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ABSTRACT

A 10-year study of salary differential by sex was
undertaken at the University of North Dakouta using a multiple
regression methodology, with rank, discipline, degree, years in
department, years in current rank, and sex as predictors. The sex
variable evidenced lower sclaries for women when controlling for the
other variables throughout the study period for both proposed and
actual salaries (from $341 in 1978-1979, proposed salary, to $1675
for 1981-1982, actual salary, to $504 for 1986-1987). This apparent
drop in discrimination by sex in salary at each rank was accompanied
by increasing differences in pay. The change is in the direction of
market adjustments {(i.e., payina lower salaries to those in
disciplines with higher proportiens of women). The actual amount of
inequity by sex often exceeded the projected inequity by sex; also,
the inequity by sex appeared to peak in the 2arly 1980s (in terms of
the regrersion coefficient for sex) and has appeared to drop to only
about $147 higher than projected for 1977-1978. Variables included in
the regression analysis are identified. Data are provided on mean
salaries by sex and rank for projected and actual salaries,
1977~-1987. (Author/SW)
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A ten year study of salary differential by sex was completed,
using a multiple regression methodology,
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In a study of 1977-78 Taculty saluries al. the University of
North Dakota (UND), using a regression approach, Marlin and
Williaws (1978) found fnat. women were underpaid $361 (in Lerms of
Lhe regression coefficient.), on the average, taking into aceount
& larite mumber of variables. In that 1he ensuing years were
supposed to be a time for ercaing away sex discrimination, it was
quile surprising thet Anderson {1988) =houwed that the discrepancy
in 1985-86 actusal calaries may have become as ilarge as $4619 at
Lhe same institution.

subsequently, all UND faculty salary data for all years from
1977-78 to 1986-87 have been secured; these data are from public
access files and thus contain no contident.al information. The
actual Jdata are for nine complete years whercin the pPrevious

salary is given and the proposed salary for tho following year ig

Clisted. Sipee it would be tiighly unusual for obvious, direot

diserimination to take place without. detecticn, tie oscibilaty
of a secondary impact of discriminatl ion 1S examinzg. if, for a
fiven yeuar, sex differences increase from proposed Yo actual
salaries. 14 1s important Lo document this process. Toe
advanbarte of o long Lerm data setb (actual salaries from 1977-78
Lo 1985- 86 and proposed salaries from 1878-79 to 1Y86-87) is that.
changes 1o the composition of the faculty can be wonitored as
weell.  One: possibility is thal arrivals and depsriures {rom Lhe
foculbty may haver devastating effecls on sex diseriminat.i on
measures. Obher possibilities could be examined as werl ] Thie

particulars of either the daba set. and/or the variables ucoed

)
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could have a major 1mpacl on outcomes. One: cannot. count. oul s

priori another period of sex inequity in salsry structure, though
such nequity would of necessity be more subtle.  First. however,

the partLiculars of the data should be addressed.

Obstacles to Salary Discrimination Research

ObLaining the data sels for analysis was a major obstacle in
this study. Originally, Aoderson’s (1986) data was to be
reanalyzed. SL> was agrecable to this, and the UND Vice
President for Academic Affairs provided strong encouragement..
However, because the Anderson data set was generated under the
auspices of Lhe university’s Office of Institutional Researct,
the opinion of the university legal counsel was that her data
should not be made available to outside researchers (despite the
first author’s being at that institution and having served on
Mnderson’s doctoral committee!}. Thus, the investigation was
possible only through the use of public documents; all UND salary
data (since at least 1926) are available at the university
Ihbrary. These data were secured for the academic years 1978-87
(the years following the studies by Martin and Williams. 1978,
1973). The quality of Lhese salary data was shocking to these
regsearchers.  For siome years several pages were missing, though
these omlssions were to some degree rectiflable.  More important
were obvious mistakes- mistakes that becawme apparent. only as the

datyn sel was conslrucled In several cases (perhaps 2-5%)




subsequent. salary data sugpested that earlier salary datn were

incorrect Far examnle o nercon'’c salary

Fvi st ravrr waa
S35 LA s wra-Rsa g H O ¥ SO R A S {91
Proposed Balary Lact Year Dalorey Incroease:
197G 7 22000 21000 1000
1978 50 115006 22000 1600
18880 81 24000 23000 1000

This kind of "wishake” occurred when someone was on leave, Lho
Tast year’s galary for 1979-80 was actually a hy: othel ical
salary, but was entered into salary history. The "mistake” chown
here was a logical one; less logical or actual errors {perhapu
due Lo the faculty mewber’s negotiat™ @ a higher salarv}y also
veeurred, but, became known only in the next year’s budget,. Thus,
Lhe proposed salary figures include persons who neg - tiated higher
salaries than  ere budgeted, and also include those who resigned
and didn’ b aclually receive a salery. New faculty members
usually don’L show up at all in the proposed salary figures {or
thetr Tirsl year. In that sense, actual salary data is known
(1nsofar as the public documents are concerned) o ly & year

Tatoer.

Choice of Variables
The: choiee of variables in salary equity studies i
partrcular iy tmportant; some variables such as scademic rank have
breen viewed as biased themselves (Scobt, 1977).  She preforred o
cmaller set of variables that, from a practical point of v LW,
Lend Lo show more discrimination. The choicae of variablos o

somewhat (1 nob wholly ) political  and the choioe of wariable:,

4
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surely 3r wample, wunhiiigd a
different selection of variables {(including Scoli’s) Anderson
(1986) found coefficients for sex favoring males frow $1883 to
34619 for the 1985-86 actusl salaries.

The original point of view for the pr-.sent. study was Lo
incorporale variables similar to thoa.e vsed in Martin and
Williams (1978), but deleting var:sbles that had "suspect”
outcomes. By “suspect” outccme is meant that the direction of
Lhe outcowe for that varial:i= is counter—intuitive; for exawmple,
that study found that ser+rgZ , committees had a negative
partial effect on salar 5. Though different interpretations are
possible, these sorts of variables may also incorporate sex
inequity difrerences--in fact, women did have a highe~ tendency
Lo serve on committees (Williams, 1978)--and including these
variables helped cover over sex differences. Hence, committee
membership was not included in the preseni analysis. Also,

(Martin & Williams, 1972}, an outcome that was counter-intuitive

as well as counter-productive from a university’s point of view.

Publication information and teacher rating information are no
Jonger nvailable due Lo privacy considerations, and teacher

rating Information is no longer uniform as well.  The variables
frnlly seleeted are found in Table 1

|
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TABLE 1

Variables Included in the Regression Anaslvaio
Heparding Equity Ad justments to Salarics st
Lhe University of Norih Dakota

Depree Held
Doctorate
Bachelors/Professional
{Masters, zere coded;

Years in Department

Do
Hale = 1
Female - 0
Rank
Professor

Associate Professor
Assistant Professor
(Instructor, zero coded)

Years in Current Rank
Years in rank Professor
Years in rank Associate FProfessor
Years in rank Assistant Profesoor
Years in rank Instructor

Discipline
(HEGIS Taxonomy)
Biology
Business
Communication
Conputer Science
Education
Engineering
Fine Arts
Health Professions
Languages and Humanibies
l.ibrary Science
Mathematics
Physical Sciences and Avinl o
FPsychology
Political Sciencs:
Home Economics
Law
(Social Sciences, wero coded)d

ERIC ’
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1977-78%
1978-79
1975-80
1980-81
1981--82
1982-83
1983- 84
1984-85
1985- 86
1986 -87

For the years 1978-79 through 1986 87 hoth proposed and

aclual poovious salaries were used as riteria, using® year

anpropricte data.
1s correct for actual

rank lower {for proposed salary but

Table 2 gives results for the regression coefficient,

In the case of promotion the rank would be one
salary.

F value,

ardd biserial correlation for sex (with salary) along with R and

the proportion of women for each year,

actual budgetd.

TABLE 2

Regressicn Coefficients, F Values, Biserial
Correlations, R and Proportion of Women with
Proposed and Actual Salaries

Proposed Actual
Point Point
Reg. Bisl. Prop. Reg Bisl.

o Coeff. F __Corr. R _Women __ Coefsy. _F corr. R
361.03 1.57 .268 .913 .145% 537.55 2.71 .267 .870
341. 07 .80 275 .849 .163 731.11 4.80 .286 .886
629.32 2.62 .338 .8h4 .185 530.45 2.09 .313 .894
572.27 1.56 273 .840 .17% 1250.23 6.27 .276 .842

1351.85 6,28 .317 .838 .183 1674.58 10.3% .329 .850
1542.32 7.96 .341 .848 .188 1007.74 3.81 .334 .861
12893.57 5H.H6 .340 .836 .185% 1362.68 5.36 .320 .834
1110.44 4.19 .328 .841 .188 739.51 1.42 .286 .865
648.79 2.23 .368 .861 .195 747.11 1.60 .375% .862
Hh04 12 .74 .392 .861 .211

“Taken frow Martin and Williaws {(1978)

Tabrle 2 yields some interesting cutcomes.
of insguibly
alao,

7

{in Lerws of Lhe refression coefficient. for sex), and hag

appe red oo drop Lo only about $140 highoer than projected

5

in bnth the proposed and

Prop.

__Women

.158
. 156
. 189
. 159
. 179
. 185
. 174
. 190
. 200

The actual amount,
by sex often exceeded the projected inequity by sex;

the inequity by sex appeared Lo pesk iu the ecarly 19807s

for
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have sharply increased

differences by rank as shown in Table 3.

23

ench rank by sex are shown in Table 4.

Mean Salaries by Sex and Ran:

vy wys s vt
Lrlkas pFAI I

It 1=

1iseful o address salary

TABLE 3

YIS | RO T |
Listrial coi IS Kl

indicating that real differences

TOR b, gGOne up

In mean

salacios

The number of persons

for Project.ed

and Actual Salaries,
Proposed

e Inst AsstP AscP Prof Total Inst
1977-78%

F 14606 17283 21389 16954 12883

M 16524 18151 22164 13040 13085
1978 79

F 13385 15292 18002 2319% 17008 13330

M 14200 16370 19259 23335 20045 14158
1879 -80

F 12813 15881 19422 24306 17286 13124

M 15027 17207 20594 24951 21461 14400
1980-81

F 14648 16847 20148 25957 19420 16158

M 15809 18512 21921 26868 23001 16683
1981--82

F 18112 20790 24318 29064 22757 16686

M 21860 22438 26243 31896 27581 21864
1982-83

F 17997 205835 24901 27901 22996 17997

M 21889 23243 27140 33153 28556 22172
1983--84

F 19272 20098 25229 29325 23335 19194

M 21050 24180 27142 33000 28814 20294
1984-85

Fo18393 21051 249%2 27945 23275 17658

M 21013 2324% 26850 32568 28550 22943
18985- 86

Foo21556 22887 28083 31934 25997 22603

M 23814 28848 29960 36743 32410 24389
18986 87

Foo21922 2414 28084 24132 26819

Mo 25207 27830 31134 38046 33788
Trken from Mart in and Williams (1978)

8

1977-1987
Actual
AsstP  AscP
15001 17143
5518 18263
15180 18040
16189 19275
16102 18662
16964 20403
18560 22014
20565 23316
20271 24084
22727 26058
20398 24923
23358 26710
20598 24490
23050 26650
24255 24663
231185 26341
23127 26891
267715 29877

21866
22277

22786
23567

24393
25510

26219
28646

28141
31608

28922
32813

27727
32451

27540
32806

32116
36400

21199
25041

22740
27684

23349
28641

23411
28660

23045
28859

26163
2541




o _inst ot
1977 -7864

I 1

M fid
1978--79

¥ 16 18

M 8 54
1979 -80

13 13 27

M 6 59
1980 81

F 8 21

M 5 61
1981-82

F 3 29

M i1 57
1982-83

F ) 27

M 9 55
1983- 84

F 3 26

M 9 62
1984-85

¥ 10 23

M 7 H8
1985H-86

F 11 74

M 4 H4a
1986--87

F 8 27

M 3 48
+Taken

While
T ormat, ) on
docuienls ),
Lhe

carlier

Yercotelnd

Numbs-r

Pronogsed

of

Asel o Pror
20 6
107 98
24 7
125 110
22 7
125 114
25 1
125 115
24 9
124 121
30 #
113 125
30 i0
122 134
29 11
114 138
30 10
111 140
36 9]
108 140

from Mart i and Williams

ihere are

(t.h
1t

Vi

al. 1y,
SeCemE:
ra

avar lable year.

SOme

TART K

Persons

 Total

69
304

oy
OO

30¢€

70
313

71
310

74

327

73
317

ih
309

80
299

{19748)

clear that
in Lthe study,

Usstiy? projected doaba

at

difficulties dae

information gone

if

Lhey are far more

?H

4

Fneh Rank by Sox
© Actual

Tnst AuaLP  Asel
9 15 24
2 57 126
% 29 21
! 47 124
3 22 25
3 45 125
] 22 22
) 43 117
L 21 29
8 LY ill
f 24 30
9 52 115
/ 17 28
H 46 111
il 8 2%
3 40 108
6 19 345
3 39 101

1.¢

WOIUfFTY wWer e

S50

Voo TRYY

"undderranked”

) I;“L‘f)f
3
114

8
115

i1
115

Y
121

10
133

11
138

10
139

136

probuable miaoing

from Lhe public

for Lhe

78,

6 of

T{,)i,h ]
h6
299
54
293
67
288
54

286

63
290

70
309

63
300
68
290
69
277

for

moat

40




women o1 THA are rrobea,nre . s compared by Q8 G F 269 g or

643N Wor 1436-87. 9 of 80 women or 11.74% o-¢ professors, as
Corparded bo 140 of 2848 men o1 46.82%.  For those who mi¢Thi. have
hoped Lhat these sores of differences woild digsipate during a
period ol supposed redressing of inequily, thess ouvtoeomes conlirm
Lhe dashiag of those hopes.  Further, salary diffecrences by sex
within ranks favored wen by approxisalely $800 at each rank for
rrogected 1877-78, compared ‘o 19836-87 prujecied data where
differences are in the range of $3000 $£4000 at cach rank, while
salarics increased by only about $10000 for women and $13700 for
wen daring Lhe inberim. This Tatter finding s parbicularly
anomalous, considering Lhe chianges in the coefiicient for sex
(gender) <hown in Table 2; it cen be recalled that discriminat.ion
costs to women sppeared Lo have reduced almost back Lo 1977--78
feveela, after going much higher ir | he curly 1U80°s.

Yol a different interpretation =ould be obtained from
viewirg? the Lwo- way ANOVA cutcomes, sufdgesting i1, would be
worthwhile Lo inspect changes in olher variables in fhe
refiression analysis.  Rather Lhan attempt to give the entirety of
Lhe sevs of repgression asualyses shown i Table 2, Lhree analyses
mvestigated are discussed.  Table 5 records these analyses:  the
proposed salaries for 1978-79 and 1986-87 and the actua! salaries
from 1981 82, These yenrs were chosen because they chow the
winimum of {oct, for sex {propoged, 1978 ~F9), maximum coffeclt for

e (e baaad, T8l 82) and most recent out.come {(proposed,

.
S
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Hepressron Analyses for

{Proposed 1978 279,

Decree Held
Doctorate
Bachelors/Prof .

Years in Depl..

Sex (Male-1, Female-O)
Rank
Professor
Assouciale Profoessor
Assistant. Profensor

Years in Curront Rank
Professor
Associzale Professor
Assistanl. Professor
Instructor
Discipline {(HEGIS)
Riology
Business
Commwunicalions
Computer Geilence
Educat.ion
Enginecering
Fine Arts
Health Prof.
lLang. and Ham,
Library Science
Mathemat.ics
Phy. 5c¢i1. arsdl Avin

Psychology
Political
Home: Econowi e
Liaw

Seiene

Tabbe b

RETEN]

Yiovbal e

1978

Regr.

coefl,

341.

9999.
5642,
2188.

197.
.98
266.
157.

159

-869.
1603.
533.
2410.
533.
392.
1220.
1794

.08
.13

3.91

07

24
34
97

58

46
50

94
15
33
42
H1
07
63
86

Proposoed
74

761.19

1350,
.85

47 .
760,
261.
866,
837205,

392

13 olearly complex;

55
98
22
69
17

57

complexi by,

rl

TARL K

Three Selecled
Actual 1981-82Z and Propo
Actual
i.81- 62
Reyr.

ko Ceeff. ¥
6.18 1126.71 5.958
2.11 1680.21 1.51
8.17 -106. 51 5.93
.80 1674.50 10. 35
134.02 8147 .24 24 44
50.87 2883.28 3.27
7.62 241. 56 .02
17.17 374.05 32.63
7.93 332.66 19.53
12.73 277.91 .70
.88 -949.04 2.32
1.42 38.13 .00
8.41 40589.71 21.31
.20 -633.56 .16
3.77 3643. 84 5.20
1.12 24069.74 3.06
. 40 4773.05 21.36
3.82 1162. 12 1.41
3.2A 3401. 56 5.37
711 871.01 .4
1.80 3441 .30 2.01
.28 1360. 66 1.36
.01 3011.09 11.84
1.04 735.67 .45
.09 2007.16 3.37
L6 2078.12 1.59
97.43 16325.76  150.00

simplisthc

Some anterprebatlons,

11

Yenrss
sed

1986-87)

Proposed

R

. Coeff. _
502,
3001 .
-111.
504 .
15884

9725.
6045.

433

313.
192.
874.

-392

56312.

10927.

1107

5810.

~-437

1417.
-48.01
5352.
104.
4032.
533.
2486
176.

H

15209

howoewvsep

1986

M7,

04
e

27

12

11
70
03

.98
60
64
97

. h9
41

30
.34
45
- 1“:
81

24
04
67
17
40
89
.78

&7

4.
1

5.

o

72

.16

60

.74

64.
26.
10.

39.
15.

38.

1

45.

1.

3.

21.

2.

153

, ran be

54
68
28

67
54
. 5H4
.51

.12
. 86

99
.85
09
.20
10
.0
37
.01
87
.18
74
.01
.88

int.erpretat ions would

¢




o The dmraortance o
beosmes q vte olear. Fecenl. major galners are computer sclence
(upe sjmost 7300, compared bo social sciences, sinee 1981- 827,
business (with larfde comparative increases for Lhe lact Lwo
reported vears)y, engfineering (up more than $4000 from 1978-79 1.0
1931 82, snd an additional $2000 for 1986-87), library science
(up $1600 for 1981-82, and an additional $1900 for 1986-87) ard
political scicnce (up $1750 for 1981-82 and an additional $500
for 198686-87). Whal. 1s not. appa.ent. in the data is Lhat these
disciplines have higher proportions of males than do those whouse
cliwbs (vis a vis the social sciences which have a higher
proporibion of femalea) are not as marked. In the year 1985 86 in
purticular, an internal study allowed large individual deviations
in salary based on "markel” consideralions. Those markel
consideratbions were achieved by comparing salaries in various
caberdories to a regionnl averase. Depariments were compared 1o
the mean of similar depariments within that - sgional study with
Lirte 1ntent. of ralsing _alaries to nesr the regional averages.
This study, though of considerable importance in determining

Salaries, was nol generally disseminated, within a college,

results for affected departments might. be known, bul. the overall
Lexture for Lhe university was not krown. One ecase in poinl was
the "statistics” departwent..  Since Lhe University of North
Dakola has the only such grouping in the region, this department
was exachtly all Lhe norm and thus needed no ad justment.. Thie2
fail bibrty of the other data can only be conjectured- ithe dala
12 1
Q
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wi:re never made avairlable for analysis.  Nevertheless, on Lhe
batis of Lhese data, one departwent. 1o patticnlar was the
recipient of a windfall--political sceicnee (in Lhe eodlege of
bus, raess ), Thie departwent’s salary changes from 1984-85H to
1985 86 included one individual going from $25975 Lo $37000 (a
$1102H or 42.44% increase), while another went from $26450 vo
$37200 (a 310750 or 40.64% increase). The remaining five facully
recerved 1nereases of $2120 to $6390 (8.37% to 20.52%); the mean
mmeresse within Lhe university overall was 11.4%. These changes
were s magor source of internal departmental disagreement that.
eventually saw one faculty member moving to another departmeat in
the university, and newspaper articles on tnesce increases in both
the jocal and student newspapers. Last in all of this is that
these so-called "market ad justments” helped validate even larger
differences 1n pay between men and women, though additional
losers woere both wen and wonmen in the disciplines that had larger
proportions of women than the university average. Roads to the
redressing of inequity hed been circumvented in two ways—-the
wmarkoel, al jjustments Tfavored male dominated departments, and those
faculty in departmenls receiving less favorable treatment, could
blame their treatment at. least partially on their higher
prroporbion of womern.

Redeessing ineguity due Lo any cause (including gender based
g e by ) would seer nol Lo be part. of the imwediate future at
Lhe Unitversity of North Dakota. Preliminary budgets for the

THEY 08 biennium nclude pay increases tobaling 2% for Lhe entirve

13
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perrLod,. wiin Lhal rarse Lo come 1n 198H #5. fven thils modest
incresse might, sLill be eliminated; even worse., ocubbacks in
Farully and/or solaries are possits - due Lo Lthe finoncial woes of
the stabe, which i1s largely dependent on two industiries.
ariculture and Tossil fuels, boln suffering in the present

{finaticial arena.

Cowments on Choosing Variables Investigatirg
Gender Bias 1n Salary

Scobl (1977) suggested using a small nurber of variables,
nol. inecluding rank, in addressing possible sex bias.,  Her choice
of not including rank was based upon rank’s being a
"contaminaled” variable. that 1s, rank itself is accorded in a
gender non neubrel way.  The present study has used rank as a
variable; perhaps fo some degree, even Lo a large defree, Scott
1o correct in her assertion that rank 1s gender inequitable
surcly Lhe data on rank by sex in Table 4 would be more
supnortive than coabradiclbtive of ner view. However, rank does
have crodence within a universlbty setbbting, and its exciusion from
consideration might render studies less accoptable in berms of
redressing ineguily.

The process of choosingg variables 1s a political acl;
oulcomes will be it least partially determined by the inclusion
or exclusion of fiven variables.  Generally speaking, the

snclusion ol more variables will tend ) reduce the 1mpact of s

tivers variable (sach as sex). Though not shown here, oach
{
1o 14
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analysis shown 1n Table 2 was duplicated for each rank using a
second degree Lerm inecorporaling a quadralic regression {or yvears
i rank. Tnitially i1t was felt, that a quadratic trend might
possibly be ocourring at the associate professor level and lower,
Lhe thainking being that, thuse who failed to be promoted to the
next, rank might experience negative effects in regard to their
salaries.  While some second degree trends did exist fo- the
iats, almost without exception there were corresponding drops 1in
Lthe sizes of the coefficients for sex; one interpretation of this
outcome is tLhat for the lower ranks, women stay in a rank longer
than wen (this could be enother result of possible
discrimination), whereas at the professor rank men are in rank
lTonger thar women (obviously, 1f they pet there sooner, they’1]
bee there longer)}. Addressing inequity, whether due to gemnder

tol ceed reasons or to some obher cause, is a sublble process;

d ffereri persons (whether researchers or not) will not. often
aritee on the meaulny? of ineguilty or discrimination. The limits
of regression as a technicue for determining inequity should be
apparent.. 1f the researcher/activist is diligent in the choice
o:f variables, he/she will be able to better show “what is.”
However, ropression Lells vs nothing about “"what should be.”  Too
often, we migintberpr. t "what 1s” for “what should be.” The
formwer (whal. ig} can be, Lo some depgree, determined, aepending on
the mmgenuity of bthe researcher in choosimgd variables. Thie:

Vit ber (whatl, should be) 1s frought with persconal mesnings likely

bos bz vty for differendt individuals although consensus may

15
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comet ages he nehyeved, ot least for sulytroupes of peoide. Tiv:s,

proceess wonld seem Lo opal, those who have apaincsl those who have
not o unlortunat ely, those who have do not of ben want Lo (e g
virry many of Lheir prorvogdal ivees

Mo,
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