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|ntroduction

m A central task inracceunting theeny andl practice:
10 measure the firmes profitability, both in the leng-
FuR and 1 the shoert-run

B In the economics literature the internal rate off return
(IRR) Is the widely: used theoretical leng-run profit-

ability cencept. IRR Isia Well-establishied measure also
among practitioners (In capital budgeting decisions)

B Viethods to estimate the IRR

metheds hased!onithe accountant’s rate of return (ARR):
Kay’s model, the average ARR methed

methods based onthe cash recovery rate (CRR): ljiri’s and
Salamon’s medels

methods based on market values (Lawson) etc.




Researeh Prokliem and IVl ethedolegy.

B Research preblem inigeneral:

— Todevelop an ebjective and eperational methodology. for
assessiing the various long-run prefitability (IRR) estimation
methods presented in literature

— To use this methodolegy fier finding out which|of the metheds
WOorks lest bothlin practice and! in theory.

B Evaluation based on simulated financial statements

— Evaluations using actual financial data frem husiness enter-
Prises sufifier firom missing an objective profitanility henchmark
(true IRR unknewn)

— Resultsihased on ananalytic deduction are valid enly under
strict assumptiens and have arrived at conflicting conclusions

— Using simulated data allews one te know: the true IRR 1n
advance for providing the ebjective henchmark needed




SPEcifiic Reseanchn Queslions

Are the metheds sensitive to cyclical fluctuatiens in
e capiital Investment activities?
— earlier research typically hased on a censtant growthappreach

Are the methods sensitive te the underlying, assumed
cashicontribuition patterns and duratien of the fillkm’s
capital Investments?

—  sensituvity analysis of the contribution distributien and the life span

Are the methods sensitive to disparities hetween the
fiilkm’s  grewih and profitanility?
— Vverification off analytic results under maore general assumptiens

Are the methods sensitive te the depreciation chelce
Used te preduce the financiall statements?

— sensitvity analysis of the filimr's accounting practice




Capital Investiment Simulatienivicdel




Some Basic Formulas

Fhe totallcontributionf. Infyear t cumulated firomi the
contributiens of the earlieryears® Investments:

f. = cash Inflow iniyear t
f

« — contribution i year t fromi capital investment 1 years back

;. = relative contribution from capital Investment 1 years back

N

life-span of every capital investment project

The true internal rate of return r:




he accountant’s profit P; ISidefined as the cash Inflow f
less the depreciation d;:

Theheok value v; off the firmat the end off period t IS

defined as:

The accountant’s rate of returnt ARR IS defined as:




[Depreciation Metheas

AnRnuity depreciation (theoretical):

Strraight-line depreciaton:

Doeuble decliniing balance methed:




Contrution Distrioutions

TThe uniform distribution

The negative binemiall distrpution

S. =ia scaling parameter
P =& shape parameter

TThe Anton distrbution




Where

Kay siViede

A = the length off the olservation period

Average ARR Methed




iirits Model

Cash recevery rate. CRR::

Wihere V. denetes the gross assets at the end ofi year: t.

IRR estimate (by, Iteration):




Resulits (iKay s Viedel)

sz IIhe estimates are insensitive to the cyclical flctuat-
jons and thelr amplitude (Trakle 2)

= When the growith rate and the true IRR are equall, the
profitanility estimates contain neerrer (lFanle 3)

2z When the annuity method off depreciation IS Used,

e estimates are perfectly, acculate

2 T he marn source of error In the estimates Is the dis-

parity between the filim’s growtha and profitaniliby

sz The firmars capitali investment oppertunities (the cont-

rilbution distribution) and accounting choice (the
depreciation methed!used) alse affect the estimates

22 I he three sources of error Interact wWith each others




Results (I siViedel)

2 Twe additional sources ofi error:
— the estimate ofi the cumulated depreciations fior the GBV

— the estimate ofi the life-spamn N

= jiri’'s medel fares numerically on the average at least
asiwellfas dees Kay's medel (Tranle 4). IHowever

perfectly accurate estimates do net exist (cf. Kay’s model In
the case k = rand under annuity depreciation)

there Is ne clear pattern (direction/magnitude) in the errers

the individual errer components cani e much larger than the
resulting totall error due to compensating effect (Table 5)

the methoed Is Insensitive to cyclical fluctuations




Results (Average ARR MV etihod)

= ihe results produced by the average ARR method
are very similar to the results by Kay s model

(Trable 6)
— maximum difference in the estimates of the two methods I1s
0.1 per cent
— Perfect accuracy. i the case k = r does not held (but holds in
the case off annuity depreciation)
— the methoed! Is Insensitive to cyclical fluctuations




Comparison off Results

= Numerical perfermance
— none of the methods clearly outperforms the others

— the errors in Kay’s and the average ARR methed are more
regular and predictable than i ljirrs methed (1jiri’'s method
has more, although compensating), SOUKCES ofi EXror)

22 Jheoretical foundations

— Kay’s model Is theoretically best founded, with the average
ARR method very close by

— ljiri‘'s model can be regarded mere as a good rule of thumhb
= Practical applicanility
— the average ARR methoed has the outstanding merit of being
directly based onian establishedl accounting practice
— Kay’s and ljiri’'simethods difficult to “sell™ to practitioners




Conclusion

= Iihe simulatien approach makes It possible to kKnew,
the true IRR 1nradvance and provides an objective
pPenchmark fer an assessment ofi the diffierent metheds

= [DUe to the inclusion of the Investment cycles Into the
medels the applicability: ofi the models heyoendlthe
steady/ state assumptiens Is confirmed

= The discrepancy between the the growth and true
profitability, Is the deminating seurce: of error in all the
three methoeds

= TThe numerical perfermance of the methods Is reughly
at par. Kay’s method is theoretically best founded and
the average ARR method most easy and straighi-
forward te apply In practice
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Flows

Visualization of Simulated Observations: Negative Binomial
Contribution,Declining Balance Depreciation, No Shock, Growth 8%,
IRR 12%, Amplitude 0.50

**************************************************************************************************

2000
1500

—¥— CapExp
—@— FundsFO

1000 —o— Deprec
o Operinc

500 '
0 L] L] L] L] L] ; L] L] L] ; L] L] ; L]
28 29 30 31 32 33 34 35

Year



Visualization of Simulated Observations:
Negative Binomial Contribution, Declining Balance Depreciation,
Amplitude 0.50, Shock in Year 24, No Noise, Growth 8%, IRR 12%
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