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Abstract -

In avalgatlﬂn research studles, 1t cften ocecurs that saveral ‘pProgram - .

participants (exge 1mentals) drop ocut of the grﬂgram prior to c§m§1etlaﬁ.

ticigang group will most 11k31§'55£ be :egreéentativeraf either thé cam?letezs
‘or noncompleters considered separately.

This paper presents a maximum likelihood p:acedure for partitioning
a contrel group in such a situation into separate camparlsan subg:cups for
assessing program impacts on completers and noncompleters. The approach was

used in evaluating the Mountain Plains Career Education Program.



1. §g§§é of the Problem

The problem of the n@néquivalént control group is probably one
of the most urgent but yet one of the most t:auhlesame dilemmas facing

evaluatars of social programs taday- Even in the case that participants are

randomly assigned to the treatment and control conditions, differential rates

of (and causes of) attrition will often result in the emergence of some im-
portant differences between the treated and untreated.
Fax example, the evaluation design for the Mountain Plalns Career

Eauéa;ian Program called for eligible participant families to be randomly

_assigned to the program or a control group. As it turned out, aggroximately

30% of the program participants Eaileé to camglete the program for a variety
of reasons. &s might be expected, the noncompleters differed substantially
from completers in many important respects. As a result, while the control
families were a good méﬁsh to the participants Priér to program entry, they
could not reasonably be viewed as being representative of thé 70% of the
participants who completed the program. 7

It is well known (Campbell and Staﬁiéi; 1966) that if a contro

e

%r@up differs from an experimental group on any of the relevant factors
affecting the outcome measures of performance, the ébéarveé differences be-
tween the groups on these outcome measures (or lack of observed différéﬂééég‘z
for that matter) may in fact be artifacts of the pre-existing differences
rather tham representirng ﬁhe effect of the program. Thé problem of inter--
pretation presented by this confounded setting guickly betomesrdévastating
when we realize that there i2 often no way to be sure that a glven method
of dealing with theé szituation has accampl;shed the 1ntenaed result. Lord

(1967) has asserted:

» e & DO 1@gicaligr statistical procedure can be counted upon to
make proper allowances for uncontrolled pre-existing differancea
between groups. . -

F =

. Ngnetheless, reality constraints f@rcé evaluatars t@ exprleitly éeal w1th

thase recurring problems. Evaluators’ must.make,eert assumptions, choose
one or more approaches and exclude others.  Moreover, they aften ‘must do;so

within more or less rigié‘time Eanstraintsg .

In the aasé‘df thé Mountain Plains program, follow-up data was

.¢btained not only for program campleters and the control families, but also

for the §aztlc;gant families who exited from the'pragram,gricﬁ to completion.

This~allowed us, the evaluators, to identify some major differences between
R T
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the completers and noncompleters and to attempt to partition the control éraup
into two comparison subgroups for assessing the effect of the program on com=
= pleters and noncompleters separately. -
Thls paper addresses the particular instance of the ngnequlva1ént
control group problem which we confronted in evalgatlna the Mountain Plains
Career Education Program. We discuss the approach which we used and the
:fatianale!behina-it{%v , 7 B 7 S ,

In the next section wé provide some descriptive and historical
;nfa:matLOn on the Mountain Plains pxggram The Extent af the problem posed
by the substantial noncompletion rate is discussed in section 3. Section 4
describes our jeneral approach to partitioning the control group and in
section 5 we give our raticnale for chiosing the maximun likeliheod logit
method over the classical discriminant analysis approach tq'thé Pfdblémi'

The results are summarized in section 6. We Eaﬁcludé with some suggestions
and implications for future research on the nonequivalent control group
situation. : . 7

(Readers interested in the results nf the evaluation of the

Mountain Plains program are referred to Bale and Molitor, l??ﬁi)

2. The Mountain Plains Program

In July, 1974 bbt Assaeiates, Inc. was awarded EFBD—mcnth contract

-a longltua;nal fcllaw—up study of participants and a :ontral g:aup in the
Mountain Plains Career Education and Employment Program. The Mountain Plains
Pfﬂé:am is é residential, family-centered Earéerreduéatiéﬁ, amgl@yﬁeﬁt and
training program oriented to the needs of multi-problem digaavaﬁtaged faﬂilfif

: Eaught in the cyéle of Péverﬁy. It affers an 1nteg;atea p:agram of services
to the entire family based on its fundamental assumption that in order to

~break-the cycle of poverty it is necessary to address problems and needs
slmultaﬁecusly at the famlly level. - The Program generally takes from & to
12 months to complete degendlng upan the pa;tléglar type(%) of courses in

a5

iWhlGh the fam;ly enrolls. %.‘Uwguﬁ

Services Div1s;an of the Mountain Plains Educatlén and . Economlc Develapment

Program, Inc., called for randomized assignment to the participant and control

ERIC -
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groups. Although it is believed that the randomized nature of the experiment
was not strictly adhered to, the cantr@lwfamilies were in fact found to be
very similar to the participant families in most respects (Bale and Park, 1975).
 Control fam;lles howéver were earning somewhat less money and consisted of
>agprax1mately 10% more female headsd families and urmarried parentsel
, Since its ggncéptlon in February of 1972, the Mountain Plains 7
program has served aﬁér 1200 disadvantaged Eamiliés from the rural areas of - - -
Idaho, Montana, NebraSKa, North Dakﬁta, South Dakﬂta, and Wy@ming, spa:sely
populated region that encompasses ﬁearly one-fifth of the ceﬁtlnanﬁql United
‘States.” Eighty percent of the familiés served by the program are wh;tg'and— —
the:maj@rity of the nonwhite families are Indian. The 1200 families
served represents over 4500 individuals. '
The P@pulatzﬂn for this paper consists of all 160 control families
together with the 914 participant families who had exited the program by
 February, 1976, tHe cutoff date for Purpagéé of the evaluation.

3. The Problem P sed by the Noncompleters

Of the 914 participant families who had exited the program as of
the cutoff date, 287 or 31% left prior to completion. A preliminary dis--
criminant analygis on 23 salient characteristies indicated that those families
Vfalllng tg complete the program a;ffé:ed signlf;eantly (at the <05 level)
from the cempletﬁrs w1th respect to (X1} Educatian, {X3) Housing Status,
(X3) Number of Children, (X;) Race, and {X5) Income. Table 1 presents the
standardlzed caeffiéients agsaclated with these var;ahles t@gether with the
averaga scores for the camgleters anﬁ nnncompletérs.
The ccmpletlan rate was much higher for wh;tes than n@nwh;teg. Thal
drop out rate was ESPEELally high for the 130 Indlan families, ED% of them
falllng to complete the program E@mpafad to a nancampletlon rate of anly
27% for the white families. Ncncamgleters also tended to be famllles living
with others prior to enterlnq the pragram as égpgsed to IEﬂtlﬂg or anlng . L
Athe;r own hau31ng- The :ompléters were ganeraliy more édueated and had
slightly more children that the nonccﬁglete:s. : : 1 1if:
- ‘ ~These results mlght 1ead one to speaulate on p@ssxhle reaéans f@r ' '
_resigning from the pregram. F;rst, it is pcsslble that ﬁhe pfagram was

geared more to the higher eéufated families wha had more.- Emplﬂgdble Ekllls L

s
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giggg§a§iség of the 754'2@@11;,3;:an& 2377§§§§qm9;étg§ 

‘Families on Statistically Significant Discriminators

and the Associated Standardized Beta Weights

) o : o e Ayér§gglvalue

Discriminators = : BETA ~ Completers Noncompleters

(3i)jYéa:s of Education S50 10.9 - - 1l0.1
" .~(Head of Household) .

1%,) Housing Statusj . .35 h;ﬂﬂ 843 68%°
(X3) Number of Children .30 1.8 - 1.6
(X,) Race”(Head of Household) .27 gssd o 678C

(Xs) Gross Family Employment Income .20 = $3600°

a Housing status was coded as (1) own or rent and (D) live with others

-b Race was coded as (1) Whité and (0) Other

€ This is the percentage of owners. and renters

d

This is the percentage of White families .. ..




at the time of program entry. Also, the presentation may not have communié 

cated well with the Indian population. Regardless of the reasons for not

famaining in the pr@gram'it is féasanably clear that the éémgléﬁérs as a

tant criteria used to evaluate the program (Qest program empl@yment income,
occupational status, self concept, etc.)

If the control families were representative of the group of all
participants, they would éefiﬁitely not be representative of the two vérg:
different classes of participants, the completers and the noncompleters.
vMﬁ:egve:, in assessing'the impact of the program aﬁithe EéﬁplétEfSA(thﬁsé;»»ww

- compared with anly that subgréug of control famil;es who ‘would- have campleteé

the program had they antered; But pf,cau:se no control family had entgred
the program so that it was impossible to distinguish with certainty the
potential completer from the potential néncamgletéf families.

Bale and P@;Er(197§) questiaﬁedwwhathér the c@ﬁtrol group was
comparable to the participants. On thé.ﬁasis of cémgarisaﬂs across 58
éhara;téristigs‘tﬁey concluded that the controls were comparable to the total
participant group but not to either éhe'Cémgiétars,of noncompleters considered
geparately. This left us with the P?ébiém of finding two céﬁtrol éraupsae
one comparable to pragram completers in terms of Qra«pragram éharacteristlcsp

the other comparable to the resxgnees.

4. The General Aggrgggh

o zi‘ We decldéd to partition the cantrai families into: twa subgroups,
the ;omPleter—ﬂﬂntﬁéls and the resignee=:antﬁals. S;nce these subg:auPE
would be used in separate Eampar;sang theré was, no neeé tn restriét the sub-

gréugs to be dlSjOlﬂt or nnnoverlapglng_ (in this “ésgect the present aggli—

It is the Prabab;llty of camplet;ng the~§rﬂgramvthatrﬂeqwaza, B

interested in estimating for éaeﬁ'ﬁf'tha'gantfal familiés. We could then

choose two cutoff prebabilitiés.' The control fam;lxég whcse estlmated

pr@bab;l;ty of :@mpletlng the pragram was greater than the lawer autcff wauld

;;7he the cgmplate:scantrals. Th@se famll;es below the" upper cutoff would

' Eémgrlse thE rESlgnEEﬁEEntrols. Thasgﬁgetweenhthe;twa"Eutgffgprébabll;tles'




would be included in both comparison subgroups.

these 5 variables have the same completion probabilities. In other.

The agpraach we decided upﬂn was as follows:

l. - Estimate the pxcbah;l;ty of ecmglet;ng the program for a family
with given values on the discriminators X= (xlerg; xa,rﬁg, XS)-

Farmally, estimate the Prababillty functlan £ where

P = £ (1, X2, X3, Xu, Xs) (1)

“The 1mpl;:it assumpt;an here is that fam;l;es w;th the same values cn‘wrr

wﬁrdsf¢it,assumes that the probability of completing the program is
devermined (causally) by an exact function of the discriminators.

2. réssume that this méﬁéi (estimatedfﬁsing énly:data from the
participants) also holds for the control families. The melicit
assumpt;gn here is that the eont;al fam;lles are exchangeable with
the participants with respect to a) the latent factors determining
whether a family will complete the program and b) the IélatlQnShJ.P

of these latent factors to the dlsarlmlnatcrs.

3. Rank the control families on the estimated completion

protabilities from high to low. : ' i

4. - Choose the two cutoff points dlscussed above 80 as to maximize
the gcédness af mateh between the Eﬂmpletér‘partiCLPants‘and ‘com~-
pleter~controls: and betwaen the reslgnge—partlzlgants and reslgn55a
c@ntgals by minimizing the number of slgnlflcant differencas on pre=
-program characteristics. In the case that ‘gome Eignificant differ~
éﬁcesiare ineﬁitabléﬁghagse the cutoff points that yield significant
differences for those same characteristics that wererfauﬁd to yield'ﬁ
siénifi&ant‘ﬁifferenéés between‘allréa:ticipaﬁtg and all controls.
Dnly those cutoff pclnts utilizing at least half of the 160 céntrél
fam;l;es ‘would: ba considered in crdér tc assure ‘that the- Eamgar;san

gfoup waula be’large enaugh for the evaluatlan cf tha programs to bé"

- congidered reasonably reliable.

o




To implement Ehis'five—stég approach we needed to: -

~ @ choose the functional form of the probability £

and ® choose the method of estimation.

5. Estimation of the Completion Probability

- - Qlagsical dlgsrlmlnant analysis (Anderson, 1958) is based on the v
vassumgtlan that the joint d;st:;butlﬂn of the d;sarlmlnatars is mﬁlt Varlate
. normal with the same covariance matrix w;th;n the two. g:aups (cnmpletérs and
resignees). If these conditions were met the completlan prababxl;ty would
sat;sfy the- multlvarlate laglstle d;str;but;sn (Truatt Carnflélﬁ aﬁd
Kannel, 1967) '

(O = 1] {1 + exp(-g(x))} ' (2

where g = arprxy +B2Xp +B3Xs3 +34Kg +B5Xs ' (3)
is the linear discriminant function.

The probabilities éoulé thus be estimatéa by substituting the
estlmatéd discriminant functian in place af g(x) in equatlan 2. These
estimates wuula be unconditional maximum likelihood estimates under .the

normality assumptions. ' ' ” R
. Blternatively, the probabilities could be estimated directly by
- the :andltianal maximum llkéllhﬂ@d approach emplaygd hy lcgit analysls in

by computing the log odds, i.e. g(X) = 1n P(X)l (l-P(X)) Halgerln,'
Blackwelder and Verter (1970) show that extreme blases can result such as .
estimating a prabability of .9 when the true value is only .3 if. the clasa
sical discriminant functian estlmaticn pfacedu:e is emplayed Whéﬁ ane or
more of the disc:iminatars is nonnormal but dléhatamaus and equat;an (2) 7
“helds. -Since equation (2) holds under a famiiy of éxponentlal d;stributlcns;
they recommend the 1§glt estimation praseduré for aasés 1nvglving quali- T
'fltatlve/categcrleal var;ables.f e ,’; ‘ L e B
v 7 HQWEVEI -there is no réasan ta supp@se that,g(ﬁ) i’lrbe 11néar. »
" In general, ;nteract;gn effe:ts Wlll he pxesent ‘and. g (X). will not be llnear REE
'7;n X. Withaut 1nfarmatlnn fegardlng the jalnt dlstrlbutlaﬁ nf thé dlsérlmla

‘ nntar5 it was- nat claar haw to. farmulate a functlanai form whizh inaluded S




interaction terms. _
In the context of all categorical variables; Goodman (1972)

Emalays the nongafamétric concept of a. gaturatei modelrwhich includes ail

: Maintaining equation (2), if all of the X's were dichotomous taklng on~the
values 1 and -1, Goodman s rap:esentatlan caal& be expressed as follows

(Magidson, 1975)
g(X) = constant + five main effects + 10 bivariate 1nteract'@n ;ffects,
~f-107triva:iatéfintéraetian'effgcts,i, , | S | T B -
+ 5 4th-order interaction effects

+ 1 5 way interaction effect

Regardless of the true distribution of tﬁe K  ;; the es t‘ aa'prababilities
‘using the saturated model(2), (4) and dichotor 132& X's will always equal the "“4v
observed proportions. Various unsaturated models formed by omlttlng some

of the interaction effects can be tested using aréhi square test with degrees

of freedom equal to the number of effects omitted. While the general approach
can be used with any gquantal response m@del the -logistie function Equaflnn

(2) has computational advantages and can be derived using the clacsical

ANOVA formulation for the effects as agglieﬁ to the natural 1§gs of thEv,f -
cell counts (Goodman, 1972; Bishop, Fienberg and Hollandf l97S) o

We decided to use equations (2), (4) as our model in order to
gain the use of interaction terms. We dich@t@ﬁi;éd (x1) Education, (X3)
Number of Children and (KS) Income at the medians in an attempt to m;n;mise
7 the number of empty cells in the five way contingency table.- The resulting
r,d;scriminaﬁarsrwere (E) hducatiﬂn (High, Low), (R) Race (White, Other),
(H),Héusiné Status (Gwn/rent;néther)p (C) Number of Children (2 or more,
‘less than 2) and (I) Income (H:Lgh, Low).

For ease in interpretation we included only main effects and first
order interaction effects in our iﬁitial model.. This also served to reduce
vthg scope afiaur model selection problem. A chi square goodness af fit
statistic was avallahle for testlng whethér we ﬂEEdEd to hypoth251zé hlgher
- order- 1ntara§t1§ﬂs. Estimates were calculatea us;ng Goadman 5 ECTA
" (Everyone's Eéntlngency Table Analyzer) c@mputér Eragram which maxlmizes the

l;kéllh@@ﬂ functlon of the mult;nomlal distribution.

11




Regarding the Passible loss of information due to dichoto-
mization, aftei fiﬂﬂing an initial model using the dichatgmiéé; one could
always test for loss of 1nf:rmat1@n hy expanding thé dichotomies to tri=
zichatam;ez and uslng the chi 5quare statistic to test if such expansigg
- significantly improves dlsﬁriminat;an. The varlables can continue ta'
ke exgandeﬂ in this manner so long as’the number and pattern of empty cells
! does not cause the model to be underidentified. We felt that dichotomies
would probably bhe squ ient for our purposes and the results could be _

summarized by the th;:ty-tw@ classes of prcf;les farmea fram the flve way

class;flzatlan Echgme.: Th:s waul& Prqv;de us w1th a canvenlent methad
dete:mlne whether the results agpéared :easénable.,

6. Partitioning the Control Group

In Table 2, the 32 profiles of partlclpant fam;i;es are ranked fram o
hlgh ta low on the estimated prabablllty of gamgletlng the Mauntaln Plains B
Program. The hlgher educated White fam;i;es who owned’ er rented th31;
h@us;ng were estimated ‘as b31ng m@st l;kely to ccmglate tha program.. A
iccm@arlsan of the estimated prabab;l;tles with the actual eompletian ratea
observed show a reagonably good mat:h.' Notlce that the few 1a:ge dlscrepancles
© - ‘which-do appear aﬂcur far praflles agntalnlng iewer than three partlc;pant
families. , = S : '
'able 3 élsplays summa:y statlst;cs far the 9 models estlmated
dlSEuEEEd by Gaadman (1971). Far our purposes, mgdel Hg, tha madel Wlth o
thetughestgr@babllity value was chasen, For a given éégree gf Parslmany
as measured by the degréés of freedam, the h;gher the P:obablllty value the o -
slose: the flt to iwne observed prapartlans. : -
A campar;scﬁ of model H2 with the main—effects—only model, ﬁ@ﬂé;:,_,-“
Q, indicates that the interaction effects included in mcdel 2 s;gn,ficaﬁyly'w

ff;mprsve ‘the fit to the observed proportions.. The dlfferén:e between the

Q gh1‘square statistics assoclated with thasé maaels has a ch;—square alstrlbu—f" j; o

“tion. with 5 degrees of freedom “(the dlffe:enée between the dégrees of freedom 0

”aSEDElatEd w;th the twa models) under thé null hypothas;g thaﬁ tha maln="

.-éffagts-only madel is gorrect. The dlfferen:e between the ahlssquare valués
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'is 15 (Q l?,lfrthé likélihaédzratlo ghlasguare Ki is useﬂ 1nsteaﬂ Gf ‘the .

ﬁf Peason chiﬁsquara x ) wh;ch L8 sufflcléntly large so as to re:ect the’ main—:'

effects-gnly madel in- favar aflthe interaction gffects model Hg-;i(It”-l.  ]- SR

*was alsa fsuna that the ﬁsé af the ma;naeffects—anly madél would result in

' substantially d;fferent cantral gféEPE than thase dafined‘;ﬁrTahlé 2.,The e e

Race ana Hau51ng Statusi_ The relatlvely 1arge nega'

asso §iated w1th chlldfen and Eace 1nd1§ates that the f ect af the numbér af

: f*"chllﬂ;en _upcn camgletlng the pragram dapends upon’ race. Spec lcally, L
: 51nce the ﬁagnltude of thls ;ntéracticn effect equals the magn;tude af the
malﬁ effect assaﬁiatea W1th the number cf children, the madel states that ’_ -

the numb f Phlldren does nét "fluence the decisian of wh;té families
‘to camplete or res;gn from the pragram, but it has a stréng ct
' cher fam;llesir : , 7”:9_' Ny , f
. In arder t@ see if the interaction effect ‘was reflected in the-.
: data‘ﬁéleross EliESlfl%ﬂ camgleters ana nancompleters by Bace aﬁd Number
of Chlldrén. Eu:e En@ugh, there was a strong 1nteraﬂt efféet. Whlte
fam;l;es comgleted the prggram at ‘the same rate (’3%), ardless af whather B
’, they haﬂ few (D or 1) or many (mﬂre than E) chlldren.r'Nonéwhlte fam;lles .
héwever, ‘were much less l;kely to. reslgn fram thé pragram 1f théy had many
chlldren-_ Whlle '58% of- nan-whlté famllles with 0 or 1 chlld left the prngram :
prlor to :ompletlon,.only 39% of n@n—wh;té famlllas with 2 or. more chlldren ‘ f; I

d;é sa. Thase results a:e i“played 1n Table 5. Elmllaf checks alsa :

suPPﬂrteﬂ the reasonablll gf he sele&ted madel. .

Qr h;ghé; :@mgrlse the Eampleter=cantrol qr@u9-~ Thls ;S ﬂes;gnated in Table 2

by an. ugward arréw heglnning at the: estlmated Probabillty af El-u ?@ggg“réj} ;1;;

“control famlliesvcanslst;éf-the 19 profiles most l;kély“taﬂcomgléteﬁthé,T_TM.«,,,?,“;g
N prég:am'as;éééimataé by the maximum likaiihéoaréraéedure'degcribeareafiier. '

An alternatlve cutoff prabab lltiy of .62 was also con51de:ed but the resulting

‘Jg V" PONUNIS

match was samewhaﬁ bettar fgg ‘the .61 cutoff. - ¢ - 7 *””?t’j'”’“**mww~*75'3~zaf




Té_!:ﬂe 4

The Main Effects and Interaction- Effects E5t1mated by MDdET "
> @S Fit Us1ng 914 Known Camp1eters and RES1QHEES

" Education (E)

Race (R) L

_'Hausfng'(H)
Children (C)
Income (I)

‘Var1ab1e

Ch11dren/Race (CR)

- Housing/Education (HE)-
A ,Incame/Educat1gr (IE)
' Incgme/Race (IR)

Ch11dren/Educat1Dn (CE)

Main

 Effects* .

4‘-;2@_ '
+.187

+.186 -

+.112 -

+.075 -

Interaction
Effects '

= ~ o ) ) e ) T . )
- Positive values indicate propensity to complete program. .
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A slmilar PIQEE&HIE was useﬁ to déflne the :ES;gnee-aantrgls.u'“
Thls is des;gnateﬁlurthe &ﬁﬁﬁwara Palntlng arraw ‘below- ES Dthar '
grabahillty éutaffg :ansiaeréa far the réslgnea-cantfals wh;eh 13& ta scme Dol

. worge matches we:e .ED .73 ana .70.

“‘W*’“"“**" Thé gaal to” be accamgllshed hy'the Qartltlaning cf the cantral

gfaup was. to arr ve at c@mparlsan graups which are c@m@arable (exchaﬁgeablé)
w1th tha aSEQE1ated parﬁiciEdﬂt graups (:ﬁmPlEtErE and nancampleters) w1th f
respeet to causal fﬂEtBr” determ;nlng the autcﬂmé measures upon which the i i”"*
E:ngram Wﬁula hE %VE;‘EEE&- Althaugh these factcrs are unkgawn and/ar un—;rf'
o af match between the grgugs on: Pré—pragram chaxacter;stlss.: The better th?

) mateh on Pre?p:ggram characteristlzs the mare 11kelg that the campar;san

grgugs are similar Dn xelated unmeasured var;ables WhlEh effect the varlous R
outcome measuzes. R o ' ' ' '

,.f *° . . Table 6-1 thr@ugh 5—4 dlsplay the. pre-gragram c@mpa:iscns far all
Pa:t;:;pants, as WEll as segarate campa:;sans fgr cam;leters and r251g 1ees.
w;th thalr :érrespgndlng c@nt:al -groups. Tha Probablllty values assac; téa_f e e

' w;th the Ecmplaters and with thé r351gnees are m@stly substant;al in 5122

: this Eegtian. fwhe match far the caﬁplsters 15 somawhat better than thaﬁ

far the rééigneis;i Ey selectlng agpraprlate guhséts af the ccntral famll

flIEt that there are gnﬂﬂ matches (n@ns;gnlfiﬂant dlfféfencas) betw&en thw

camplgter—cantrals and 3351gn22apa;t131pants w;th respect t@ the flVé varlahles V
useﬂ ln deflning these ccntrcl subgrﬁugs (1 e-; Educatlan‘ana REEE of Hea& :
H@u51ng Status, Numbef Gf Chlldren anﬂ Tﬂtal Famlly Incgme). ‘For each af
these five: varlables thé usa of the :antral subgrgups ‘is-a sﬁbstantial

1mpfﬂvement over the use of all'cantral famllles as a comgarlsan roup far""

wbatﬁ“campleters aﬁd res;gneesi"'

:'fiﬁﬁizv“ R Fgr e;amplé, ;anslaer “Race - Wh;le 85% af the ccmpleters are -

,stsraf 81% whlte famllles._:By réstrlctlng tha s%t éf control famllles t@

the campleter cantrgl subset and the res;gﬁee:cantral subset of" gamlliES,

“this’ 1attef pércentagé becemés Ql% and 74% white families Iégpectlvely, whlch =
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Table 6-3

Family Income Characteristics: Pre-Center Enmparisuns for the Actual Population by
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Table 6-4

| - Financial and Socia) Characteristics: Pre-Center Comparisons for the Actual Populationby
- A} Participant: ‘A1) Controls, CompletersParticipants/Conpleter<Controls, Resignee-Participants/Resignee Controls - -
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~ Financial and Social Characteristies: ‘Presﬂgnter Comparson
A1 Participants/AlT Contrals, Completer-Farticipants/Corpleter-Controls,

Table 64 (continued)

5 for the Actual Population by.
Resignee-Participants/Restonee Controls
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gives a good match to the completer and résignee participants. These results
are similar for the other four variables as well. '
Consider next "Number of weeks unemployed last year," one of the

pre-program cﬁaragteristiésrnat used in aéfining to control subgroup. The

'Pa:tiéipantsccmgieters were unemployed an average of 18 weeks while the

average .resignee spent 24 weeks without a job. The average control family

again falls somewhere in between, at 22 weeks. The gompleter—cantﬁgl_and

 resignee-control subgroups yield figures of 19 weeks and 24 weeks respectively,

again an exééllent match to the zamgleter;and resignee partipants. The

:esulting goodness of match is similar in almost all other iﬁstancég where

familles.

Finally, let us canslder a variable Euch -as "Sex, Head af Fam;ly

! on whlt:h the controls dlffered s:.g‘nlflcantly from the Part:.:lgants. While

the centrels cans;stea of 29% female: héaaed fam;lles, females. eanst;tuted

.lf;thé head of only 20% of the participant fam;llés. This 9% difference is
iéignificant at well beyond the .05 level. The quallty of match g;ven by the

control subgraups is also a function of the qualiity of match between all

,Qarticlgants and all :ontrols as now will be seen.

The breakdown of the 20% female-headed Part;c;;ant fam;lles béccmasrlr
21% and 17% respeetlvely for the completer-participants and resignee= ’
garticigants_ Although the control families have a larger proportion of
female headed families than aither of théselga:ﬁicigant' gxaups;‘thé control
subgroups sﬁill perform in the desirable direction.. Just as the camgléter%

participants have a higher percentage of female headed families than the

 'ré5i§neeéparticiPants, the~campletar—cantrcl subgroup also has a larger

“’pércentage of female~headed fam;llas thanldgesnthe resignEEEEDntrol subgroup

(30% compared to 25%).  Thus, the significant difference between the campleters"

canﬁ:ols and . camplater—part;clpants on this characterlstig is in part attri-

’butable ‘to the fact ‘that control fam;lies consist af a higher proportion of

”femalé—haadéd fam;liés./f~*=




7. Summery end Imgl;ee gewfer Eeee:e B§P1i§§§;93$

In thle peger we epplled Goodman's general nenge:emetrie epgreeeh

fer the enalgels ef quelltetlve/eetegereeel verieblee to classify the eent:el

_popoulation into estlmetea completers and eetlmeted ree;gneee from the Moun-

tain Plains Ee:eer Education P:eg:em, -The methed perferﬁed well as juﬂgea

;by elmller eemper;eene between the eempletere enﬂ the eetlmeted eempleter— o

eentrele and between the rasignees and the. eetlmated :ee;gnee-eentrele as

- compared to all the,§ert1eegante and all eentrele eemperleen.,

’,enelyeis astimater W1th that- ef leglt enelye;e (Helge:;n,ret.»el 1§7D,V77

‘ie a dichotomy, ell of these pepere aeeume no 1ntereet;en effeete. In the

Reeently, a number of articles have’ compared the dlecrlm;naﬂt

MeFedden, 1976 and Efren, 1975).
' Altheugh it was ehewe by- Halger;n, et. el. that the discriminant

enelyele eetimatef can leea te eevere blesee when one ef the dleerimlnetere

‘case that interaction effects do eslet, heth the classical aieerlmenent

,enelfeie ‘estimator and the 1ineer§1egievmeael ere'eubjeet to mejerre;eteré' o

tions aegenﬂing upeﬂ the eméunt of interaction that exieteifreenefelly, it

':ule one eheuld teet fer them befere peetuleting the;r nenexietenee. Inrrf

thle paper we ‘uncovered the exletenee ef a rether etreng reee/ﬂumb of

~children intereet;en effeet.

‘:fTheee em;eeieﬁe were. aue te tlme eentrelnte.- Flnelly, eltheugh eur medel
o net edEQuetely deel ‘with the eeneept ‘of measurement’ errer.«rfﬁi"fr”

7 :ef eempleting the pregrem as a eeueal funetlen ef (F ) Seeie— Eeenemle
z;fiSt tue, (F ) Reeeptivity to tredit;enel teeehing;methede aﬁd (F ) P:epen—'?‘

>,fiiﬁy te remalﬁ ln ene glaee._ All 5 ef the ebse:ved ale;, )
7ieeeumed te be indleatere of .F, . Raee and Edueetien een be eeeum;d te be

”:rfffellible measures ef F2 wh;le F.
uiNumber ef Ch;la:en. In Megiaeen (1977e), the fermulet;enefnmdele ue;ng

=wae interpreted ee aeterm;nlng the Erehabillty in eeueel eense, we dld "y ;Q’j

eempare elte:netlve methods fer partltlening the eentrel greuE.. Anether '

was thet we did not exem;ne the effeet of dlehetemi21ng the verieblee.

', A more - intultively Eleeelng fefmuletien m;ght PGSlt the prebebllity

1m1netere'ean be

1.

a m;ght be meesured by Heuelng Stetue end

”'funebeervea eenetruete 1e reeemmended in. deeling w1th the general nenequivelent vjf




- control group problem. For an application of this approach see Magidson
(1977b) . ) With respect to latent structure models, saéLa;arsféld and Henry
(1968) and Goedman (1974). t o
A - We suggest the need for research on nonlinear classification
e techniques.
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1Aﬁalysés were conducted separately by sex and marital status. Thus,
married female participants were compared to married female controls and
unmarried femle pa;‘t;ciparxts were compared to female CQBtIGlE whs: ‘were
also u:marriea. See Balé and HQllth (1375) - o
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