ceutical products, including cos-
metics and perfumes, to illustrate
the operating expense adjustment.

AMNMaoath i

In applying each of the gross profit
methods identified above, some
economists use a naive model
(without any predictor or explana-
tory variable) to determine the arm'’s
length amount of gross profit of the
taxpayer under review.” In general,
the naive model fails to satisfy the
best method rule that taxpayers and
tax administrators adopt the most
reliable measure according to the
arm’s length principle.® The naive
model suggests fitting the follow-
ing equation to determine the arm'’s
length gross profit margin:

(I} g=a+e,

where g denotes gross profit mar-
gin (gross profit over net sales),
o denotes a mean or average
gross profit margin, & denotes a
random error associated with the
i-th comparable, and i=1to N
comparables. The error term has
zero expected value and a con-
stant variance. This indicates that
the average error has a null ef-
fect in determining the appropri-
ate gross profit margin.

The naive model asserts that the
gross profit margin depends on a
single parameter («), plus a ran-
dom variation (e), but it does not
incorporate a predictor variable.
Therefore, fitting the naive model
is equivalent to computing an av-
erage gross profit margin among
a sample of comparables.”

A major problem with the naive
model is the absence of any pre-
dictor or causal factor explaining
the behavior of the gross profit
margin. As a result, the variance

of the gross profit margin pro-
duced by the naive model tends
to be large compared to any cen-
tral measure of the data distribu-
tion. In this way, the naive model
may produce results that are in-
consistent with the regulations
because it does not incorporate
the effect of functions performed
on the gross profit margin.®

However, in contrast to the under-
lying theory of the naive model,
gross profit tends to be influenced
by variables other than net sales,
such as operating expenses. To test
the proposition that operating ex-
penses are a basic predictor vari-
able of gross profit, | examined the
results of publicly traded U.S. com-
panies primarily engaged in the
wholesale distribution of prescrip-
tion drugs, proprietary drugs, and
toiletries, including cosmetics and
perfumes, classified in Standard In-
dustrial Classification (“SIC”) Code
51227 (see Appendix and Exhibit 2).
My selection of industry is arbitrary
and is done for the purpose of il-
lustrating the principles involved in
the proposed adjustment herein.

After selecting a predictor vari-
able, | examine the relationship
between the gross profit margin
and the operating expense ratio
(excluding depreciation). There-
fore, I propose the regression
model as a more credible alter-
native to the naive model:'

(2) g;=f(x,)+¢,fori=1to
N comparables.

Above, x; denotes the operating
expense ratio (selling, general, and
administrative expenses, except
depreciation and amortization,
over net sales) of the i-th compa-

rable. As a first step in the analysis,
| recommend plotting x,versus g,
because a scatter diagram provides
insight into the functional relation-
ship between two variables, and
allows facts and circumstances to
dictate the relationship exhibited
by the selected comparables. For
example, the x;versus g scatter dia-
gram will show the existence of any
non-linearity in the particular
sample of comparables being ex-
amined, or the existence of any ex-
treme observations. Assuming the
existence of a single predictor vari-
able, the regression Model 2 can
be interpreted as a polynomial of
degree 1 (representing a linear
model) or of degree 2 (represent-
ing a quadratic model).

Reg. §1.482-1(e) (Arm’s length
range) provides that the arm’s
length range is determined by ap-
plying a single pricing method se-
lected under the best method rule
to two or more (i.e., N = 2) un-
controlled transactions of similar
comparability and reliability. Fur-
ther, Reg. §1.482-1(e)(2)(B) pro-
vides that if exact comparables are
not found (which, in my experi-
ence, represents the general case
under ordinary facts and circum-
stances), the arm'’s length range will
be determined by including the
middle 50% of the data."" There-
fore, the arm’s length range can be
determined by multiplying the
standard error of the fitted regres-
sion by a known t-scalar derived
from a statistical table.'? As a good
approximation, the arm’s length
range can be computed according
to the formula:

(3) g, + 0.6745 s,

where g, denotes the gross profit
margin predicted by the fitted re-
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Model alpha beta gamma sigma rho? N
1 Naive 0.2368 0.1724 | 16
2 Linear 0.0439 0.9984 0.0496 0.923 16
3 Quadratic 1.7206 -1.5001 0.0289 0.972 16

gression for a given level of op-
erating expense ratio, and s de-
notes the standard error of the
fitted regression model."* As
shown below, § can be deter-
mined by a series of competing
models, including the naive and
regression models.

A scatter diagram between the
paired x, and g, for the sample of
pharmaceutical distributors ex-
amined suggested a quadratic re-
gression in which the intercept is
not statistically different from
zero (see Exhibit 1). The Greek
characters « (alpha) denote the
intercept of the regression model,
B (beta) denotes the first slope,
and y (gamma) denotes the sec-
ond slope. Likewise, o (sigma)
denotes the standard error of the
fitted model, and p (rho) denotes
the correlation coefficient be-
tween the response and predic-
tor variables. In the case of mul-
tiple regression analysis (such as
polynomial regression), rho? (or
the adjusted R?) is adjusted for the

number of predictors introduced
in the model.

According to the smallest sigma
(or minimum error) rule, Model 3
is the best model among the three
competing models reviewed. This
rule is reflected also in the fact that
Model 3 produces the smallest
HilLo ratio (an index of reliability),
which is the ratio of the upper limit
to the lower limit of the predicted
gross profit margins produced un-
der the competing models:'*

The statistical results above re-
flect three-year weighted-average
financial information from 16
companies out of the original
sample of 19 distributors of phar-
maceutical products (see Appen-
dix and Exhibit 2). Three compa-
nies were set aside from the analy-
sis because either a given com-
pany produced a large standard-
ized regression residual (Andrx
Corporation, “ADRX”; and NU
Skin Enterprises, “NUS”), or it rep-
resented an observation whose
predictor variable gives a large in-
fluence on the gross profit margin
(Scios Inc., “SCIO”"). For example,
SCIO has a three-year weighted-

average operating expense ratio of
96.6%, and therefore has a large
three-year operating loss.

If the three outlying companies
are included in the analysis, the
shape of the relationship between
the gross profit margin and the op-
erating expense ratio does not
change (see Exhibit 1, which repre-
sents a scatter plot of the full
sample). However, the results are
much less reliable. For example, the
standard error of the linear regres-
sion would be 9.88% instead of
4.96%, and the standard error of the
quadratic regression would be
7.11% instead of 2.89%, as re-
ported above. Moreover, an analy-
sis of the standardized residuals pro-
duced by the fitted regressions does
not justify inclusion of the three sta-
tistical rascals in the reported results.

The following two examples il-
lustrate the operating expense
adjustment proposed herein.

Example 1: Reg. § 1.482-
3(c)(ii)(D) (Sales agent) provides

Operating
Model Low g High g HiLo Ratio profit margin
1 Naive 0.1205 0.3531 2:93 0.0705
2 Linear 0.0604 0.1273 2.1 0.0104
3 Quadratic 0.0628 0.1018 1.62 0.0128




Transfer Pricing Under Gross Profit Methods

under the resale price method that
if the controlled taxpayer is com-
parable to a sales agent that does
not take title to goods (or otherwise
assume inventory risks with respect
to ownership of such goods), the
commission earned by such sales
agent, expressed as a percentage of
the uncontrolled sales price of the
goods involved, may be used as the
comparable gross profit margin. In
general, wholesale distributors of
large volume (or bulky) products
performing limited functions and
not assuming inventory risks have
low operating expense ratio and,
thus, can operate with low gross
profit margins.

Assume that a certain controlled
taxpayer, A, has an operating ex-
pense ratio of 5%, or x, = 0.05.
Exhibit 2 shows that seven out of
16 companies have operating ex-
pense ratios below or near 5%.
Therefore, finding the arm’s length
range for this low expense ratio
taxpayer involves two steps:

m The first step is to introduce the
taxpayer’s operating expense ratio
into the fitted regression model,
and find the corresponding gross
profit margin:

(4a) §, = 1.7206 (0.05) -
1.5001 (0.05)%, or
g,=0.0823, or 8.2%,

which reflects the operations of N
= 16 distributors of pharmaceuti-
cal products operating in the same
geographic market.

m Second, introduce the gross
profit margin found in the step
above, and the standard error of
the fitted regression, into the arm’s
length range formula (3), and find
the limits of the range:

(4b) 8.23% *
(2.89%),
or 6.28% to 10.18%.

0.6745

In comparison, the naive
model produces less reliable re-
sults, which are always indepen-
dent of the operating expense ra-
tio of the taxpayer and, thus, do
not reflect the functions per-
formed by the entity under exam.
The naive model produces either
of the following pseudo arm’s
length range:"

(4c) 23.68% =+
(17.24%),

or

12.05% to 35.31% (Toler-
ance interval); or

0.6745

(4d) 7.91% to 42.64%
(Interquartile range); Me-
dium = 25.28%.'°

Exhibit 2 shows that virtually all
distributors with low expense ra-
tios have gross profit margins in
the arm’s length range deter-
mined above. In contrast, the
pseudo arm’s length ranges
would misrepresent the gross
profit margins of the distributors
with low expense ratios.

Example 2: In general, compa-
nies that perform more functions
are expected to earn higher lev-
els of gross profit, and functions
performed are basically reflected
in operating expenses. Reg.
§1.482-5(c)(2)(11) recognize the
relationship between gross profit
and functions performed, mea-
sured by operating expenses:
“IRlesources and risks usually are
directly related to functions per-
formed ... because differences in
functions performed often are re-
flected in operating expenses, tax-
payers performing different func-
tions may have very different gross
profit margins but earn similar lev-
els of operating profit [margins].”

Assume that a certain con-
trolled taxpayer, B, performs vari-

ous functions and has an operat-
ing expense ratio of 25%, or X, =
0.25. Exhibit 2 shows that only
three companies have expense
ratios exceeding 25%. Finding
the arm’s length range for this
above-median expense ratio tax-
payer involves two steps, as de-
scribed above:

As the first step, introduce the
taxpayer’s operating expense ratio
into the fitted regression model,
and find the corresponding gross
profit margin:

(5a) g, = 1.7206 (0.25) -
1.5001 (0.25)%, or
g, = 0.3364, or 33.64%.

Second, introduce the gross
profit margin found in the step
above, and the standard error of
the fitted regression, into the
arm'’s length range formula (3),
and find the limits of the range:

(5b) 33.64% + 0.6745
(2.89%),
or 31.69% to 35.59%.

In comparison, the naive
model produces the same
pseudo arm’s length range as
under Example 1, even though
taxpayer B has an operating ex-
pense ratio that is five times
higher than that of taxpayer A. It
is not surprising that after obtain-
ing such perverse results from
misapplying a statistical model,
some analysts resort to the
cherry-picking habit of selecting
arbitrary comparables (or intro-
ducing ad hoc adjustments to the
gross profit margin of the se-
lected comparables).

Conclusion

Transfer pricing practice often re-
sembles Dante’s descent into
l[imbo. Unlike Dante, the econo-




