -5.3 

1.6) 1-0.3 

(IV) Vertical 
Upward 
Downward 

27.3 
(21.73 
( 5.6 

37.2 
27.8 

9.4 

-9.9 

5-6.1 
1-3.83 

(V) Stayers 30.4 
Top level 22.8 
Lower levels 7.6 

3.1 

Number of movers 360 
Number of Stayers 

Total 517 

exceeds expected mobility, while vertical mobility 
is slightly higher than expected mobility. The 
stayer component shows that more than 30 percent 
of the total (movers plus stayers) stayed at the 
same institution where they received the baccalau- 
reate, and this figure is much higher than would 
be expected. Thus, the selective tendencies dis- 
played here suggest that the academic stratifica- 
tion system in the baccalaureate -to- doctorate 
mobility is better represented as a set of region- 
al hierarchies rather than a strict prestige 
hierarchy. 

The general patterns revealed above may not 
characterize each region and each prestige level 
considered separately. In order investigate 
this possibility, each region and each prestige 
level is separately considered. The data in Table 
2 reveal that the general tendencies observed 
above exist in every region, although the sizes of 
the differences between observed and expected per- 
centages vary from one region to another. For ex- 
ample, the first row shows that the intraregional, 
horizontal mobility tendency is weakest in the 
South and the Middle Atlantic, but they will have 
more mobility than expected in this respect. The 
intraregional, vertical mobility shown in the 
second row also exceeds the expected mobility with 
the exception of New England where it is balanced. 
On the other hand, the percentage differences for 
interregional mobility are all negative in sign, 
with the lone exception of the South. But the 
plus sign appears only in horizontal mobility. 
In other words, the South is sending its baccalau- 
reate graduates to institutions of the same pres- 
tige level in other regions for their doctorate 
slightly more often than would be expected, while 
interregional, vertical mobility is still far less 
than the expected mobility. The tendency to re- 
main at the same institution is strongest in the 



Table 2. Analysis of Regional Differences in Baccalaureate -to- Doctorate Mobility Patterns 

Component of New England Middle Atlantic Midwest South West 

Nobility Ob Dif Ob Exp Dif Ob Dif Ob Exp Dif Ob Exp Dif 

Intra- regional 
+12.0 
0.0 

-0.6 
-11.4 

10.5 
11.8 

40.8 

36.9 

5.0 
6.8 

43.8 

44.4 

+5.5 
+5.0 

-3.0 

-7.5 

32.1 

19.3 

32.1 

16.5 

19.4 

14.3 

40.1 
26.2 

+12.7 
+5.0 

-8.0 
-9.7 

3.4 
10.4 

22.4 
63.8 

1.4 
5.1 

21.4 
72.1 

+2.0 

+5.3 

+1.0 
-8.3 

30.9 

14.7 

39.7 
14.7 

11.8 
8.7 

51.9 
27.6 

+19.1 

+6.0 

-12.2 
-12.9 

Horizontal 24.5 12.5 

(II) Vertical 2.0 2.0 

Inter - regional 
(III ) Horizontal 63.3 63.9 
(IV) Vertical 10.2 21.6 

(V) Stayers 33.8 7.8 +26.0 31.5 1.8 +29.7 34.3 2.8 +31.5 8.7 0.2 +8.5 26.9 4.3 +22.6 

Number of movers 49 
Number of stayers 

76 109 58 68 

93 Total 74 111 73 

Table 3. Analysis of Prestige Level Differences in Baccalaureate -to- Doctorate Mobility Patterns 

Component of 
Mobility 

Intra- regional 
Horizontal 

(II) Vertical 

Inter -re onal 
Horizontal 
Vertical 

Level i (High) 
Ob Exp Dif 

III 
(IV 

(V) Stayers 

30.4 16.7 +13.7 

5.7 3.5 +2.2 

58.1 66.5 -8.4 
5.8 13.3 -7.5 

34.2 4.3 +29.9 

Number of movers 
Number of stayers 

Total 

227 
118 

345 

Level 2 Level 3 
Ob Exp Dif Ob Exp Dif Ob Dif 

11.3 1.9 +9.4 4.1 0.8 +3.3 3.2 1.3 +1.9 
28.3 20.4 +7.9 30.6 18.2 +12.4 12.9 7.7 +5.2 

5.7 7.0 -1.3 2.0 2.8 -0.8 3.2 1.3 +1.9 

54.7 70.7 -16.0 63.3 78.2 -14.9 80.7 89.7 -9.0 

29.3 0.8 +28.5 21.0 0.3 +20.7 11.4 0.8 +10.6 

53 49 31 
22 

2 75 

Table 4. Analysis of Trends in Baccalaureate -to- Doctorate Mobility Patterns 

Component of 
Mobility 

Intra - regional 
(I) Horizontal 

Top level 
Lower levels 

(II) Vertical 
Upward 
Downward 

Inter - regional 
(III) Horizontal 

Top level 
Lower levels 

(IV) Vertical 
Upward 
Downward 

Old Cohort* 
Observed Expected 

(V) Stayers 
Top level 
Lower levels 

24.4% 12.2% 

20:73 

12.8 9.0 

2.5 1.9 

34.6 43.6 

31.9 41.3 
28.2 

t25.8 

39.3 

138.9 

Number of movers 
Nubmer of stayers 

Total 

Young Cohort** 
Difference Observed Expected Difference 

+12.2% 

+3.8 

+0.6 +0. 

19.6% 

('3.9 

13.2 

40.7 

. 

10.3% 

ó.5 

7.8 

2.9 

43.1 

41.9 

+3.4 

+2.9 

( -0.9 

35.2 -7.0 26.5 

25.4 

38.8 -12.3 

27.0) 11.3 -5.9 

3.1 +36.9 
21.5 3.0 +18.5 

( 

( 0.2 (+8.7 '6.i 0.2) ++5.9 
156 204 
101 

257 260 

*Received bachelor's degree before 1950 
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**Received bachelor's degree in 1950 or after 



Midwest where the "Big Ten" schools are located, 
and it is weakest in the South which has few pres- 
tigious doctorate producing institutions. 

The data presented in Table 3 indicate that, 
at each prestige level of baccalaureate institu- 
tions, the movement to doctoral institutions tend 
to be oriented toward both the same region and 
the same prestige level. These tendencies are 
consistent with the ones observed above. The 
patterns of mobility at the lowest prestige level 
are similar to those observed for the South in 
Table 2. Examining the third row, it appears 
that institutions in the lower prestige levels 
tend to send their baccalaureate graduates to 
the same prestige level but in different regions. 
This interregional, horizontal mobility at the 
lowest level is, in fact, slightly more than 
would be expected but this is not the case at 
higher prestige levels. The rate of remaining 
in the same region and prestige level tends to 
be lower at lower prestige levels. The rate of 
remaining at the same institution also becomes 
lower as the prestige level decreases. 

In order to investigate possible trends in 
the baccalaureate -to- doctorate mobility patterns, 
the young and old scholars are analyzed sepa- 
rately. The results of this investigation are 
presented in Table 4. The data reveal that 
both the young and the old cohort do not devi- 
ate from the general mobility pattern oriented 
toward the same region and the same prestige 
level. There is some indication that the 
regionalistic orientation is gradually decreasing. 
The intraregional and horizonal tendencies are 
somewhat weaker for the young cohort. The ten- 
dency of remaining at the same institution is 
less profound for the young cohort than for the 
old cohort. 

4.2 Doctorate -to- Employment Mobility 

An analysis of mobility patterns from the 
institution of doctorate training to the insti- 
tution of employment is presented in Table 5. 
Of those who were not inbred into their doctoral 
institutions, 14 percent obtained positions in 
the same region and the same prestige level as 
their doctoral institutions. This observed per- 
centage is somewhat higher than the expected per- 
centage. Twenty -one percent of them moved to 
institutions of different prestige levels in the 
same region, and it is also higher than the ex- 
pected percentage. Here again the tendency to- 
ward intraregional mobility is apparent and it 
is consistent with the tendency observed in the 
mobility from the institution of baccalaureate 
training to the institution of doctorate train- 
ing. Examining the first and the third compo- 
nents together, it is found that the horizontal 
mobility with respect to the prestige level ac- 
counts for 39 percent of the total movers. This 
observed percentage is only slightly higher than 
the expected percentage. Thus, regionalistic 
tendencies appear to be stronger than the selec- 
tive prestige level tendencies. 

Another feature of the data presented in Table 

5 appears in the second and the fourth components. 

Although the intraregional, vertical mobility as a 
whole exceeds the expected mobility, the upward mo- 
bility (decomposition of the intraregional, verti- 

cal mobility) shows the negative deviation from 
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Table 5. Doctorate -to- Employment Mobility 
Patterns of Chemists 

Component of Observed Expected Difference 
Mobility Percentage Percentage (Ob -Exp) 

Intra- regional 
8.8% +4.8% (I) Horizontal 13.6% 

Top level (12.8) ( 8.0) ( +q.8) 
Lower levels ( 0.8) ( 0.8) ( 0.0) 

(II) Vertical 20.8 12.3 +8.5 

Downward (19.3) (10.4) (+8.93 

Inter - regional 
(III) Horizontal 25.1 27.2 -2.1 

Top level 23.0) 2.8 1.8 
Lower levels 2.15 2.4) (-0.3) 

(IV) Vertical 40.5 51.7 -11.2 

Downward (37.3) (45.5) (-8.2) 

(V) Stayers 10.3 
Top level (6.2) 

Lower levels (4.1) 

1.3 
( 

( 

1.1) 

0.2) 

+9.0 
( +5.13 
( +3.9 

Number of movers 617 
Number of stayers 71 

688 

the expected mobility. This tendency toward down- 
ward mobility may be considered as normal, since 
new doctorates tend to move down from the prestige 
level of their doctoral institutions during their 
early careers [5, P. 181]. In fact, 57 percent, 
examining the first column, of the movement was 
downward mobility, while 39 percent remained at 
the same prestige level and only four percent 
moved upward. The fifth component in Table 5 
indicates institutional inbreeding patterns. One 
out of ten scholars held positions at the same 
institution where he received his doctorate. This 
rate of institutional inbreeding is much higher 
than would be expected. 

An analysis of regional differences in the 
doctorate to employment mobility is presented in 
Table 6. First of all, a comparison of the second 
and the third components of each region indicates 
that selective regional tendencies are stronger 
than selective prestige level tendencies for each 
region. In all five regions, the observed percent- 
age of the movers who remained in that region but 
moved to a different prestige level exceeds the 
expected percentage in this component. On the 
other hand, the observed percentage of movers who 
moved to a different region but remained in the 
same prestige level is lower than the expected 
percentage in all regions with two exceptions - 
New England and the West. Although the general 
patterns are similar in each region, there emerge 
some regional peculiarities. For example, the 
South retained 67 percent of its doctorate grad- 
uates who are not inbred into their doctoral 
institutions, while New England retained only 21 
percent in this respect. The South also had the 
highest rate of inbreeding (18X) and the lowest 
rate of inbreeding is found in New England. Thus, 

the data suggest that the regions with predomi- 
nantly lower prestige institutions tend to have 
higher inbreeding rates and stronger intraregional 
tendencies. 



Table 6. Analysis of Regional Differences in Doctorate -to- Employment Mobility Patterns 

Component of New England Middle Atlantic Midwest South West 

Mobility Ob Dif Ob Exp Dif Ob Exp Dif Ob Dif Ob Exp Dif 

Intra- regional 
Horizontal 13.3 5.6 +7.7 6.5 4.6 +1.9 18.1 14.2 +3.9 10.9 4.4 +6.5 10.9 5.0 +5.9 

.(II) Vertical 7.5 4.1 +3.4 16.3 9.9 +6.4 23.3 16.9 +6.4 56.5 20.4 +36.1 18.2 9.5 +8.7 

Inter -re ional 
III Horizontal 35.8 33.4 +2.4 27.2 30.1 -2.9 18.5 21.9 -3.4 8.7 23.5 -14.8 33.6 31.8 +1.8 

(IV Vertical 43.4 56.9 -13.5 50.0 55.4 -5.4 40.1 47.0 -6.9 23.9 51.7 -27.8 37.3 53.7 -16.4 

(V) Stayers 5.5 1.0 +4.5 16.4 1.0 +15.4 8.1 1.4 +6.7 17.8 0.9 +16.9 11.3 1.5 +9.8 

Number of movers 120 92 249 46 110 

Number of stayers 18 22 10 
Total 127 110 271 124 

Table 7. Analysis of Prestige Level Differences in Doctorate -to- Employment Mobility 

Component of Level 1 (High) Level 2 Levels 3 & 4 (Low) 
Mobility Ob Dif Ob Dif Ob Exp Dif 

Intra -re ional 
I Horizontal 15.3 9.5 +5.8 1.5 4.6 -3.1 11.4 5.1 +6.3 

(II Vertical 18.5 11.2 +7.3 27.7 18.5 +9.2 40.0 20.0 +20.0 

Inter -re ional 
III Horizontal 27.5 29.6 -2.1 16.9 15.4 +1.5 5.7 12.0 -6.3 
(IV Vertical 38.7 49.7 -11.0 53.9 61.5 -7.6 42.9 62.9 -20.0 

(V) Stayers 7.7 1.4 +6.3 17.7 0.6 +17.1 28.8 0.6 +28.2 

Number of movers 517 65 35 
Number of stayers 

Total 

Table 8. Analysis of Trends in Doctorate -to- Employment Mobility Patterns 

Component of Old Cohort* Young Cohorte 
Mobility Observed Expected Difference Observed Expected Difference 

Intra- regional 
(I) Horizontal 16.1 10.0 +6.1 11.1 7.5 +3.6 

( (1.0) +0.33 

(II) Vertical 22.3 12.9 +9.4 19.2 11.7 +7.5 

Lower (1.03 ' ( (17.63 9.83 

Inter - regional 
(III) Horizontal 

Top level 
Lower levels 

(IV) Vertical 
Upward 
Downward 

22.9 28.1 -5.2 27.4 26.44 +1.0 

122.03 123.0; (23.03 ( +0.03 

38.7 49 

0 4; 

42.3 54.4 -12.1 

(35.23 

1.9 +13.44 4.7 0.6 

2.83 0.33 ( +2.53 

310 307 

366 322 

(V) Stayers 15.3 
Top level 
Lower levels 115.23 

Number of movers' 
Number of stayers 

Total 

*Received the Doctorate before 1955 **Received the Doctorate in 1955 or after 
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Prestige level differences in mobility pat- 
terns of doctorates who obtained positions in 
another institution of higher education are ex- 
amined in Table 7. Stronger intraregional than 
intraprestige level tendencies are consistently 
displayed in each prestige level. Apart from 
these general tendencies the data show that insti- 
tutions in the lower prestige levels tend to retain 
their graduates more in their own institutions and 
send more to institutions in the same region than 
institutions in the higher prestige levels. The 
rate of inbreeding is eight percent at the highest 
prestige level, while the rate is more than three 
times higher (29%) at the lowest level. 

An Analysis of mobility patterns for the young 
and old cohorts is given in Table 8. The results 
show that the general tendencies toward intra- 
regional and intraprestige level mobility are con- 

sistent in both young and old cohorts. Although 
the differences between the corresponding per- 
centages for the two cohorts on each component are 
quite small, there is some indication that the ten- 
dency toward intraregional mobility is more prom- 
inent for the old cohort than for the young. The 
rate of inbreeding is much higher for the old 
cohort (15%) than for the young (5 %). While there 
is more downward mobility than upward mobility in 
both cohorts, the old cohort shows more upward 
mobility than the young cohort. These slight 
differences between the young and old cohorts may 
reflect the development of postdoctoral careers of 
scholars. At earlier stages of their careers, 

scholars are more willing to accept jobs at lower 
prestige institutions than their doctoral insti- 
tutions and more willing to move to other regions. 
As their professional experiences increase, they 
tend to move upward to more prestigious institu- 
tions and many of them return to their Alma Mater. 

4.3 Postdoctoral Job Mobility 

In order to obtain information about post- 
doctoral job mobility, six origin- destination 
matrices were formulated for each of the six bi- 
ennial periods. Although it is possible to ana- 
lyze each of these matrices separately, all six 
matrices were combined due to insufficient number 
of cases in each matrix. Thus the fifth component 
is not considered in this section. The total 
number of moves identified among the 86 institu- 
tions during the entire 12 year period adds up 
to only 83. 

Analysis of job mobility patterns during the 
1955 -1967 period is presented in Table 9. The 
positive differences in the first two components 
indicate excess intraregional mobility and the 
positive sign in the first and third component 
reflect excess horizontal mobility with respect to 
prestige level. About the same magnitude of dif- 
ferences between the observed and expected per- 
centage in the second and the third components 
suggest that selective prestige level tendencies 
are as strong as selective regional tendencies 
in the job mobility. 

Regional differences in the job mobility 
patterns are analyzed in Table 10. Although the 
small number of cases in each region do not allow 
any detailed observations, selective prestige level 
tendencies seems to be stronger than regionalistic 
tendencies in all regions except for the Middle 
Atlantic. Those who were employed in the Middle 
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Table 9. Postdoctoral Job Mobility Patterns 

Component of Observed Expected Difference 

Mobility Percentage Percentage (Ob -Exp) 

Tntra- regional 
(I) Horizontal 8.4% 7.5% 

Top level ( 2.0 ( 

5.5 
Lower levels 3.6 

(II) Vertical 21.7 13.9 
Upward ( 4.8? (4.5) 
Downward 16.9 (9.4) 

Inter -regional 
(III) Horizontal 33.7 26.1 

Top level (28.9) (20.7) 
Lower levels ( 4.8) (5.4 

(IV) Vertical 36.2 52.5 
Upward (18.3 
Downward (26.6) ((34.2, 

+7.6 
( +8.2) 
0.6 

-16.3 
8.7 

-7.6 

Number of. moves 83 

Atlantic seem to prefer to move to a different 
prestige level in that region rather than moving 
to the same prestige level in other regions. 

Prestige level differences are considered in 
Table 11. Institutions in lower prestige levels 
are more strongly oriented toward intraregional 
mobility than institutions at the highest level. 
Scholars in higher prestige level institutions 
tend to move to institutions in the same prestige 
level in other regions. 

An attempt is made in Table 12 to investigate 
any possible trends in job mobility by carrying 
out separate analysis for the 1955 -1961 and 1961- 
1967 periods. The corresponding percentages for 
the two periods are quite similar. Thus, there 
seems to be no marked change in the job mobility 
patterns. 

5. SUMMARY AND CONCLUSIONS 

The results reported in Tables 1 through 12 
suggest the following conclusions about interinsti- 
tutional mobility patterns of chemists at various 
stages of their careers: 

(1). The mobility from baccalaureate to doc- 
torate training was characterized by stronger ten- 
dencies toward regionalism than toward prestige 
level homogeneity. It appeared that for their doc- 
toral study, students tended to stay at the same 
institution or move to institutions of the same 
prestige level in the same region. Consequently, 
interregional and interprestige level mobilities 
were less than would be expected based on the quasi - 
perfect mobility model. The regionalistic tenden- 
cies seem to be stronger for the institutions at 
the lower prestige level. 

(2). The mobility from the doctoral institu- 
tion to the institutuion of employment was also 
oriented toward stronger regionalistic tendencies 
than selective prestige level tendencies. Thus, 
the academic stratification system in doctorate - 
to- employment mobility can be said to be a set 
of regional hierarchies rather than a rigid pres- 

tige hierarchy. It was noted that downward mobil- 

ity was more common, especially at earlier stages 

of postdoctoral careers. Institutions at the lower 

prestige level had a relatively higher rate of in- 

breeding and a stronger regionalistic orientation. 



Table 10. Analysis of Regional Differences in Postdoctoral Job Mobility Patterns 

Component of New England Middle Atlantic Midwest South West 
Mobility Ob Exp Dif Ob Exp Dif Ob Bif Ob Exp Dif Ob Exp Dif 

Intra -re onal 
7.3 
0.9 

33.6 
58.2 

+1.8 
+17.3 

+20.9 
-40.0 

5.6 

33.3 

16.7 

44.4 

3.9 

10.6 

38.3 

47.2 

+1.7 
+22.7 

-21.6 
-2.8 

14.8 
14.8 

33.3 
37.1 

11.9 
22.2 

21.1 

44.8 

+2.9 

-7.4 

+12.2 
-7.7 

0.0 
21.4 

28.6 

50.0 

4.3 
14.3 

20.0 
61.4 

-4.3 
+7.1 

+8.6 
-11.4 

7.7 
23.1 

46.1 

23.1 

9.2 
11.5 

30.8 

48.5 

-1.5 
+11.6 

+15.3 

-25.4 

I Horizontal 9.1 

(II Vertical 18.2 

Inter -re ional 
III Horizontal 54.5 
(IV Vertical 18.2 

Number of moves 11 18 27 14 13 

Table 11. Analysis of Prestige level Differences 
in Postdoctoral Job Mobility Patterns 

Level i Thigh) Lower levels 
Ob Dif Ob Dif 

Component of 
Mobility 

Intra- regional 
Horizontal 7.8 9.0 -1.8 9.4 5.0 +4.4 

(II) Vertical 17.6 12.0 +5.6 28.1 16.5 +11.6 

Inter -re onal 

47.1 33.9 +13.2 12.5 13.8 -1.3 III Horizontal 
(IV Vertical 27.5 45.1 -17.6 50.0 64.7 -14.7 

Number of moves 51 32 

(3). The postdoctoral job mobility patterns 
were characterized by about equally strong tenden- 
cies of regionalism and prestige homogeneity. The 
regionalistic tendencies were relatively stronger 
for institutions at the lower prestige levels and 
the tendencies toward homogeneous prestige were 
more operative for institutions at the higher pres- 
tige levels. Thus, scholars in the institutions 
at the higher levels tended to move to institutions 
of the same prestige level in other regions, while 
those in the institutions at a lower prestige 
level tended to move within that region. 

A fairly strong tendency toward intra- regional 
mobility has been reported in some studies of mo- 
bility of scientific manpower [14]. From an 
economist's viewpoint Brown [4] describes the aca- 
demic market place as a series of submarkets par- 
tially isolated from each other by geography and 
other characteristics. These views are consis- 
tent with the findings of this study. Although 
mobility exerts a significant influence in equal- 
izing the distribution of talent, both quantita- 
tively and qualitatively, there exists a consis- 
tent tendency toward regionalistic stratification 
of those doctoral trained chemists who are employed 
in the academic setting. Implications of these 
regionalistic tendencies in institutional mobility 
in various phases of career development of scholars 
would be the persistence of regional inequalities 
in the quality of higher education. Regional ten- 
dencies would impose restrictions on the develop- 
ment of institutions at the lower spectrum of 
quality and newly emerging universities. Regions 
where higher education is comparatively less 
effective are likely to remain so if migration 
is allowed to be the primary equilibrium force. 

As to the question whether the regionalistic 
tendency might be decreasing, this study did not 
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Table 12. Analysis of Trends in 
Job Mobility Patterns 

Postdoctoral 

Component of 
Mobility 

1955 -61 Period 
Ob Exp Dif 

1961 -67 Period 
Ob Dif 

Intra- regional 
Horizontal 9.5 6.6 +2.9 7.7 7.0 +0.7 

(II) Vertical 27.6 18.9 +8.7 19.2 13.0 +6.2 

Inter -re 'tonal 

III Horizontal 23.8 21.4 +2.4 39.5 32.8 +6.7 
(IV Vertical 39.1 53.1 -14.0 33.6 47.2 -13.6 

Number of moves 29 54 

provide any substantial evidence. Further efforts 
to investigate trends in these patterns over time 
would be relevant. Finally, it should be pointed 
out that the small number of cases has imposed 
certain limitations to the findings in this study. 
It is hoped that the findings of this study will 
stimulate a larger study along these lines. 

REFERENCES 

[ 1] Alker, Haywood R., Jr., "An IBM 709 Program 
for the Gross Analysis of Transaction 
Flows ", Behavioral Science, 7 (1962), 

498 -499. 

[ 2] Bishop, Yvonne M., and Stephen E. Fienberg, 
"Incomplete Two- Dimensional Contingency 
Table ", Biometrics, 25 (1969), 119 -128. 

[ 3] Blumen, Isadore, Marvin Kogan, and Philip J. 

McCarthy, The Industrial Mobility of 
Labor as a Probability Process, Cornell 
Studies of Industrial and Labor Relations, 
Vol. 4, Ithaca, N.Y.: The New York State 
School of Industrial and Labor Relations, 
Cornell University, 1966. 

[ 4] Brown, David G., The Mobile Professors, Wash- 
ington, D.C.: American Council on Educa- 
tion, 1967. 

[ 5] Caplow, Theodore and Reece McGee, The Aca- 
demic Marketplace, New York: Basic Books, 
Inc., 1958. 



[ 6] Carter, Allan M., An Assessment of Quality in 
Graduate Education, Washington, D. C.: 

American Council on Education, 1966. 

[ 7] Ferriss, Abbott L., "A hypothesis on institu- 
tional mobility of teachers in higher 
education ", College and University, 42 
(1966), 13 -28. 

[ 8] Goodman, Leo A., "Statistical methods for the 
mover -stayer model ", Journal of the Amer- 
ican Statistical Association, 56 (1961), 
841 -868. 

[ 9] Goodman, Leo A., "Statistical methods for the 
preliminary analysis of Transaction flows" 
Econometrica, 31 (1963), 197 -208. 

[10] Goodman, Leo A., "A short computer program for 
the analysis of transaction flows ", Behav- 
ioral Science, 9 (1964), 176 -186. 

[11] Goodman, Leo A,., "On the statistical analysis 
of mobility tables ", American Journal of 
Sociology, 70 (1965), 564 -585. 

[12] Goodman, Leo A., "The analysis of cross- classi- 
fied data: independence, quasi- independence, 
and interactions in contingency tables with 
or without missing entries ", Journal of the 
American Statistical Association, 63 (1968), 
1091 -1131. 

320 

[13] Grizzle, James E., C. Frank Starmer, and Gary 

G. Kock, "Analysis of Categorical Data by 
Linear Models ", Biometrics, 25 (1969), 

489 -504. 

[14] Hargens, Lowell L., "Patterns of mobility of 
new Ph.D.'s among American academic insti- 
tutions", Sociology of Education, 42 (1969) 

18 -37. 

[15] Reisman, David, Constraint and Variety in 
American Education, Garden City, New York: 
Doubleday and Company, Inc. 1957. 

[16] Savage, I. Richard and Karl W. Deutsch, "A 

statistical model of the gross analysis of 

transaction flows ", Econometrica, 28 

(1960), 551 -572. 

[17] Stouffer, Samuel A., "Intervening opportuni- 
ties and competing migrants ", Journal of 
Regional Science, 2 (1960), 1 -26. 

[18] Wagner, S.S., "The Maximum- Likelihood Estima- 

tor for Contingency Tables with Zero Diago- 
nal", Journal of American Statistical Asso- 

ciation, 65 (1970), 1363 -1383. 

[19] Zipf, George K, "The /D hypothesis: on 

the intercity movement of persons ", American 

Sociological Review, 11 (1946), 677 -686. 


