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Abstract: A formal model of professional output is specified, where the
university plays a game of incomplete information with the professor, who is
either a productive or unproductive type. Equilibrium frequencies of faculty
meetings, administrative duties and the number of deans emerge. The model is

tested using data from economics departments.

Le Mortification Optimal et le Chronographie de les Assemblie Excruiation. Le
Model de rigeur, de le tedium professorment, est providé, avec le université
plag le competition de le ignorique avec le professor. Le professor est
categoré intelligent ou est lumbré de le m6rgué. Le frequencie equilibrique
de les assemblie excruiation, le idiocie de le administration, et le numerer
de le cretin est predicté. Le model est crunché avec le data pour department

economique.

*
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"All good things must come to a bad end."

- Swami Mhakhaphi

Introduction

Economists are generally rather quick to point out the drawbacks of
extant institutions. When one considers government interference in markets,
government subsidies for the aged or unemployed, "fair trade" or "closed shop”
legislation or any of thousands of institutions that protect individuals from
the painful incentives to reach a Pareto optimum, a vast economic literature
is available for reference. Economists have rightfully and thoroughly
dissected the restraint of free trade involved in the American Medical
Association, the labor laws, Regulation Q, the SEC, FTC, CAB, DOE, ... and the
resultant welfare losses.1 In some cases, the criticism has even provided a
refreshing irony in a profession justifiably accused of taking itself too
seriously.2 Furthermore, every serious economist has understood that
distortions of the free market generally result in welfare losses and an
economy that could not be realistically described as even second best.3
Economists correctly argue that externalities far too often justify market
interference that protects one group at the expense of another. For some
obscure reason, however, they are often quite willing to see externalities
lurking in education.4 While they may privately disparage public education,
they rarely reach the vehemence given, say, agricultural price supports, at
least in print. But examples exist of attacks on public education, while one
can search extensively without finding derogatory references to the
institution of academic tenure. Again, economists tend to point out the
obvious deficiencies and deadwood loss associated with tenure in private

discussion, but in print, tenure is tenderly treated.




The first equilibrium models of tenure emerged from The Institute for
Advanced Psychiatric Applications.5 Unfortunately, most of these were not
translated until recently, and many of them remain classified. However, they
are certainly the first papers that incorporate the notion that the tenure
granting committee will respond to alterations in the behavior of tenure
seeking agents and vice versa. Of the Soviet authors whose works have been
translated, certainly the most profound include Khamsin (1964), Zhumkoff
(1965), and Orlov (1965).

Denied access to Soviet manuscripts, the Western modelling tenure took a
different approach. The counterfactual method was used in the first tenure
papers by Wallace (1979), Wallace and Colonel (1980), and Barren-Grossmann
(1981).6 Other authors considered the alterations of the accumulation of
knowledge, with and without tenure. Most of this enquiry focused on the
papers of early physicists in the presence of tenure, for example, Michlego
(1982).

The paper is structured as follows. In the section you have just read,
the literature is surveyed. In the paragraph you are currently reading, a
discussion of the paper's structure is presented. 1In the upcoming section, a
Nash equilibrium model is developed. The third section presents some
econometric work that, as usual, bears little relation to the formal model.
Finally, some concluding remarks and suggestions for future research are

given.

Nash Equilibrium Tenure

Suppose there are two type of professors, A and B. The professors have

utility functions Ul(r,p), where p is the amount of time spent talking to the
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dean and r is the amount of research done, i ¢{A,B}. Let a subscript j



th
refer to the derivative with respect to the j argument.

For tractability, let

o e?r log (1-p), and (1)

U

B br
4] e log (p), where a < b. (2)
The university awards tenure at time T if

T

[ r(t)dt > r . (3)
o (o]

Furthermore, the university chooses p(t), 0 < t < T, while the
individual chooses r(t), 0 < t and p(t), T < t, if tenured. If the
individual is denied tenure, he goes into "private industry",8 where type A
individuals experience p=1 and type B individuals experience p=0. Neither
does any work r in this case. 1Index the individual type choices by rA, P,

A

r , p . If the subscript is omitted, the claim holds for both individuals.

Let both types have discount rate §.

While this model is certainly a simplification of reality, it captures
most of the desirable attributes. First, there are type A people who have

lower cost of production, in the sense that

A B
U U

1 1
-K =a<b-= —E Second, type A individuals find administrative duties
U U

lower their utility, while the other type is the missing link between
professors and deans.

Theorem 1: Given p(t), 0 < t < T, T and r , we have
o

T
J o(t)dt = . For t > T, r(t) =0, p (t) =0 and p (t) = 1.
o o] A B




Proof: Examining (1) and (2), we note that private industry is just too

boring. Thus, the incentive to achieve tenure is infinite, and (3) must

hold. As log(x) for x ¢ [0,1] is non-positive, (3) holds with equality. QED
For proofs of the following theorems, see McAfee (1987).9

Theorem 2: Given p(t), T and rO:

1
r (t) = - {8t - log K - log {-log (1-p)}} (4)
A a A
where
ar
8T (o} 1 T
log K = — - ——- - [ log {-log(1l-p)}dt (5)
A 2 T T o
and
1
r =- {8t - log K - log {-log(p)}} (6)
B b B
where
br
8T o 1 T
log K = — - — - - [ log {-log(p)}dt n
B 2 T T o

This completely describes the behavior of professors. To procure an
equilibrium, we suppose that the university is unable to recognize whether a
given professor is type A or B, and thus must choose a p that will be imposed
on both types. Strong empirical evidence for the hypothesis that universities
are unable to recognize talented faculty is provided in Minn (1978). 1If o is
the proportion of type A individuals, then, the university will choose p to

T =&t
max [ e [ear (t) + (1-a)r (t)]dt (8)
o A B

subject to Theorem 2.

Theorem 3: p is constant, invariant to T and ro, and solves the equation

ap (1-a) (1-p)

p = (1-p)




Suppose x is a signal that takes on values in the unit interval, with 0
meaning an assertion is false, while 1 means the assertion is true. A measure
of information content of the signal is, then, x log x (see Logos (1972)),
called the entropy measure. By rewriting this expression, we see

ap log p = (1-a)(1l-p)log(l-p)
and thus the universities' choice of p equates the weighted information
content of administrative duties. That is to say, the university chooses
administrative tasks to make both types of professors proportionally obscure.

dp

Corollary: a = 0 2 p=1; a=1 2 p=0; —— < O.
da

Thus, type A universities minimize administrative interference, and conversely.

. 63 § .
Theorem 4: r = - > - =r > 0, and the present value of per capita
A a b B
T
-8T o a -a 1 -8 -4T
output is: PV = (l-e )— + (- + —)[-(1l-e ) - —=(1+e )]
&T a )
X
Now suppose r, is set exogenously, but the university chooses T . Then
*
Theorem 5: T = 0, PV = r,.

Now consider an exogenously fixed tenure time T and production level

ro. Then a higher proportion of Type A individuals increases the present
value of output. PV is decreasing in § - patience is rewarded. Thus, a
characterization of a high productivity university is:
i) high standards for tenure
ii) low proportion of preadministrative type B
iii) ©brief interval prior to the tenure decision

iv) 1low discount rate

v) balanced administrative interference.




These are certainly stylized facts concerning good departments. Note that, as
a?1l, p20, so that the best departments have no faculty meetings, committees,
and so forth.
Furthermore,
vi). professorial output goes up at the discount rate

vii). administrative interference is constant (incessant) over time,
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and for all but a=1 departments, is nonzero

=r
B

viii). r = - >

Wl o
o'l o

That is, Type B individuals lag behind Type A's.

Certainly these predictions are in agreement with most individual's view

of the profession. Note that vi) is the professorial Hotelling production

lemma.

Econometric Application

The model was tested by examining efficiency units of output prior and
posterior to tenure. Efficiency units of output were established by the

1

journal ranking scheme of Milcsaap (1983).1 The results are presented in

Table 1. The hypothesis that tenure affects productivity was overwhelmingly

accepted. Various tests of the hypothesis were used, and most readers will be
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familiar with them, so their mechanics are omitted.

Conclusion

Why is there tenure? What is the difference between tenure for
professors and unemployment insurance for factory workers? Noting that every
economics department has the incentive to continue to employ professors doing
controversial but high quality work, can we conclude that 'academic freedom'

is precisely the freedom to have incompetence protected?




In the seminal work by Nosfu (1984), the issue of the optimal
elimination of tenure was considered. Nosfu argues that tenure should be
eliminated as an option for all new entrants into the academic market, for
"those currently in the market entered it presuming the existence of tenure,
and, thus, to eliminate tenure would be pulling the rug out from under them".
Presumably Nosfu is expecting to quit working.

Many have argued that tenure is irrelevant, for a department can allow
deadwood salaries to lag behind the inflation rate (see Filmore (1977)). In
the presence of faculty unions, this is unclear. 1In any case, it seems to me
that tenure at public universities is precisely analogous to civil service job
security, and an equal boondoggle.

Certainly more work remains on this topic. First, a model of the
competitive determinants of ro and T should be given. Also, this model
focused on serious economists, but of course there are those -on the margin

between working for a university and elsewhere. Thus, a competitive model of
T and ro, with labor substitution, would be of interest. A continuum of
disutilities of effort, with some having an effort blisspoint associated with
positive output, would generalize the model in a valuable way.

Second, there is obviously the incentive to self select into high or low
P universities. Utilizing a continuum model, on might generate an
evolutionary selection process along the lines of MacDonald's 1984 job/worker
typing. Of course, one should capture differential returns, so that type B's

tendency to mimic type A's, in the early stages of their careers, is fully

captured.




g
Institution . E . § :—_{4 %
g = 2 5 g S
O B 23] Z é S
= 5y 3 & g 5 R & =
Data 5 5 = b= 5 & B A P P
Pre Tenure 17.0 10.1 14.3 17.3 18. 1 NAd 0® 15.1 20.9 173.9f
Qutput? (3.2) (20) (lo.n (5.5) 2.7) (0.0) (1.5) (1.0) (0.0)
Post Tenure 12.1 0 ~7.25 NAP 16.5 NAd 0° 15.3 0 173.9f
Output? (5.7) (0.0) (6.5) (3.0) (0.0) (1.5) (0.0) (0.0)
1 Test
Confidence 72% 99.9 99.9 — 55% — 100% 0% 100% 0%
Level
Wald M 8 8 8 8 8 8 8 8 8 8
Test
Brookings
Institute 0 94 100 42 -10 55 —_— 45 99 100
Test
Hoover
Institute 100 6 0 58 110 45 —_— 55 | 0
Test
Peano
Space
Filling | 2 4 8 16 32 64 128 256 512
Test
TABLE 1: Output in efficiency units at various economics departments,
before and after tenure. The last 5 rows refer to the
hypothesis: Accept a differential.
Notes:

3Standard deviation in parentheses.

BNot available.

SNot clear what productivity could mean.
dwe were scared to visit there.

©Too boring to evaluate, due to aggregation problems.

fSoviet data.




In addition, the model has not captured the phenomena observed by
Zlumbre (1981), who observed that tenure causes, in the Granger sense, serious
economists to spout random policy prescriptions unconnected with their formal
analyses. Future work should attempt to derive the Type A's spontaneous

metamorphosis into Type B's as an optimization.
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Footnotes

1
It is ironic that the existence of unequated marginals has become known

as a dead weight loss. What could be preferable to the loss of dead weight?

2For example, the analyses of the regulated monopoly, and various

associated welfare losses, that are to be found in the late Bell Journal of

Economics.

3Unlike medical doctors, the term economist is singularly unregulated.

Thus, some self-styled "economists" may take issue with this statement. The
sentence is best seen as a definition of the term "serious economist"”. Being
pragmatic forces me to conclude that those "economists" that speak on TV about
downside risks in the canola futures market, or, worse still, appear to know
what a convertible debenture is, cannot be seriously described as economists.

AAnyone who has driven through the south side of Chicago will understand
why a University of Chicago economist might see these, and other lurking
market failures. Given the conditions, it is surprising that they don't see
more.

sLocated in Lubiyanka, Moscow.

6
The Barren-Grossman paper is perhaps the most innovative of these. 1In

this monograph, she discusses the cause of her own Ph.D. dissertation, and
whether it would have been written, if tenure did not exist. She eventually
concludes: "the model was almost certainly created so that I might prove my
superiority to other economists. After all, how better to accomplish this
than by getting the profession to take my paper seriously, and then be the
first to point out how stupid it is?" She continues: "[this proved] that

economists are closet Keynesians, even today."
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7without loss of generality, one could let p be the number of faculty
meetings, the probability one must serve as Dean, or the probability one gets
interested in economic policy. This important functional form correctly
assumes professors have marginal utility of income equal to zero. Why else
did they go into academics? For evidence in support of these functional
forms, see Eden (1978) and Anthrax (1980).

80r, if they are Canadian, they work for the government.

9This is a trick to take advantage of journal ranking procedures.
Because they tend to count references in a fan-like search, a paper that
references itself will obtain an unbounded number of references. In addition,
a journal publishing a self-referential article will obtain an infinity of
references. Watch for the CJE to move up in the rankings!

10Corroboration of this model was received indirectly from comments on
it. One group of people found the optimality of positively many faculty
meetings astounding, while the rest thought it was obvious to the most casual

observer. Calling these groups type A and type B, we have found the model's

agents.

11For a survey, see Palmist (1983). Also see Skuaalid (1979).

12
Besides, only the t-test is understood by anyone. Note that, unlike

most papers, the econometric discussion section is brief, without loss of

comprehensibility.
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