A Comment on Dye and McManus’ Use of
| Discriminant Function Analysis

by Bernard Grofman

in a recent articte, Dye and McManue {1976) use dis-

criminant function analysis fo test the capacity of demo-
graphic and regional variables fo predict city governmental
structure: mayor versus manzger government, partisan varsus
nonpartisan efections, and ward versus at-iarge councii con-
stituencies. Dye and McManus cisim that "discriminant func-
tion analysis provides a better estimate of how weii demo-
graphic and regional variables discriminate betwsen cities
#ith different siructural forms, and & better ungerstanding
of which independent variabliss are the best estimators of
each of These structural arrangements (1976:257). | agres
Thet the "tast of the utility of any methodoicaical tool is
its ability to improve upon our understanding of substantive
problems confronting political scientists® (Dye end McManus,
1970:236-266), and | do not wish To debate in the absiract
the relative merits and sultabilitias of techniques such as
contingency tables, regression, discriminant function analye
sis, problt analysis, etc. (See Aidrich and Cnudde, 1975.)
Rather, | wish 1o point out +hat their choices about care-
gorization in using discriminant function analysis requirs
clarification of their conclusions {1976:268, especially
Conclusions 1-3). Moreover, they overstate the predictive
power of their analysis because they fail to compare their
results with those that could be reached by a slmpie ali-or-
none prediction based oh marginai analysis of crosstubuin-
tion tables.

- Dye and McManus use es Their dependent variabies Thres
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dichotomies: mayer versus manager, partisan versus nonpar-
+isan, and ward versus at-large. For thelr dependent vari-
sbles, with one exception, they use guantitative variables,
e.g., size of city, percent nonwnitfe population, age of c¢lity,
etc. The exception is The neminal variable REGION {catego-
rized as Northeast, South, Midwest, and West), which They
dichotomize by grouping togethar Northeast with South and
Midwest with West. Thus, dlfferences among the four regions
not captured by their dichotomization are necessarily over-
looked in their discriminant analysis. They provide no jus-
+ification for this choice of dichotomization and | find no
compel | ing argument for it, or for any other alternative
dichotomization of region, in the liferature on cify poli-
Tics.

The limitation of their dichotomization is apparent In
jcoking at the relationship between form of government and
region, shown in Table la (adapted fram Dye and McManus,
1976:266, Table 4).1 To predict best which regions will
have mayors and which managers, we should oredict mayors for
+he Norfheast ang Midwest and managers for The South and
37 + 51 + 34 + 26
_ ) 216
correct predictions, which may be compared with the 5t per-

West. Doing s0, wa obtain 69 percent

cenf( é%g- correct predictlons we obtain by simply predicting
that alt cities will have mayers, or with fthe 51 percent
%%é correct predictions we obfain by dichotomizing region
as Dye and McMenus do. |f, however, we took for what might
be calted east-wesi differences by grouping +together South,
Midwest and West vs. Northeast, and if we predict managers
ior the former reglons and mayers in The Norfheast, we ob=-
37 + 51 + 21 + 26
216
Thus, dichotomizing region as Dye and McManus do reduces The
power of regional differences to predict city government
structure. This is, | believe, a central problem for their
analysis. (See Tables 1b and icg, adapted from Dye and
McManus, 1976:267-268, Tables 3 and 6.

From Table 1p, we see That the opTimal prediction again
cecurs when we group South, Midwest and Wast on the one hand
versus Northeast on the other—-predicting partisan etectlons
for the latter and nonpartisan elections for +the former.

34 + 53 + 41 + 34
274 ) ¢

2
praedictions, compared with the 63 percent %%i- correct pre-

+ain 62.5 percent correct predictions.

foing so results in 72 percent orrect

dictions obfainable merely by predicting all citles fo have
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TABLE s

FORM OF GOVERNMENT BY REGION®

Northeast  South  MidwesT  west Total

Mayor 37 27 24 12 110

Manager 8- 51 21 26 106
TABLE ik

TYPE OF ELECTION BY REGIQNB

Northeast  South  Midwest  West  Totaf,
Partisan 34 2B 19 4 82
Nonpartisan 14 53 41 34 142
TABLE tc
Northeast  Seuth - Midwest  West  Total
Ward 21 67 24 28 140
At-Large 17 9 19 9 54

85ource: adapted from data in Dye and Mcianus (1976:266-268,
Tables 4, 5, and 6}.

nonpartisan efections, and with The 8G percent %5%) correct
predictions obtainable by dichotomizing region a la Dye and
McManus,

From Table 1¢ i+ is sasy fo ses that although signifi-
cant difterences in predifecTieon for ward vs at-lgrge eled-~
Tions exist across region, region |s useless for improving
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predictions of ward versus at-large elections, since the
optimal prediction wili predict cities in zll four reglons
Yo have ward electicons--achieving a predictive accuracy of
72 gercenf(’%g%) . Predicting the Northeast and South to
have ward elections and The Midwest and West to have at-
iarge elections actually leads To a predictive accuracy of
below 50 percent -T%%-: 40,2% .

i do. not claim that predicTive power is the sole desid-
eratum for judging an analysis {compare the views of Fried-
man, 1953, versus those of Koopmans, 1957), but merely assery
that, in this case, in The absence of & theoretically based
prediction as fo exactly how region should affect form of
city government, | see no rezson not To make use of which-
gver breakdown of region maximizes predictive power.

For purposes of comparison, | have reproduced as Table
2z the contingency fTabies in Dye and McManus {(1976:204,
Tebie 3) that purport to give the predictive relationships
betwesn regions (Northeast and South vs. Midwest and West)
ard the three independent variables. -In Table 2b | show The
best predictions, tased on the data in my Table 1 {derived
in Turn from the raw data in Dye and McManus, 19756, Tables
4~5), The figures on predictive accuracy of region as a
lone predictor variable given by Dye and McManus (1976,
Tavle 3), reproduced in Table Za, misstate The case,. Merely
predicting al! cities in all regicns to be mayoral, nonpar—
tisan, and ward would be more sccurate than their predic-
ticns,

To provide base points, | show the predictive accuracy
of such ali-or-none predictions as Tabie 2c, -  These base
point data are quite imporfant. Dye and‘McManus, throughout
their analysis, appear oblivious to The importance of un-
equal marginals. 1o evaluate the powar of @ discriminant
function anslysis, we must compare it, at minimum, with The
accuracy of the sinplest of all sredictigns--an ati-or-none
gyed%cfion.é Comparing Tables 2b and 2¢, note that the ap-
parent high pradictive power {(e.g., ward versus af-largel
iz quite illusory, since it offers no substantial improve-
ment {indesd, no improvement at ail) over the accuracy of an
all-or-none prediction, which simply predicTs ail cases to
be of the most common sorf. Thus, in eniy two of the three
cases Dve and McManus consider does knowledge of regicn im-
nrove The power to predict form of government-~a point which
they complietely ovarlook, ' ’

Dye and McManus' clalm That a discriminant function an-

alysis involving ftwelve variables {popuiation characteris-

", tics, socloeconomic composition, ethnicity and age and region
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