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An Exploratory Analysis of the Determinants of Audit
Engagement Resource Allocations

Timothy B. Bell
KPMG Peat Marwick LLP

W. Robert Knechel
University of Florida

John J. Willingham, Jr.

University of Texas at Austin

Introduction

The purpose of this study was to gain a better understanding of characteristics that
impact total audit work performed on domestic financial statement audits. Prior
studies have. investigated the determinants of audit fees (see, e.g., Elliott and Korpi
(1978) and Ashton, Elliott and Willingham (1989) ). A more recent study by O’Keefe,
Simunic and Stein (1994) (hereafter OSS) examines how client characteristics affect
both the amount and mix of labor used on financial statement audits. OSS estimated
five regression equations using as the dependent variables each of four types of labor
input hours and total audit fees. Our study uses the same data as used by OSS—data
from the period 1986 through 1989 for 249 clients of a large international accounting
firm with primary operations in the manufacturing, merchandising and high tech-
nology industries.

Our study extends the OSS and other prior studies in the following ways. OSS
studied the determinants of total (domestic plus foreign) audit hours for four different
personnel levels (partner, manager, senior and staff hours) and total audit fees. We
limit our investigation to domestic audit hours for the following reasons: (1) statutory
audit requirements may differ across jurisdictions, (2) differences in legal environ-
ments could affect the extent of audit work across jurisdictions, (3) differences in
audit market conditions may exist across jurisdictions (e.g., fixed vs. variable fee
markets), and (4) technology (e.g., audit processes) may differ across jurisdictions
even within the same audit firm.! We expect the existence of client foreign operations
will impact the quantity of domestic audit work performed. Even though domestic
auditors might not perform the actual audit work on foreign subsidiaries, consolida-
tion of these subsidiaries into a domestic parent’s financial statements could lead to
additional domestic audit work, especially administrative work dealing with the coor-
dination of the full audit.

OSS estimated separate models for each of the four labor inputs mentioned above.
We primarily focus on foral domestic audit hours aggregated across all personnel

' For example, we know that the calculation of pianning materiality for certain foreign jurisdictions differs
from the domestic calculation for the firm whose data are being studied. This could directly affect sample
sizes and the resulting extent of audit work performed.

49



“Ju9013d us) 1593181 03 SHUSI]D Sdures Jo JuIoIad ud) wolj pakeLre e sjealayul pue dures (2103 Jo 1uad1ad ua) SASLIdWOD [RATAIUL AZIS YORH AION

(zgsn)  (1sT'8IM) (0s€89) (§°569¢€) (9zoLD) (1°g8s) ©6L7) (T08'S6ST)  (695°681°T) %01

WEL  SETITY 900° 66695 %SS  TLEIE 8T #6861 %l L'$89 %S LT6T  TYTLOV'T  TO0'9T0‘T  selre
(Izen  (1z6'sy) (L'€09) '81) (T6z1) 0sL) (627y)  (YTO'SED) osc'eh)

¥L'99 £2£°88 €10 0vIgI %SS T9ZL BLT L0SE %l Tt %9 6L 8EV'SH1 £TV00T %06 - %08
(pSe1)  (888°0P) (9°685) (0'¥8¢) €o9t) 98) Lee)  (6T8LS) (#09°L)

€L°S9 TL6'09 £20° 1156 %9% 8'8TY %YE S8l %1 SIel %9 €65 6L9'18 IEE°0Y %08 - %0L
(S8p1)  (888°12) (£°00€) (L'881) (r1on (%49} sy  (190'L2) (soL'D)

88'€9 LLE'6Y €0 1'8LL %BSY L'8YE %BLE 8¥8T %Y1 £'501 %S £6€ 789t IVTYT  %OL - %09
@Lon  (LLg'sn 9'997) wien '06) (L9 coy)  (1L819) (089'0)

08'59 1Ty wo 9'v89 %BLY 9'0T€ %vE SSET BET 598 %9 0Ty 8ETOY 8LE9T %09 - %0S
(zest)  (L88'81) W'¥2e) (T'921) (5'88) 950 (ren (€16'L) W'D

££'99 qeTrse %0 TLTS %BEY YL %0p L'80T %el 9'99 %S (74 6VT'L1 80101 %06 - %0V
wos)  (@speh) Tovt) (6°$6) T T97) @D (1£€°6) L1o'n

0229 Y6¥'ST £90° 9°€0Y BTy 80LI %6¢ 7’651 %ET 1'gs %S £0C rAly4! 8TV'9  %O¥ - %0E
€91 (¥96'8) o610 (6'69) (8°59) (1354} (9'8) (LS8 (Lew)

SEYS 60507 860" £98¢ %6 €761 By L'9ST %S1 €9 %S 01z L98'8 I¥6'€  %0€ - %0T
(oev)  (zoo'L) (6°€ST) (1°26) (L95) 961 (Y9)] (186'7) (zze)

WS €TI'61 K L'Lye %6€ r'sel %y 9161 %€l oSy %S 091 89¢'G L79T  %0T - %01
(zen-  (879'L) (1'901) (1029 ((1Y%7)] (L'1y) 6'sD (856°1) (8L5) %01

96'6S 9PP'ST €61 9967 %BTE 608 %EY $'601 %831 gLy BL 0’61 ¥68°1 0EE'T  189rEWS

INOH Pa[[lg  $19SSY onsawio(]  [B10], s SIOMUaS sIageueiy siouied  (SIRfjo(] JO SPUBSNOYL)  [eAlou]

3d §931  [E30L JO 000T$ SINOH [10], 0) ULy @ SINOH JO JUIDISJ PUE SINOH JIPNY dUSIWOJ Saes S1assy 31§
a2 npny  Iad SINOH pny ansewoq Jnsawoq

a8eIoAY  OMsSWIO(] duSAWO(] [BI0, e101, Tel0L

(suonera( paepue)s) pue IFLIAY-SINOY] JIPNY [BIO], PUk dZIS JUdI[) udamlag diysuonedy
[ CLAR

50



levels. We tested (reported later) whether the four-equation modeling approach
provided more explanatory power than the model estimated using aggregate hours and
found no significant difference in proportion of explained variability in total audit
hours.

Finally, prior studies of audit production and pricing have applied the logarithmic
transformation to both the dependent variablé and the client size variable (and other
independent variables) to linearize the relationship between client size and total audit
hours. We tested several different functional forms of the size relationship and
observed that both a two-equation approach (separate linear models for small and
large clients) and a linear model using the square root of client size outperform the log
model for our sample data.

The remainder of the paper contains sections reporting on (1) the relationship
between client size and audit hours, (2) the functional form of this size relationship,
(3) the relationship between residual audit hours, after controlling for client size, and
other engagement characteristics, and (4) multivariate models of total audit hours for
small and large clients. The paper concludes with a summary and discussion of our
research findings.

Relationship Between Client Size and Total Audit Hours

Prior studies have documented the predominance of client size as the most signifi-
cant determinant of the extent of audit work performed on financial statement audits.
Table 1 presents details of this size relationship for our sample of 249 audit engage-
ments. In Table 1, the sample has been separated into ten equal intervals ranging from
the smallest ten percent of the sample, as measured by total domestic assets, to the
largest ten percent. For each interval, averages are presented for: client total domestic
assets and total domestic sales, domestic audit hours by personnel rank and in total,
total domestic audit hours per $1,000 of client total domestic assets, and domestic
audit fees billed and average fee per hour.

Table 1 shows that total audit hours are increasing in client size, but at a decreasing
rate. For the smallest ten percent of the sample whose average assets is $1.3 million,
the average time required to perform audits was 257 hours. For the largest ten percent
of the sample whose average assets is $1 billion, the average time required to perform
the audits was 5,700 hours. On the smallest engagements, about 1/5th of an hour of
audit work is performed for each $1,000 of assets. For the largest engagements, this
amount declines to six one-thousandths of an hour, or about 6 hours per $1 million in
assets. The two right hand columns in Table 1 indicate that audit fees billed and
average audit fee per hour both increase with client size.

Table 1 also indicates that the mix of labor hours is different for small and large
clients. For the smallest clients, partners and managers performed 25 percent of the
total audit work, seniors 43 percent and staff 32 percent. For the largest clients, part-
ners and managers performed 17 percent of the total audit work, seniors 28 percent
and staff 55 percent. Figure 1 illustrates the change in labor mix across the 10 size
intervals.’ The figure reveals that, except for the smallest size interval, the proportion
of partner and manager time remains roughly constant as size increases. The propor-

* For the remainder of the paper, reference to “total assets” or “total audit hours” implies domestic amounts
only. :

* OSS document this change in labor mix and test the stability of regression model coefficients across the
four models. We investigate differences in models by personnel rank in a later section. However, we do not
perform direct tests of the homogeneity of coefficients.
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tion of staff time steadily increases with size up to $100 million in assets. Based on
discussions with auditors, this phenomenon can be explained as follows.

Figure 1

Relationship Between Client Size and Proportion of
Total Domestic Audit Work Performed by Different Levels of Personnel
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(Average Domestic Assets Given for Each Consecutive Size Interval Containing 10% of Total Sample)

For small clients, most of the work performed by seniors is procedural in
nature—tests of details and workpaper documentation. Little time is spent by seniors in
a supervisory capacity, as the audit is too small to warrant cost-effective use of staff
with an intermediate layer of supervision. As clients (and audits) increase in size, the
senior’s role changes to one involving more supervision and less procedural work. The
expected result is that by employing a greater proportion of lower-cost staff and inter-
mediate supervision, profit is increased.*

In the next section, we investigate alternative functional forms of the relationship
between size and total audit hours.

Functional Form of Relationship Between Client Size and
Total Audit Hours

Different transformations can be employed to linearize a relationship that increases
at a decreasing rate. In this section, we evaluate models of the relationship between
client size and audit hours using three transformations and a two-equation approach
involving the separate linear modeling of small and large engagements. Prior studies
have used what we will call the log model to estimate the nonlinear relationship
between audit hours (or total fees) and client size.® The log model involves taking the

¢+ Auditors have expressed concern that this staff “leveraging” approach will not continue to be a profit
increasing approach. Clients’ internal audit operations continue to expand. The quality and accuracy of elec-
tronic processing of routine transactions has improved greatly over the last 20 years. As a result, large
sophisticated clients are becoming less willing to pay for staff time involving the testing of routine transac-
tions where audit differences seldom arise.

5 See, for example, Ashton, Elliott and Willingham (1989) and O’Keefe, Simunic and Stein (1994).
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natural logarithm of both the dependent variable (hours) and the independent variable
(size), as shown in (1) below:

In(Hours) = o + B * In(Assets) ¢))

Taking the antilog of both sides of this equation shows its functional form
expressed in terms of the original dependent variable, audit hours, i.e.,

Hours = e* * (Assets)P ©))

When expressed as a function of hours, instead of In(Hours), the log model con-
tains no intercept, and involves the multiplication of a slope (e®) times assets raised to
the power B.° Therefore, the log model is similar to a no-intercept model with the
independent variable being transformed by taking its nth root.”

We compare the explanatory power of the log model and two other transforma-
tions—taking the square root, and the cube root, of assets and leaving the dependent
variable, hours, in its original form. The three functional forms, as estimated on the
sample data using these three transformation methods, are depicted in Figure 2 along
with a plot of the linear model.® As shown in Figure 2, the estimated log model
dampens to the greatest extreme. The square root and cube root models fall above the
linear model up to a client size of about $2 billion, after which they fall below the
linear model. The log model falls below the linear model at an asset size of about
$600 million.

Figure 2
Four Alternative Functions Estimating Relationship Between Client Size
and Total Audit Hours
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¢ The log model, as estimated using ordinary least squares regression, requires the assumption that errors
are normally distributed, as is customary. This implies that the distribution of errors from the multiplicative
model given in equation (2) is log normal.

7 B>1 implies a relationship that is increasing at an increasing rate, and B<0 implies a decreasing relation-
ship. Therefore, we expect 0<B<1 if the size relationship is to increase at a decreasing rate.

# Sample data points have been excluded because most of the client data points would cluster near the
y-axis in this plot. This is because a few very large clients greatly expand the plot scale. Data points are
presented in Figures 3 through 8 where small and large segments of the overall sample are separately
plotted together with the estimated functions.
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In addition to the transformations described above, we estimated a covariance
model of the size relationship—2 different linear models, one for small and the other
for large clients. Determination of the size cutoff was made by examining various
plots of the relationship between hours and size. We defined small clients as those 163
clients with total assets below $25 million, with the remaining 86 clients being
defined as large.

Table 2 presents the model slope and the R? measure of goodness-of-fit for the
linear, log, square root, and cube root models estimated on the total sample of 249
clients, and for the two-equation model separately estimated on the small and large
samples. Models of each form are also presented for different personnel ranks.

The R? for the log model is not directly comparable to the R%s for the other models
because it expresses the proportion of explained variation in the log of hours whereas
the others express the proportion of explained variation in original hours. So, we
computed a quasi-R? for the log model by using the antilog of the right hand side of
the estimated log model equation to estimate audit hours. Residuals were then
computed using these estimates, and the resulting quasi-R* was computed by:

R*=1 - (ESS/TSS) 3)

where ESS is the error (residual) sum of squares, or the unexplained variation in hours
and TSS is the total variation in hours. The adjusted R? for the two-equation model
was calculated using the squared residuals from a full covariance model where the
model] intercept and slope on size are allowed to change for large clients.’ Since this
full covariance model contains two additional independent variables, the adjusted R is
presented in Table 2.

Table 2 shows that the two-equation model has the highest R, both for total audit
hours and for the four models of total hours by personnel rank. The R’s for the linear
model estimated on the total sample are very close to those for the two-equation
model. The poorest model in terms of proportion of explained variation in total hours
is the log model. Although the proportion of explained variation in In(hours) is close
to the other models, when we compute residuals for original hours using the antilog of
this model, the proportion of explained variation significantly diminishes. The square
root model performs equally as well as the two-equation model for manager hours,
and almost as well for total hours and other models by personnel rank. Incidentally,
the size exponent estimated from the log model ranges from .36 to .52, which is not
substantially different from the square root power of .5. Presumably, the square root
model fits better than the log model because it allows for estimation of an intercept,
which also changes the estimated slope coefficient. Goodness-of-fit is lower for the
cube root model, although it still outperforms the log model.

Figures 3 through 5 illustrate the dispersion of total audit hours around plots
representing the linear model, the separate small and large client models, and the log
model. Figure 3 contains the subsample of all 163 small clients. Figure 4 contains 51
of the large clients with total assets ranging from $25 million to $100 million, and
Figure 5 contains the remaining 35 largest clients with assets ranging from $100
million to $4.2 billion. The plot was separated into these three segments so that we
could clearly depict the points representing each client.

° This is equivalent to using the combined sum of the squared residuals from the small and large models as
the ESS in equation (3), with the usual adjustment for two additional independent variables to derive the

adjusted R%
"o Both the dummy variable that captures a shift in the model intercept for large clients and the slope adjust-
ment on assets for large clients are significant in the covariance model at the .10 level.
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Figure 3

Relationship Between Client Size and Audit Hours for 163 Clients
with Total Domestic Assets Less Than $25 Million
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Legend: Large Model Fit on 86 Clients with Over $25 Million in Total Domestic Assets
Small Model Fit on 163 Clients with Total Domestic Assets Less Than $25 Million
Log Model is Antilog of Log Model
Linear Model Fit on All 249 Client Observations

Figure 3 shows that the log model and small model follow essentially the same
path through the center of the client data points. The log model passes through the
origin whereas the small model has an intercept at about 264 hours. The ratio of the

Figure 4

Relationship Between Client Size and Audit Hours for 51 Clients
with Total Domestic Assets Between $25 Million and $100 Million
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Legend: Large Model Fit on 86 Clients with Over $25 Million in Total Domestic Assets
Small Model Fit on 163 Clients with Total Domestic Assets Less Than $25 Million
Log Model is Antilog of Log Model
Linear Model Fit on All 249 Client Observations

56



Figure 5

Relationship Between Client Size and Audit Hours for 35 Clients
with Total Domestic Assets Over $100 Million
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Legend: Large Model Fit on 86 Clients with Over $25 Million in Total Domestic Assets
Small Model Fit on 163 Clients with Total Domestic Assets Less Than $25 Miilion
Log Model is Antilog of Log Model
Linear Model Fit on All 249 Client Observations

small model to log model residual sums of squares is .98 for these 163 small clients,
which confirms that the small model minimally outperforms the log model over this
size range. Clearly, both the linear model and the large model tend to overestimate
hours for small clients.

Figure 4 shows that the small model, when extended into the large client range,
significantly overestimates total audit hours. The large model has roughly the same
slope as the linear model, but its intercept is about 350 hours higher. The log model is
closer to the linear model when client size is just over $25 million, and it passes
through and closely approximates the large model toward the upper end of this range
where size approaches $100 million in assets. The ratio of the large model to log
model residual sums of squares is 1.14 over this range, indicating that the log model
has a better fit over the lower range of large client sizes.

Figure 5 shows that the log model significantly dampens at the extreme upper end
of the range of large clients, indicating that it is not descriptive of the relationship
between size and hours for the very largest audit clients. The linear model and the
large model trace similar paths over this upper range for the largest clients. The ratio
of the large model to log model residual sums of squares is .36, confirming the inferi-
ority of the log model in this upper range of size.

Figures 3 through 5 indicate that the two-equation model and the log model are
approximately equivalent in terms of proportion of explained variation in audit hours
for all but the very largest clients. The two largest sample clients “swamp” the models
in that total hours are more than twice that of any other sample client. The log model
is the least sensitive to these two observations. In fact, the sum of the two squared
residuals for these observations when estimated using the log model (in antilog form)
account for 82 percent of the residual sum of squares from that model in this upper
size range. We investigated the sensitivity of results to these two “mega-clients” by
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temporarily dropping them from the sample and recomputing the R?s for all models.
Both the two-equation and log models explain 69 percent of the total variation in audit
hours for the remaining 247 clients. The linear model explains 62 percent of total vari-
ation, which is significantly lower than the two-equation and log models. The square
root model had the best fit on this truncated sample with an R* = .76.

Figure 6

Relationship Between Client Size and Audit Hours for 163 Clients
with Total Domestic Assets Less Than $25 Million
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Legend: Small Model Fit on 163 Clients with Total Domestic Assets Less Than $25 Million
Log Model is Antilog of Log Model Fit on 247 Client Observations
Square Root Model Fit on 247 Client Observations

Figures 6 though 8 illustrate the dispersion of actual total audit hours around plots
for the separate small and large client models and the log and square root models
when estimated on the truncated sample of 247 observations. All three models appear
nearly identical for the subset of 163 small clients depicted in Figure 6. In Figure 7,
the square root and log models appear similar for the subset of 51 clients with assets
between $25 million and $100 million. The large model appears to slightly overesti-
mate hours within this range. For the remaining 33 large clients with assets greater
than $100 million, the square root model depicted in Figure 8 appears to outperform
the other two models.

Based on the analyses presented in Table 2 and Figures 3 through 8, we make the
following observations. First, R’s should be cautiously interpreted when transforma-
tions are made to a dependent variable, as in the case of the log model. Reliance on
the proportion of explained variation in the transformed dependent variable may be
misleading. Second, the estimated two-equation model fits the relationship between
client size and audit hours at least equally as well as the log model, and better when
the largest clients are not truncated from the sample. Third, the square root model
significantly outperforms both the two-equation and log models for all but the largest
“mega-clients”.

We utilize the two-equation model for our remaining analyses of the impacts of
other engagement characteristics on residual audit hours because it explains the
largest proportion of total variation in the complete sample. We do not wish to exclude
“mega-clients” from our analysis because other characteristics may explain some of
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Figure 7

Relationship Between Client Size and Audit Hours for 51 Clients
with Total Domestic Assets Between $25 Million and $100 Million
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Legend: Large Model Fit on 84 Clients with Total Domestic Assets Greater Than $25 Million
Log Model is Antilog of Log Model Fit on 247 Client Observations
Square Root Model Fit on 247 Client Observations

their residual variance. However, we recognize that the square root model may
provide slightly better control for the effect of client size on audit hours for the
majority of clients in the sample. In the next section, we analyze the relationship
between other engagement characteristics and residual audit hours after controling for
client size using the two-equation model.

Figure 8

Relationship Between Client Size and Audit Hours for 33 Clients
with Total Domestic Assets Over $100 Million -
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Legend: Large Model Fit on 84 Clients with Total Domestic Assets Greater Than $25 Million
Log Model is Antilog of Log Model Fit on 247 Client Observations
Square Root Model Fit on 247 Client Observations
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Relationship Between Residual Audit Hours and Other
Engagement Characteristics

In order to investigate the association between characteristics other than size and
total audit hours, we computed residuals from the two-equation size model and coded
each residual as negative or positive for both the small and large models. Negative
residuals indicate the size model overestimates hours and positive residuals indicate
underestimation of hours. Next we examined the association between other engage-
ment characteristics and residual signs for the small and large clients. Significant
associations provide preliminary indications of the existence of other characteristics
that may help explain over- or underestimation of audit hours based on size alone. For
example, consider two clients of approximately the same size, with one having signifi-
cant foreign operations and the other having no foreign operations. If the existence of
foreign operations necessitates more audit work, we would expect total audit hours to
be greater for the client with foreign operations. Assuming both of these observations
influenced the intercept and slope of the size model, it is reasonable to expect that the
model would overestimate hours for the client with only domestic operations, and
underestimate hours for the client with foreign operations.

Twenty-seven engagement characteristics were investigated in the manner
described above-17 qualitative indicators and ten continuous measures. Table 3
reports the association between the 17 qualitative characteristics and residual signs for
small and large clients, and for the total sample taken as a whole. Characteristics have
been grouped into the following categories: client complexity, client controls and
assistance, risk characteristics!' and audit characteristics. For each qualitative charac-
teristic, Table 3 reports the proportion of clients with negative residuals exhibiting the
characteristic, the proportion of clients with positive residuals exhibiting the charac-
teristic, and the probability for a Pearson x* test for significant differences in observed
and expected frequencies. Characteristics whose proportions are significantly different
for negative and positive residuals at the .05 level have been highlighted in Table 3.

Table 3 indicates that qualitative client complexity measures are significantly
correlated with residual audit hours for large clients, but not for small clients. A
significantly higher proportion of large clients with positive residuals exhibit the exis-
tence of foreign operations, of a partially or fully decentralized accounting and
financial control system, and of a high degree of operational complexity, as compared
with large clients with negative residuals. For example, sixty-three percent of those
large clients with positive residuals have a high degree of operational complexity,
compared to only 22 percent of large clients with negative residuals.

Table 3 indicates that neither quality of, and extent of reliance on, client internal
controls nor client assistance are significantly associated with residual audit hours for
either small or large clients. However, several risk characteristics appear to affect total
audit hours. A significantly greater proportion of large clients that are public compa-
nies have positive residuals.'? A significantly larger proportion of small clients with
excessive employee turnover have positive residuals. A higher proportion of large
clients with low overall inherent risk have negative residuals, and a higher proportion

" This paper does not investigate the issue of whether, or how, auditor business risk impacts audit fees. See
Bell, Lansdman, and Shackelford (1994) for a detailed analysis of this related topic.

2 Obviously, many of the client and audit characteristics could be assigned to more than one category. For
example, a public company typically is a more complex client than a private company, e.g., SEC filings
would require additional audit work. However, we include this characteristic in the risk category for
obvious reasons.

60



"[9AT SO° Y3 18 JuedyIuIS ST 1SaY, arenbg-1y) uosmeaq seresipuy dejpiog

0000 %8 %97 000" %P8 %OP 91" %8T %81  (YHAOQ) YSIH 01 1eISPOJA SI Juswadesuy J0j SINOH SWILIAQ JO IaqunN

e %¥8 %16 9T  BI9  BYL 801"  %L6 %001 (ONIINILQ) pug-reax [edsk] sualD)

01 juanbasqng pauLopra A[LIBWILIY S2INPad0id NIPNY

sonsLvlIRIRY)) JIPNY

ST %TT %8I ¥6L  BST  %ElL 60 %9T %IT (NIdOQ) paytrenbup) ueyy, 1oqQ st uotuidQ Npny

878 %8 %L 79 %€ %y 129 %11 %6 (ALINOAQ) 2anedaN st Aymby  s1opjoysreqs pajeprosuo)y

o %6  %¢E oLy %S BT 8P0° %IT %€ (ISTAIIH) YSTH ST YsRY Jua1ayu] [EIPAQ

€000 %ST BtV 1000 %€ %LS 6LT  %9T  %9E (ISTAIMOD MO ST YSTY Juateyu] [[eloAQ

L00° %8S %Ob 190  %LS  %9¢ 600" %8S BTV (NANLA) MOT 10N st serourn], sekordwg s uat[)

606" %E %E 8VE B0 BT OLL %y %t (3DVQ) Auedwo) maN S] 3UD

000" %0€ %OT 000 %8S %SI STl %ST %8 Qr19ndq) Auedwo) arqnd s 11D

, sansuReIey) NS

ELT  BY9  BIL L89  %OL %YL 8LT  BI9 %69 (LSYNIOQ) SAISUA)XH 0} 2JEISPOJA] ST SOURISISSY UL

689 %S WL 87 WET WLl L98 %l %1 (LSVIQ) 2AISUIXH 0} 9JeIoPOJA] ST IPNY [EUINU] WOLJ SOULISISSY

0€6° %0l %6 €8 %OT BT OLL %Y %€ (ATEIDIQ) AAISUAXF 0} 3JEIOPOJA] ST SORUOY) [EUIOJUT UO JIUBIY

96 wL  wL LLE %€ wL 9v9" %0l %8 (TILDA) s[onuo) oN AJ[EHA JO J0Od SEH JUAID

QUE)SISSY 2@ S[ONU0)) UL

0000 %9T %6 0000 %E9 BT 8ST %9 %T (XATINODQ) xa1dwo)) K197 10 ApaTe st ‘sour] 1onpoid

Jo uoneoyIsIeAl( pue syun) Suneiadp jo uonesor] pue

Ioqunp oY) Aq painseajy se ‘Arxejdwo)) euonedp

Iy %BLT %El 786 %8E  B6T 56 %S %S (daAQ) xe1dwo) st juswuonauy ddd SIS

€00  %BLT  %SI 0" %IS  %¥C 6LS %YL BII (TVYLNIDQ) pezienusos A[[ng 1o A[jented s

[onuo)) [eueuL] 22 SUNUNOOdY S IUSID)

6000 %ET  BII 6£0°  %BSY %YT 0O %11 %b (SdOY0AQ) suoneisd( uSiero] SeH UMD

fyxapdwo) Juaty)

‘qoiy 'sod SN ‘qold . 'sod  'SoN ‘qo1d 'sod  SoN sonsLIoeIRy)) Juaageduy
SRID) 642 IV sjuatD) 9317 98 SJustD) fews €91

(SINOYY PNy [BNPISIY ANISOJ *SA IANETIN YIIM SHUII)) JO S)asqng 10j pajroday suoprodolid sjdures)
SI|qeLIBA dAne)en() — SONSLIdjIRIRY)) JIPNY PUE JUII[) PUE SINOY PNy [enpisay uddm)ag diysuonepy
€ 3qeL

61



[PAYT GO Ay e Emouimﬁm ST SUBDJ| UI S3OUSISYI(T 10§ 153)-) SIBDIPU] Rejplog

099 ¥99°  $69° yeS 9 068 ¥es L89  L¥L (ADOVIIATT) 51985V [B10], £q PApIAL( SAIN[IGEL'] [BIOL JO An[eA Joog

sousHRgORIRY) HSRY

6LS  S6T9 SOV9 oey” 1969 8TLY 80T ST6S TWT9 (YH¥EdFH) SIoH 1pny

onsawo(y Aq papIAI( PA[[I S99, NpNY dnsawoq

Wy 69 LS9 v8I°  €'ES  LT9 I v8L  TLY9 (XDNHDYN) Hoday upny a4 Jo ajeq

pue pug-Tea [BIsL] S IUSID) UsamIag sAe( JEPUSTED) JO ISQUIDN

£ 61 81 U YT 81 0zs 91 L1 (LOLYNS) 1uawageduy sy,

UO PayIOM SEH (S)I0TU9g JUaLIN)) SIBIX JO IaquunN

986" 8T 8T ey 0t 143 o1sT LT ¥v'e (LOLEDIN) 1usuwradeduy smyL

UO PoqIOA\ SeH (S)IaSeury JUSXIND) SIEK JO JOQUINN

88 ¥t Sy 669° LY s (4 T % 4 (44 (LOIILd) wsurafedug siy,

UO POYIOA SEH] IOWIE] JUSLIND) SIBSX JO JOqUINN

65 Y01 L6 069"  ¥el ST 8SL 878 €8 (SYXTD) WAL © SB STeag JO JoquInN

sansHRPRIRY) JIPNY

i Te Tt 6LV €S 6¢ 020 6T #T  (SINOdTYL) wwewoeSedug sy, Joj suoday 1pny ojeredas Jo 1oquin [el0L

120" %18V %E€8'1 YOl %896 %60°S SIC  %IIT %810 (SHTYSYO-D) sa[Es [e10], 01 U120 Jo 28euadIag

910"  %BIEY %EST €0T  %BSL BITY 810"  %IST %ETO (LSSVI04) 1358V [EI0], 03 uS12104 JO 2Fejuadiag

. Anxarduo)) yuar)

Qo1 sod SN ‘qold  sod ‘SN '‘qoid sod  FoN sonsHR)oRIRy) JuswaSeSug
SIS 6T NIV et 98re] 98 SR [rewrs €91

(SInoY )Py [eNPISIY IANISO] "SA IARETIN YA SJUIIL)) JO S}IsqNS 10§ pajtoday sueapn)

SI[qELIBA SNONUNU0)) — SONSLIdIILIRY)) PNV pue JUSI[) PUE SINOJ] }IPNY [EnpIsay usam}aqg diysuonedy

p 31qEL

62



clients with low overall inherent risk have negative residuals, and a higher proportion
of small clients with high inherent risk have positive residuals.

Finally, Table 3 indicates that timing of the performance of audit procedures, i.e.,
whether significant interim work is performed, does not appear to significantly impact
residual audit hours from the size models. However, a significant amount of overtime
is spent by the engagement team on large clients with positive residuals.

Table 4 reports means for characteristics measured on continuous scales for clients
with negative and positive residuals, and the probability from t-test ‘s for significant
differences in observed means.”® Characteristics whose means are significantly
different for negative and positive residuals at the .05 level have been highlighted.
Table 4 indicates that none of the characteristics measured on continuous scales are
significant for large clients. Three client complexity characteristics are significant for
the small client subsample. These are: percentage of foreign to total assets, percentage
of foreign to total sales, and the number of separate audit reports issued for the
engagement. For each of these complexity measures, small clients with positive resid-
uals have significantly larger means.

OSS test for auditor learning effects by evaluating the incremental contributions of
a set of dummy variables capturing the tenure of the audit firm with the client. They
find no evidence of the effect of audit firm learning on total audit hours. We supple-
ment their learning tests by investigating the tenure of current audit personnel, as
opposed to audit firm tenure. In Table 4, we report tests for significant differences in
the mean number of years personnel have worked on the current audit engagement for
clients with negative and positive size-model residuals. The learning hypothesis would
imply that audits being staffed by the same personnel for several years should take
less time to complete, compared to audits with a less experienced engagement team.
The section in Table 4 labeled “Audit Characteristics” reports the mean number of
years partners, managers, and seniors have worked on the current engagement. These
average experience measures are not significantly different for clients with negative
and positive residuals, regardless of size, indicating that familiarity with the client’s
operations does not result in a reduction of audit hours.

Summarizing to this point, preliminary tests for identifying engagement character-
istics impacting total audit work performed indicate that client complexity and certain
audit risk characteristics are significantly associated with residual audit hours after
controlling for client size. No initial evidence exists that quality of client internal
controls, level of client assistance on the audit, or other audit characteristics (except
overtime) significantly impact total work performed on financial statement audits. In
the next section, we report the results of tests of multivariate models of total audit
hours.

Analysis of Multivariate Equations of Total Audit Hours for Small
and Large Clients

The analyses presented in the previous section provide a preliminary indication of
those engagement characteristics other than client size that might provide significant
incremental explanatory power in multivariate models of total audit hours. In this
section, we report the results of our specification of a final model of total audit hours.
We also investigate those engagement characteristics most significantly associated
with the allocation of audit hours for different personnel ranks.

" Pooled within-groups standard deviations are used where warranted.
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Table 5 reports our final multivariate models of total audit hours for small and large
clients. We tested many combinations of engagement characteristics, including inter-
actions among characteristics, using our analyses of residual hours to guide our
choices. However, we did not limit our search for significant incremental variables to
those significant variables identified in the preliminary residual analysis. All of the 27
engagement characteristics were given a chance to enter the final model in various
forms.

The large client model presented in Table 5 contains a set of client complexity
measures, including size, and a low inherent risk indicator variable. All variables are
incrementally significant at the .05 level and coefficient signs are consistent with our
intuition. The model indicates resources are allocated to large audit engagements in
the following manner. For each $1 million in total assets, one hour is added to total
audit hours. Each audit report issued for a large engagement results in the addition of
78 hours to the audit. On average, if a large client is rated as exhibiting low inherent
risk, total audit hours decline by 670." On average, if the client exhibits a high degree
of operational complexity, 738 hours are added to the audit. Finally, for those large
. public clients with foreign operations (22 percent of our sample of 86 large clients),
total audit hours increase by about five for each $1 million in total assets. The large
client model explains 94 percent of the total variation in total audit hours for the 86
large clients.

The lower section of Table 5 reports our final model estimated on the 163 small
clients. As with the large client model, this model contains a set of client complexity
measures, including size, and an inherent risk indicator variable (slope adjustment on
size for high, instead of low, inherent risk). All variables are incrementally significant
at the .05 level except for total number of separate audit reports (t-test probability =
.11), and all coefficient signs are consistent with our intuition. The model indicates
resources are allocated to small audit engagements in the following manner. For each
$1 million in total assets, 23 hours are added to total audit hours. Each audit report
issued for small engagements results in the addition of 16 hours to the audit. On
average, if a small client is a public company, total audit hours increase by 119. For
each percentage point of foreign sales to total sales, audit hours increase by nine.
Finally, for those small public clients with high inherent risk, total audit hours
increase by about 21 for each $1 million in total assets. The model explains 54 percent
of the total variation in total audit hours for the 163 small clients."

' Dummy variables that shift the model intercept capture “average” effects on hours for the entire subset of
clients exhibiting the characteristic. In reality, the effect would likely vary across engagements depending
on the size of the client and the existence of other engagement characteristics. For some characteristics our
model only includes a term that captures the intercept shift because additional variables that attempt to
capture related slope changes were not statistically significant.

'* Table 5 indicates that the large model explains 2 much higher proportion of total variation in hours for the
86 large clients as compared to the proportion of total variation explained with the small model for the 163
small clients. We can only guess as to why this is true. One explanation is that the two “mega-clients”
discussed in an earlier section contribute a large proportion of the total variation in hours for large clients,
and influence model fit to the extent that much of this variation is explained. We dropped the two largest
clients from the large sample and re-estimated the final large model. The R? dropped to .79, still signifi-
cantly higher than for the small model. Based on discussions with auditors, we suspect the principal cause
for higher unexplained variability in hours on small clients relates to the high degree of variability in the
quality of the accounting support function within small clients. Some small cliénts have implemented high
quality reporting systems, and others have not. For those clients who have poor systems or none at all, a
large portion of the total audit work involves accounting work. This characteristic is virtually nonexistent
for large clients.
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The R? for the full two-equation model is .95 (adjusted R? = .94)." If we delete the
two “mega-clients” from the large sample, the R* for the full two-equation model
drops to .84 (adjusted R* = .84), but the coefficient signs and significance levels are
unaffected. We also estimated the full two-equation model using the square root of
assets as the client size measure. The R? for this model (not shown is Table 5) is .89
when estimated on the full sample of 249 clients, and .88 when estimated on the trun-
cated sample of 247 clients. These results indicate that the two-equation model with
total assets used as the client size variable performs slightly better than the two-equa-
tion square root model for the full sample of 249 clients, but the two-equation square
root model performs slightly better on the truncated sample of 247 clients.

Table 5 also reports the t-statistics for coefficients in separate models of partner,
manager, senior and staff hours. Client size for those large clients that are not public
companies with foreign operations is not significant in determining the allocation of
partner, manager and senior hours. Size most significantly impacts the allocation of
staff hours for large clients. The same phenomenon exists for the low inherent risk
characteristic for large engagements—staff hours are the only hours that are signifi-
cantly reduced. Partner, manager, and senior hours are significantly increased by the
total number of separate audit reports, but staff hours are not significantly affected by
this characteristic. For large clients with a high degree of operational complexity, allo-
cations of hours for all four personnel ranks are significantly positively impacted, but
for seniors only marginally (t-test probability for seniors = .06). Allocations of hours
for all personnel ranks is significantly impacted by size for those large public clients
with foreign operations.

For small clients, Table 5 indicates that allocations of hours for all personnel ranks
are significantly impacted by client size. The total number of separate audit reports
does not significantly impact allocations of hours for any rank of personnel. Sixty-
nine percent of the sample of 163 small clients have only one audit report, whereas 74
percent of the large clients have more than one audit report. We included the variable
in the small client models because it was marginally significant for the total hours
model (p = .11) and because the preliminary analysis of residual hours (reported
above) indicated significance. Partner and manager hours are significantly higher for
publicly traded small companies, but allocations of senior and staff time are not
significantly impacted by this characteristic. For each percentage point of foreign
sales to total sales, audit hours for partners, managers and seniors are significantly
increased, but not for staff. Finally, allocations of hours for managers and staff are
significantly impacted by client size for those small clients with high inherent risk, but
not allocations of hours for partners and seniors.

In order to investigate whether the use of separate models by personnel rank might
explain more of the variation in total audit hours, we estimated total hours using these
separate models for small and large clients, and computed the proportion of total vari-
ation in total audit hours explained by the aggregate estimates. Estimated hours for
each personnel rank were first summed for each sample client, yielding an estimate of
total audit hours. Residuals were then computed by subtracting these estimates from
actual hours. The squared residuals were then summed and the R? for total audit hours
was computed using equation (3) given above. As indicated in Table 5, this R? is .95
and is not significantly different from the R* resulting from application of the total

-hours model without concern for personnel ranks. In fact, the residual sums of squares
for both approaches are almost identical.

' See footnote 9.
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Summary

In this study, we investigated the association between many audit engagement
characteristics and quantity of work performed on domestic financial statement audits
to better understand the determinants of audit resource allocations. We observed that
for a sample of 249 manufacturing, merchandising, and high technology clients,
different characteristics appear to impact quantity of audit work performed for small
and large engagements. For small engagements with total assets up to $25 million,
client size, ownership status, the percentage of foreign to total sales, and whether the
client exhibits high inherent risk appear to significantly impact the quantity of work.
For large engagements with total assets over $25 million, client size, the total number
of audit reports, a high degree of operational complexity, whether the client exhibits
low inherent risk, and whether the client is a public company with foreign operations
appear to significantly impact the quantity of work.
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