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JDUCT EON;
wWithin higher education circles, the 1960's are already being wistfully re-

ed to as the "gulden decade", During these halcyon years the major problem

ag mogt catablished universities was how to take advantage of the available

i to achlieve waximum growth, MSU was no exception to thias phenomenon. The

cupation with growth left little room for concerns about efffciency, and

wag reflacted fa the Unlversity's management style. Ample funds relieved

11 adminfgtrators of the nced to maeke hard allocation decisions. At MS3U,
uly requivement placed on departments and colleges by the Provost wag one of

vding him with a general account of what they were doing. The format of this

al rveport" was left completely open and the units typlcally used this oppor-

y to portray thelr accompliglinents and lever for more funds by hintinyg at

achievements were just‘around the corner. With the start of the 1970's, con-

‘ned bhdgetb suddevly materialized. The economic problems that plagued naticu-

sented at AERA 1980, MLR Special Interest Group
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al and state governments alike put the large, state supported, research orieunted

universities under a double loss as both atate appropriations and federally-’

z’w, *

sponsored research funds began to lag. At MSU it became immediately obvious that
N “ oA
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the annual report provided neither the information nor the mechanism by which the
Provost could make allocation dccisions.; This situation provided the impetus to
develop a university-wide system called the Annual Evaluation and Report (AER),

' nhich combined the functions of program evaluation, acadenmic planning, unit bud-

geting, and fund allocation.

THE PROBLEM: Y

Under the AER process, the allocation of new funds was proccdurallx,deaenccnt

upon the rcsults of a very detailed analysis of unit, department. and collegc data,

Obvioualy!-no;aliocation prucess cen.operate.totaily on quantitative data and 89
the admission of highly nubjecti;e jodgmentslinto the allocation proceas was eascn-
tial; however, the amount;by'which_the subjective considerations offset the quanti~
fied informatlion is not easily controllcd or even determined. Thia then is the |
danaue at hand,  llow closely have fund allocations followed the recommendations
reaulting only from an examination ef hard data? Bofore taking this question on
dirertly, it was nccossary to take into conmideration some artifacte of tha AER

procedure itself in order to develop a serics of reasonable hiypotheses.

PRELIMINARY CONSTDERATIONS

Although data pertaining to every academic unit are thoroughly analyzed, and

judgrents are made as to the need for further staffing and support, the final

allocations from the Provost are not made on a department by department basis.
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.er, the allocation decisions are made at the college level. In cases where
the departments within a college arc consistently high or consistently low
eed for additional resources, the qggregation of these,deparCmgqtal judgmenté
he college level will result in a similar, clear-cut inéicator. However,
 the departmental needs and performanceé are widely divergent within one col-
'y, the final allocation decision that can develop from a synthesis of such a
d pattern is mucﬁ more subjective und‘uppredictable. Aﬁother‘compléxity of
relations Setween‘départmentg‘and thgir collgges”iﬁ the fact that although
.cations are made to the gol}ége on thebbas§s of specific depar;mgntél needs,
ALR procedure does not restrict the dean's flexibility in reallocating fun&s
ia/her departments. .Thus there is no mechanism to ensure that the départmcnta
lve the funds that central administrators intended for then.

Out of\consideration of the above, what might have been our original-queetion_
e., the degree of match between allocations to &epar:ments and departmental

-~now expands into a serics of questions:

1) Over a period of 5 years how well can we predict department budget
increcases from the key data clements reflecting upon the operation
of the department?

2) Does our predictive ability increase if we know what collcge a de~
partment belongs to?

3)  How well are college budget increases predicted from the collcge
level data?

4) Does there seem to be a halo effect associated with the allocation
process, i.e., does knowledge of a unit's (department or college)
previous year's allocatioﬁ enhance the predictivk power of the

data?
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METHOD?'_ o
' McNeil Keily, and McNeil discuss policy capturing (pp. 405-419) as an appli-
ca:ion ofvmultiple lineer regreesion. Ihe grocess involves seeking variables
&hich”cééééiété diéﬁléﬁe?reeﬂite dfﬁseﬁe“deei;ion making process. They present,
by way of example, Christal’s fable "Selecting a Harem", the" point of which
‘(stated far more amusingly in the original than here) is that 1if a characteristic
adds to ;he abili;y to predict the decision, then it must have been considered in
: thexmekfné bf‘fpé ALciQRdn.' wé"havé; in theJAER;nroceee, a clear set of decisions
(éﬁéﬁgé"in;buagéf)faﬁa'a“gébup of““cbeféetefistics" which were intended to be a
:ﬁsit of'fhe}deciSien making nreceeé; ‘We know Seforehend the explicit comnonents
of the bndgeting'peiiey aaa”&f&éédhfe; Ffbn’tﬁese known' elements we een, by in-
Hduction.&nnﬁeEéeneralhggena;fioneﬁfegafdinggihé‘patte}ne'by'using”fegr6931on tech-
niques. Each of W‘tt‘i‘e’ ‘Four "'Eii}’"éﬂ6‘166‘3"8’3“1‘1”5 "£0% ‘soe ‘statistical evidcnce that the
known elements of the budget policy have ‘the' effects which should ‘most obviously
occut._‘Our dntention was ito adopt the McNeil. Kelly. McNoil-Chriatnl approach to

’ f
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thiu altuation by referencing each question in terms of a full and reatricted

model to dctormlne to what dcgrce (1f any) availublc informatlon influenced the

A .
Y

decinion makcrs.

chunry-two departments f4t our criteria for 0ompletc data. Qe knew from
the start thnt it could be dl!ficulc to_find stutistical significance for a small
sanple with large numbers of pradictors., Indeed, we were aware as we started
that at least one model would require that we use an N of 12, the number of col-
legcn.in eur study, 781nce thero was no way to incrcase the sanple size (it was,

save for departments and colleges deleted to eliminate reporting inconsistencies,
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the same as the population), it seemed reasonable (meaning that’we saw no alterna-
kive) to approach significance from the view of replication: !'The proof is Alﬁays
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 replicatién. If certain variables
accounted for a large amount of R? 1in every year, and if the total R? was cbnsis-
tent, then we might claim to have at least trailed and treed the poiicy if not
exactly to have‘captufed.it.' (Trailed = R2 .25, Treed = R2f_.50, Captured =
RZ over 75, by unildateral and rather arbitrary definition.)

Statistics were éa}culated by program REGRAN, a routine in -the Veidman Library.
-1t contrasts fﬁll and restric;ed_models‘through the calculation of ‘
- %§25.355§jgzédfn' The fitst colum of Iable 5 was ca}cul&ted on SPSS because

of the need to transform variablee; an option we have not yet had time to build

F

into Veldman.
The next two scctions describe the details of the variables and the hypo-

thescas used to answer each of the four policy questions.
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THE MODEL VARIABLES:

Dependent Variables:

~.By(t) = Unit's budget change, from your (t-1) to year t, expressed as a
percentage of the total budget.
i1 =.1 for the model using departments as the units (hypotheses
1, 2, &),
i = 2 for the model using colleges as the units (hypotheses 3, 4).

Independent-Variables’

E4(t) = 'Department enrollment change measured in Student Credit Hours (SCH).

‘EPj(t) = Department s enrollment change expressed as a percentage.
Ryj(t) = Outside grant’and contract reseerch funds attracted by the department.
RF4(t) = Outside grant and contract research funds per full time equivalent
facdlty:(ETE) menber in the department. | 3
Py(t) = Department 8 published outputs per FTE
~ AAU4(t) = Depattment 8 SCH/FTE workoad . compared to AAU departmeuts average
workload. The comparison is expressed in terms of X change in
r,tfaculty staff needed to match the AAU workloade.
PBES; (t) = Department's SCH/FTE workload compared to similar MSU departments

average workloads in a manner identical to AAU(t).
COLk(t) w Membership variable indicating to which of the twelve colleges the

department belongs. K= 1, 2, ..., 11,

THE HYPOTHESES:

Hypothesis la, b, c, d, e: For each of the five budget years, certain AER
variables are significant predictors of annual department budget changa.
" Full Model: Bj(t) = AgU + C1Ej(t) + CoWj(t) + CaRy(t) + C4RF) (t) +

QSSPl(t) + C6EPl(t) + C7AAU1(C) + CBPBESl(t) + E

fWﬂ"W 'eggm‘, ;rm‘p‘ww iy Ly
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Restricted Model: Bj;(t) = AgU(t) + E t=1, 2, 3, 4

(¥odels 1, b, ¢, d, e, related to years t + l(FY 1976), ... , 5 (FY 1980)

Hypothesis 2a, b, c, d, e: College membership is a significant-predictor

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

variables.
Full Model: By (t) = AU(t) + ... + CgPBES) (t) + D, Col (t) +E
k=1, ..., 11

Restricted Model: B, (t) = AJU (£) + ... + CgPBES,(t) + E

8
t-l"on,s

Hypothesis 3a, b, c, d;gg: A subset of the predictots”in Hypothesis 1
will significantly predict‘éhange in the college budget (given year).
Full Model: Bz(t) - AoU(t) + ClEz(t) + Csz(t) +IC3R2(C) + E

Rgstricted Model: Bz(t) - AOU(t) + E t=1, ... , 5

Hypothesis 4a, b, c, d: The previous years' departmental budget changes
are significant predictors of annual department budget change.
Department
Pull Model: Bj(t) = AgU + C)Bj(t=1)
Restricted M;delz Bi(t) = AgU (t) t=2,3, 4,5
College
Full Model: B,(t) = AqU(t) = C;By(t-1) + E

Restricted Model: By(t) = Aqu(t) + E

T g S R R b8 T 3 S s et e
T A S e T T >
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Results
Table 1H
. ‘ Hypothesis 1/
¥ : (8 Basic Predictors)
Year ~ R2 Full  R2 Restricted F - p dfn dfd
1974 . ,0838 00 . .721 6741 8 . 63
1975 L1611 .00 1512 1707 8 63
1976 1931 .00 1.884 .0778 8 63
1977 .0502 .00 416 .9071 8 63
1978 ° L2178 .0 . L0000, 52,192 .0394 8 63
S T pable 2
Hypothesi> 2
(College Over and Above 8 Basic Predictors)
Year RZ Full " )_RZ Restricted F o P dfn dfd
1974 ,2897 0838  L.372  ,2140 IS 52
1975 4110 . L1611 - 2,006 0463 11 52
1976 . .24100  .on1931 o0 1,299 (9828 - 1l 52
1977 ©.4385 - . ,0502 - 3,270 . +.0021 S TR 52
1978 (3352 7 ot L2178 T ,835 L6076 11 52

HEWE N

Table 3
Hypothesis 3
College Level Data
Budget with Outside Dollars, Student Credit Houra, Enrollment as Predictors

Year R2 Full R2 Restricted F P dfn dfd
1974 4086 .00 1,612 .2707 3 8
1975 . 2843 .00 .927 .5223 3 8
1976 .6388 .00 4,127 .0559 3 8
1977 1943 .00 563 ,6589 3 8
1978 .2537 .00 .793 .5369 3 8
i e s SR s R e R U
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Table 4
4a
_ Hypothesis 4
(Previous Budget Change - Department)

Year/ P , , o : ) -
Predicted by RZ2 Full RZ Restricted F P dfn dfd
1978 by Prev. 4  .0990 .00 1.868 .1252 1 68
1978 by 1977 .0074 .00 ‘ 521 ,5202 1 70
1977 by 1976  ..0083 - .00 .584 .5464 1 70
1976 by 1975 .0075 .00 .532 .5249 1 70
1975 by 1974 . .0139 .00 . .985 .6746 1 70
; 4b
(Effect 'of Previous Budget Change - College)

Year/ ‘ o :
Predicted by R2 Full R2 Restricted F P _dfn dfd
1978 by Prev. 4  .2621 .00 ©.533  .7190 4 6
1978 by 1977 .2238 .00 2.595 .1392 1 9
1977 by, 1976 .0988 ' ,00 . .987  .6518 1 9
1976 by 1975 1057 .00 - 1.063 . 3307 1 .9
1975 by 1974 .,0933 .00 ' .926 6366 1 9
DISCUSSION:

Variance accounted for by the eight predictors is fairly small, about 20% in
the year it is largest (1976) (Table 1). We were concerned that this eeemed to
suggest that very little of the decision was based on the data. This concern lead
to some manipulations which we shall describe furthor 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 442, a considerable improvement (Table 2). F probabilitics
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l which have received large budget increases because of very heavy enrollment demands.

: treme form of the result would be the low productivity department in a high budget
‘ S ]

i

o were not:all that‘different-from those obtained in la through le (Table 5)

'leave less money to be distributed through the rest of the'system.

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

of the pattern.

The auggestiongof these hypotheses seems to be that a department

38

is more dependent on its collegilate affiliation than on its departmental merits

in certain years.

To some degree, experience and the data tell us that this is

true. Inspection of welghting coefficients identified exactly those colleges

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

college receiving extra funds simply because they are available to the dean and the
high productivityrdepartment in a college which is not at the positive end of the

need cycle receiving a very small, or no, increase as the dean attempts to stretch

the resources around his or her units.

The low R2's for la through le motivated us to also build a model using curvi-

\

t

~The most ex-

" 1inear relationships. Uaing the ten most commonly recurring predictors, 1inear

and curvilinear, acroaa the five years as the predictors produced results which

[ Thiﬂ

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

this process.

Table 5
Year 10 Modified R2 8 Original R2
1974 . 13445 .0838
1975 .11023 1611
1976 . 24694 .1931
1977 .10332 .0502
.20089 .2178

1978

S



38

Perhaps another point to consider i; th&fhlk is likely that central admini-
strators suffer from such intense infqrmation overload that they are-forced to
make their decisions on the basis of d;fa éggteééfedkinfthé most concise 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 s;all to allow us to test the hypothesis that
the eight basic prediéto:a §ggrega§ed at the college level accounted for larger
amoﬁqts of variance than when aggregated at the department level (a fairly obvi-
ous éorollary of the previods ﬁ}pothéseé). To test for the general idea, we
chose three.variables which appeared to be heavy-conﬁributors (outside dollars,
student credit hdu;s, enrbliﬁeﬁt);(Tablé 3)§the réapica shqwedfthat even this

small number of predictors gcbodhﬁed fot“fai:lyflarge_pfopartians of variance

[

at the collegiate lével;hwhich t;nds téucénfif@ Eﬁe:préﬁiddé‘fésults relative to °

collegiate influence and the roléiof_fﬁeicollégé?in the decision making process.

Table 4 shows the results of tests to determine the "carry over" or "halo"
effects of budget changes‘to hubuequent years. Probabilities are very low; how-
ever, the patterns are consiastent with the other results: 1little predictability
" at the department level, more at the éollcsiate level.

No one should be totally surprised that provosfa or other budget level offi-
cials are forced by the ;om?laxity of their tasks to focus thoir decisions at the
highast level possible. Theso findinga may, however, confirm the suspicions and

fealings of many department chairs that they are at the mercy of forces outside

their control.
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