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Within higher education circles, the 1960 1 s are already being wistfully re­

,,d to IHI the "golden decndn", During these halcyon years the major problem 

,1g mor.L CAt<'lhlished univnrsitieo was how to take advantage of the available 

, to achicwu 11111ximum growth, MSU was no exception to thia phenomenon. The 

·cupation wlth growth left little room fot· concerns nbout efficiency, and

wns rc!'lcictccl 1.l the University' ti 01anage11,ent atyle, Ample .l'undo relieved

• :il 1irlmtniutr11toro of the need tti make hard allocation docisions. At M3U,

,uly ruqulr<!llll'Ut pl.1ccd on dc•pnrtmcnte snc! col.lcs;os by the Provr,11t. wau onr cf

,ding hiru w1th a gcnornl account of wh«t th�y wore doing. Tho formnt of th1s

1..tl n1por.t 11 wai. J.cf.t completely op'ln and the unitH typically used this opr,or-

Y to port;r11y thcJ.r accomplhl,1mmta 111'.cl lever for more funds by hinting at

11chlcveru1m tfl werr just around tl1e corne1·. With the start of the 19 70 'a, cun-

. ned l:,i,dge.ti,; suclde1!ly mnteri.:ilized. The economi,:; problems that pli:gueJ r.nti.cr,-

;ented at AERA 1980, MLR Special Interest Group
refereed by editorial staff
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al and state governments alike put the large, state supported, research oriented 

uni.veuitics '.'under a double1oss as both state' appropriations and fc,dcrally-
,} t,<\>,,1, � , i • ) ! ; '.' ' '•Cl:'' '· , . ' " , , \ , , ,; 

sponsored research funds began to lag. At MSU it became immediately obvious that 
\ 

the annual rep�rt p�6vidcd neither the i�formation nor the mechanism by which the 

Provost could make alloc�tion dtcision�. ·. This situation provided the impetus to f '• • • " • • ' ' · L .  ' 

develop a university-wide system called the Annual Evaluation and R�po�t (AER),

which combine<! .the functions of program evaluation, academic planning, unit bud­

geting, and fund allocation,

THE PROllLEM: 

Under the AER process, the allocation of new funds was proccd l!.�!I. d,,pendcn t 

upon the rcsult11 of a very detailed analysis of unit, department, and collcl$C data, 

Obv:l<'uuly, i101 a llocation prucese ��n operate .totally on ,quantit11tive data and so

the 11dmission, of .highly subjective j udgmen�s ,into the allocation process was eascn­

tiftl; howcvet, the amo\mt by which the subjective considerations of!set the quanti­

fied i11formntlon is not easily controlled or even determined, Thi11 then :I.a the 

:f.oHur l\l: hnnd, Jlow closely hnve fund allocations followed the roco111111crnda ti one 

n•aul.ting only frora an cx11mination of h.urcl data? Bo!oru· laking this queatfon on 

d1rcr.tly, it wus nocaeeury to take into ,:onAidurution aomo artifncts or thu AER 

prnccclure it1clf in ordor to devalop a nerica of reasonable l�potheaes. 

!!Q'Jill11NA_J!_Y CONS TD ERA TION[ 

Although data portninlng to �J_!!.cndomic 11nH ue thoroughly analyzed, and 

judgl!'ents are made as to the need for further staffing and support, the finlll 

aUocnt1.ons from the Provost are n<?l. made on a department by department basis, 

) 
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�r, the allocation decisions are made at the college level, In cases where 

the departments within a college arc consistently high or consistently 10.1 

•eed for additional resources, the aggregation of these departmental judgments

he college level will result in a similar, clear-cut indicator, However,

, the departmental needs and performances are widely divergent withln one c.ol-

the final allocation d.ecision that can develop from a synthesis of such a 

·d pattern is much more subjective and unpredictable. Another complexity of

relations between d�partments and their colleges is the fact that although

-cations �re made to the college on the basis of specific de.parto.ental needs,

AER procedure_ does not restrict the dean's flexibility i� reallocating funds

is/her departments, .Thus there is no mechanism to ensure that the depart�cuto

lve the funds that central administrators intended fo� them.

Out of consideration of the above, what might have b,�en our original qucRtion

c,, the degree of match between allocations to departments and de-partmentnl 

--naw expands into a series of 9uestiona: 

1) Over a period of 5 years how well can we predict department budget

increases from the key data elements reflecting upon the operation

of the department?

2) Does our prodlctive ability J.ncrcaeo if we know what college a de­

partment belongs to?

3) How well are colleg'e budget increases predicted from tho college

level data?

4) Does there seem to be a halo effect associated with the allocation

process, i,e,, docs knowledge of a unit's (department or college)

previous year's allocation enhance the predictiv\i power of the

data?
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METHOD: 

'McNdi', Kelly, and McNeil discuss policy capturing· (pp. 405-419) as an appli­

cation of �ultiple lfo�ar.regression. The pro�ess involves seeking variables 

which coii·elatc �1th the result� of some decision m�king process. They present, 

by w�y of example',' Christal Is 'f�ble "Seleel:i�g a Harem". the point of which 

(stated f�·r more, a��singly in the original than here) is that if a characteristic 

adds to the ability to p�edict the decision/then it must have been considered in 
l ' ,  

the making of 'the decision. We have; in the AER process, a clear set of decisions

(change
1 

'in budget) a�d a; g�oup of "characteristics" which were intended to' be a 

part of the decision making pr�c
1

ess. We know beforeha�d the explicit components 
. . " '  . 

of the budgeting policy and procedure,. From' the$e kno� elements we can, by :j,n-

duction, make •��Jeral �s�ui.rptio�s regarding the patterns by using regress'ion tech-
'1 • ( , ,;, 1 >,f''H:,(, / ! ['_.,1• ''"cftr,, ;J, ,, ,,,,, :, t f' '"1 • •· , I. ' 1'/' 1., '. ,, ' r' · . 

niques, Each of the four questions calla for some ata�istical evidence· that the 

known elements of the budget policy h�;_;-�: 1the';er'tecta which should '�oat obviously 

occur, :Our interit:j,ori was to adopt the McNeil, l<elly, McNeil-Christal 11pproa()h to 

,, 

thia situation by rcforcncina'each question in terms of a full and restricted 

modal to doterminc t.o what decree (if any) avaflahlo informat.ion influenced the' '· 

dcc:i,dc:m maker11, 

Seventy-two dapartmcnt» fit our criteria for complete data, We knew from 

the start that it could be d Lf.Cicul t to. find a tat ill tic al significance for a sma 11 

eamplo with largo numbers of prodictc>rs, Indl!cd, we wore awnrc as we started 

that at least Ofin model would requiro that we use an N of 12, the number or col­

lccco in our study, Since thero was no way to increase the sample size (it was, 

save for departments and colleges deleted to eliminate reporting inconsistencies, 

) 

,. 
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33 

the same as the population), it seemed reasonable (meaning that we aaw'no alterna­

tive) to approach significance from the view of replication: "The proof is always 

in the prediction; and whether or not a finding from a small 'sample has meaning 

rests in empirical replication" (McNeil, Kelly, and McNeil, p. 352), We felt that 

our sets of annual data allowed for a kind of replication, If certain variables 

accounted for a large amount of R2 in every year, and if the total"R2 was consis­

tent, 'then·we might claim to have at least trailed and treed the policy if not 

exactly to have captured it. (Trailed•· R2 . 25, Treed• R2f .50, Captured• 

R2 over 75, by "unilateral and rather arbitrary definition.)· ' • 

Statistics ·were ca�culated by program REGRAN, a routine in the Veldman Library,• 

·It contrasts full and restricted models through the calculation of

F • (R2£- - R2 r)/dfn The first colunm of Table5 was calculated on SPSS because(l - R2f)/dfd . ' 

of thn need to transform variables,· an option we have not yet had time to build 

into Veldman. 

The next two sections describe the details of the variables and the hypo­

theaca used to anawer each of the four policy questions. 

' • •, ,, • , I .' > ).• C 
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THE MODEL VARIABLES: 

Dependent Variables:· 

Bi(t) • Unit's budget change, from your (t-1) to year t, expressed.as a 

percentage of the total budget. 

i • 1 for the model using departments as the units (hypotheses 

1, 2, 4), 

i • 2 for the model using colleges as the units (hypotheses 3, 4). 

Independent ·Variables 

Ei(t) • Department enrollment change measured in St�dent Credit Hours (SCH). 

EPi(t) • Department's enrollment change expressed as a percentage. 

Ri(t) • Outside grant and contract research funds attracted by the department. 

RFi(t) • Outside grant and contract research funds per full time equivalent 

faculty .(FrE) member in the department. 

Pi(t) • Department's published outputs per.FIE. 

AAUi(t) • Department's SCH/FrE workoad C'!mpared .to AAU departments average 

workload, The comparison is expressed in terms of% change in 

faculty.etaff needed to match the AAU workloads, 

PBESi (t) • Department' 1 SCH/FTE workload ·compared to Bimilar MSU departmentl 

average ,workload• in a manner identical to AAU(t), 

COLk(t) • Memberehip variable indicating to which of the twelve colleges the 

department balonge, K • 1, 2, ,,,, 11, 

THE HYPOTHESES: 

Hypothe1is la, b, c, d 1 a: For each of the five budget years, certain AER 

variables are significant predictors of annual departm�nt budget change, 

Full Model: B1(t) • AoU + C1E1(t) + C2W1(t) + C3R1(t) + C4RF1(t) + 

9ssP1(t) + C6EP1(t) + C7MU1(t) + CgPBES1(t) + E 

) 

f 
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Restricted Model: B1(t) • AoU(t) + E t • 1, 2, 3, 4

(Models I, b, c, d, e, related to years t + l(FY 1976), ..• , S (FY 1980) 

Hypothesis �a. b1 c 1 d, e: College membership is a significant-predictor 

of annual department budget change over and above the effects of the AER 

variables. 

k • 1, . . . , 11 

t • 1, ... , 5 

Hypothesis 3a
1 

b, c, d
1 

e: A subset of the predictors'·in Hypothesis 1 

will significantly predict'change in the college budget (given year). 

Full Model: B2(t) • .\oU(t) + C1E2(t) + C2W2(t) +_C3R2(t) + E 

Restricted Model: B2(t) • AoU(t) + E t • 1, ••• • S

Hypothesis 4a 1 b1 c1 d: The previous years' departmental budget changes 

are aigniticant predictors of annual department budget change. 

Department 

Full Models B1(t) •"<JU+ C1B1(t-l) 

Reatricted Models B1(t) • AoU (t) 

College 

t • 2. 3, 4, 5 

Full Model: B2 (t) • "oU(t) • C1B2(t-l) + E

Re1tricted Hodell B2(t) • A()U(t) + E 
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Results

Table 

,

,

Hypothesis 
(8 Basic Pre

d ic t o r s ) 

'i 
� R2 Full

R
2 

Restricted -L_ 

-..!lli!._ 19
74 ,0 8 3 8  .o o  . 7 2 1  ,67 41 8 63 19 7 5 , 

1
611 

.
oo 

1.512 .17 0 7 8 6 31976 ,19 3 1  .o o  1.884 ,0 778 8 6 31 977 ,0 502 . o
o .41 6 ,9 07

1 

8 6 31 9 7 8  .21 7 8 .
oo ,2,192 ,039 4 8 6 3

,
,. ' •. Table 2 

Hypothes�. 2 

(College Ov er and A bo ve a.Bas ic Predictors)� R2 Fu ll R2 Restri c
ted --.L ---L_ -!li!L. -..!lli!._ 

19 74 . 289

7 ·,0
83

8 1. 37 2 ,2140 11 5 219 7 5 ,41 1 0 , 16 1 1 2,0
0

6 
,0

4

63
11 5 21976 ,2 410 ,1 9 3

1 1.2
9

9 ;9 a28
11 

5 21977 ,4 385 ,0502 :3, 2 70 .002
1 

11 52 19 7 8 ,3
3

52 ,21 7 8 ,835 .6 076 5 2

Table 3 
Hypothes ia 3 

College Level Data Bud
ge t  with Out sid e  Dollar,, Student Cre dit Ho urs, Enro llm e nt aa Pr edic tors Year

R2 Fu
ll R

2 

Rest ricted -L.. -L.. ..fm... dfd-19
74 , 4 086 .

oo 1.612 ,2707 3 8 19
75 ,284 3 ,0 0 ,927 ,5223 3 8 19
76 , 6 38 8 ,00 4,12 7 ,05

5 9 3 8 19
77 , 194 3 ,0 0 ,56 3 ,65 8

9 8 19
78 ,25 3

7 

,0 0 , 793 ,536 9 3 8 

) 

Year 

1974 

1975 

1976 

1977 

1978 

Year 

1974 

197.5 

1976 

1977 

1978 
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Results 

Table 1 
HypothE ·f i l ,· . 

l ( 8 Basic -,-:- : 1 f ~ ~ ": n) 
,·.; 

R2 Fu} h R2 Restricted F 

.0838 .oo • 72J. 

.1611 .oo 1.512 
.. ' 

.1931 .oo l.88t., 

.0502 .oo .4h, 

.2178 , .oo 'i 2,192 

'' ·f,· 
'i~ ( :;Table 2 

Hypotl ~: I I z 
(College Over and At ~ ~-r1ic 

R2 F1•l,l 

.2897 

• 4110 . 

.2410' 

.4385 

.3352. 

~· ' 

· .. R2 Restricted F 

• .-'.0838 I.~,~ 

.16li 2. Ot.,v 

•• 19~, , 1 ~ 2~> 

._·.osu~ :J.2 .. J 

.2llo .&.,J 

Table 3 
Hypor··; 11, 1 

Colle!_· ·,11 :1 -,t 1 

p 

.6741 

. 170:' 

.0778 

.907~ 

.039,1, 

·Predictors)' 

p 

,21-.v 

·.o4c.. 
.\ .,· .• 9-1 8~ 
' . ' ._,, 

J. 00:..! _ 

.60:'_ 

dfn dfd 

8 63 

8 63 

8 63 

8 63 

8 63 

dfn dfd 

L 5 

11 52 

11 52 
11 52 

11 52 

Budqot with Outlide Dollara, E ·-. : ; .... ; C' ·~""·i: '1':"'~•u, Enrollment •• Predictora 

l!J1r_ !\: r•tll R2 Restricted 

1974 .4086 .oo 
19?5 • 2843 • QC, 

1976 .6388 . ou 
1977 .1943 .ou 
1978 .2537 .ou 

F 

l.ou . ~ .. ~ 
4. 1:·, 

• .,c:.,. 

• 7)., 

l1 

,2,v, 

.s~~~ 

e 03_ 1 
• 

.6~1-'.,. 

• 5:J _,_' 

dtn 

3 

3 

3 

3 

8 

8 

8 

·8 
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Table 4 
4a 

Hypothesis 4 
(Previous Budget Change - Department) 

Year/ 
R2 Restricted Predicted bI R2 Full F p -!!fu... ...Af:L 

1978 by Prev. 4 .0990 .oo 1.868 .1252 1 68 
1978 by 1977 .0074 .oo .521 .5202 1 70 
1977 by 1976 .0083 .oo .584 .5464 1 70 
1976 by 1975 .0075 .00 .532 .5249 1 70 
1975 by 1974 .0139 .oo .985 .6746 1 70 

4b 
(Effect 'of Previous Budget Change - College) 

Year/ 
Predicted b:I R2 Full R2 Restricted F p . ..Ei!L ..Afil._ 

1978 by Prev. 4 .2621 .oo .533 ,7190 4 

1978 by 1977 .2238 .oo 2,595 ,1392 1 9 

1977 by. 1976 .0988 .oo .987 .6518 1 9 

1976 by 1975 .1057 .oo 1.063 .3307 1 9 

1975 by 1974 .• 0933 .oo ,926 .6366 1 9 

DISCUSSION: 

Variance accounted for by the eight predictora ie fairly emall, about 20% in 

the year it 1• largest (197�) (Table 1), We were concerned that this seemed to 

suggest that very little of tho decision was baaed on the data, This concern lend 

to aome lllllnipulations which we ahall describe further on and the "College over and 

above" hypothesis, In 1976 and 1978 the variance accounted for may be considered 

' 

Variance accounted for by college membership in addition to the other vari-

ables ·ranges from 28 to 44%, a considerable improvement (Table 2). F probabilities 

''' .• 

6 
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in 1975 and 1977 are .0463 and .0021, respectively, which adds to the credibility 

of the pattern. The suggestion of these hypotheses seems to be that a department 
,, ' 

is more dependent on its collegiate affiliation than o� its departmenta� merits 

in certain years. To some degree, experience and the data tell us that this is 

true. Inspection of weighting coefficients identified exactly those colleges 

which have received large budget increases because of very heavy enrollment demands . 

. Apparently, in a given year, such conditions reduce the Provost's flexibility and 

leave less money to be distributed through the rest of the system. The most ex­

treme form of the result would be the low P,roductivity department in a high b';ldget
I, 'l, " 

college receiving extra funds simply because they are available to the dean and the 

high productivity department in a college which is not at the positive end of the 

need cycle. receiving a, v4:ry small, or no, increase as the dean attempts to stretch

the resources around his or her units. 

The ''1ow R2 's for la throu
1

gh le motivated us to also build a model using �urvi­

linear relationships, , Using the ten most commonly recurring pred,ictors, line�r 
I ' 

' ' ' ' l

and curvilinear, aC:ross the fiv.e years as ��e predictors pt'oduced reaiults which 

wei:e notlall that ;different'from those obtained in la through le (Tabie 5). This 

would again seem to indicate' 'that the department is often not the focal unit in 

this proceas. 

Table S 

!!!!. 10 Modified R2 8 Originnl R2 

1974 ,1344S ,0838 

197S ,11023 , 1611 

1976 ,24694 .1931 

1977 ,10332 .0s02 

1978 ,20089 ,2178 

•
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Perhaps another point to consider is that it is likely.that central _admini­

strators suffer from such intense information overload that they are forced to 

make their decisions on the basis of data aggregated in the most c'oncise manner 

and to assume that deans will distribute funds in the most meaningful way. A

promising route for future study would be to attempt to capture 'deans' policies. 

The number of colleges was too small to allow us to test the hypothesis that 

the eight basic predictors aggregated at the college level accounted for larger 

amounts of variance than when aggr_egated at the department level (a fairly obvi­

ous corollary of the previous hypotheses). To test for the general idea, we 

chose three variables which appeared to be heavy contributors (outside dollars, 

student credit hours, enroll�ent) ,(Table J);the results showed that even this 

small number of predictors 11,ccou nted for fairly 
0

large prop�rtio'ns of variance 

at the collegiate level, which tends t� ·confirm the ·previo�s results relative to 
. . ·' . "  

collegiate influence and the role o f  the·college in the decision making process. 

Table 4 shows the results of teats to determine the "carry over" or "halo" 

effects of budget changes to subsequent years. Probabilities are very low; how­

ever, the patterns are consistent with the other results: little predictability 

st the department level, more at the collegiate level, 

No one should be totally surprieed that provo1t1 or other budget levol offi­

cial■ are forced by the complexity of their ta1k1 to focus their decision• at the 

highest level po11ible, Thc10 findings may, however, co�firm the suspicions and 

feelingY of 1n11ny department chair■ that they are at the mercy of forces outeide 

their control. 

,I 

' 
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