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How to Calculate Adjunct Costs Reliably
and Accurately?

 Dynamic Institutional Environment
— Changes in enrollment
— Changes in full-time faculty numbers and loads
— Changes in adjunct compensation

— Frequent modifications of programmatic and general
education curricula

e Administrative Accounting Abhorrence

— Division Chairs intimidated in trying to forecast adjunct
costs many months in advance.

— Experienced, senior administrators are challenged to
rigorously review adjunct projections among dissimilar
academic divisions



The Old Way at Cazenovia College

Deans and Division Chairs
reluctantly made predictions
that depended on a limited
number of input variables
(e.g., faculty and student load,
enrollment, average class size,
etc.) and experience-based
“judgment” to forecast
adjunct costs.

The issue: how accurate are "| refuse to

the predictions? answer that
guestion on the

grounds that |
don't know the
answer.” -
Douglas Adams



An Alternative Way

e Computer simulations make predictions in
complex and variable situations.

 To replicate uncertainty, simulations inject
variation into the equations and then repeatedly
calculate the effects of this variation on multiple
sequences of outputs.

* These “iterations” take advantage of Chance.

"That's right!" shouted Vroomfondel, "we
demand rigidly defined areas of doubt and
uncertainty!"

The Hitchhiker's Guide to the Galaxy




Monte Carlo Simulation

Applies randomness to input variables to
iteratively assess the effects on output variables.

Can be thought of as simulated individual
samples from a larger population.

The ultimate goal of the Monte Carlo simulation
is to produce enough samples, which when
statistically analyzed closely match data already
in hand from an unwieldy environment.

The number of iterations (samples) can be very
large thanks to computer processing



Fundamental Model

e Calculations on an academic year basis.

e Start with a simple verbal model: the Needed
Number of Adjuncts (A) is dependent on the
difference between the Expected Number of
Sections (S) and the Capacity of Full Time
Faculty (C) to teach them.

e Mathematically:
A=5-C



Some Modest Expansions

e Number of sections, S, depends on the Number of
Students (N;), their Expected Loads (S,) and
Average Class Size (C))

S=(N.*S,)/ C.

e Faculty Capacity, C, depends on Number of
Faculty (N;) and their Average Loads (F))

C=N,*F,



So, the Full Model Is

A=5-C
= [(NS*SL)/ Cs] - [N,_— *FL]

e Furthermore: Adjunct Costs, AS, = A *
52,300, where $2,300 is the average adjunct
compensation per section



Now, | Add the Uncertainty

* To produce the uncertainty in N, C, N- and

F,, use the Excel function RAND ()

= min + RAND()*(max-min)

Numoerof | Numberof | Average Class | Faculty Load
Students (N [ Faculty (N~ | Size (€| If)

Min 134 45 1287 3

Mox 938 %3 1473 )




4,999 iterations for the model
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Results

$645,747

e Univariate Regressions to predict Number of Adjunct Costs, AS from N..

AS = m*N, +b, where
m = 1587.532 and

b =-676923
Students (2- Estimated Actual Adjunct
term average) | Adjunct Costs | Costs (AS)
(As)
05-06 $548,652 $481,663 -12%
772
06-07 $574,052 $593,014 +3%
788
07-08 $747,093 $741,701 -1%
897

08-09 931 $801,069 $730,300* - 9%



Conclusions

e Once the simulation and regression analysis are done,
calculation of adjunct costs needs only to take into
consideration one variable, the projected average number
of students to be enrolled in upcoming years.

 On average, these simulations overestimated adjunct costs
with less than 5% error.

 The variation around that average can be readily explained:

— The 12% overestimation in 05-06 results from post-hoc budget
rescissions that reduced adjunct costs.

— and the 9% overestimation for 08-09 results from hiring of 5 new
full-time faculty, further reducing the need for adjunct instruction.



Conclusions

e Simulation models are sometimes criticized
for being either abstract, or at least hard to
understand.

* Afrequent question is how we know that our
model is correct?

e The answer is that, at least initially, it doesn’t
matter. The real issue is whether the model,
as a tool for prediction, works or not.



Conclusions

 As Douglas Adams wrote “The universe is a lot
more complicated than you might think even if
you start from a position of thinking that its
pretty damn complicated to begin with.”

e Monte Carlo simulation resolves a lot of
uncertainty in adjunct budget forecasting by
relying on well-understood laws of probability.

 And that’s the pragmatic “bottom line”: IT
WORKS (and it will work even better with some
tinkering of the input parameters)



To sum up using Adams: “I may not have gone where | intended to go,
but | think | have ended up where | needed to be.”

Using Monte Carlo Analysis for adjunct budgeting can help us take the
best advice of the Hitchhiker’s Guide....
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