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Appendix B. Outlier Trimming Guidelines

B.1 Identification of Ratio Outliers

It is first necessary to determine a procedure to identify
outliers. Outlier identification based on the interquartile
range (IQR) uses order statistics (see table B-1) and has
been shown to be robust for a wide variety of distributions
(Iglewicz and Hoaglin 1993; Barnett and Lewis 1994).
The term outlier is often associated with ratios that fall
outside 1.5 multiplied by the IQR. A factor of 3.0 X IQR
often is chosen to identify extreme outliers. Other outlier
identification procedures are found in statistical literature
and can be used. Outlier identification and trimming
should follow the sales validation process and precede the
calculation of ratio statistics and related tests or analyses.

The example in table B-1 demonstrates the use of the 1.5
X IQR procedure to identify outlier ratios. The distribu-
tion of ratios often is skewed to the right; therefore, it may
be preferable to apply appropriate transformations to the
ratios prior to applying the IQR method. For example, the
use of logarithmic transformations tends to identify fewer
high and more low ratios as outliers.

B.2 Scrutiny of Identified Outliers

The preferred method of handling an outlier ratio is to
subject it to additional scrutiny to determine whether the
sale is a non-market transaction or contains an error in
fact. If an error can be corrected (for example, data en-
try), the property should be left in the sample. If the error
cannot be corrected or inclusion of the identified outlier
would reduce sample representativeness, the sale should
be excluded.

B.3 Outlier Trimming

Once outliers have been identified and scrutinized and
any errors resolved, the next step is to exclude those that
may unduly influence calculated statistical measures. For
this reason, it is acceptable to trim outliers identified by
recognized procedures (for cautionary notes on trimming
small samples, see Tomberlin [2001] and Hoaglin, Mo-
steller, and Tukey {1983]. An example of such trimming
is found in Table B-2. However, trimming of outliers
using arbitrary limits, for example, eliminating all ratios
less than 50 percent or greater than 150 percent, tends to
distort results and should not be employed.

Detected outliers should be reported and can be treated
in a variety of ways, including trimming (D’Agostino
and Stephens 1986). If outliers are to be considered for
removal, the analyst can select a procedure to trim all or
just the extreme or influential outliers (see table B-2). If
a trimming method has been used to reject ratios from the
sample, this fact must be stated in the resulting statistical

Table B-1. A Distribution-Free Method for Locating Outliers
(The following procedure identifies outlier ratios that fall more
than 1.5 times beyond the range of the middle 50 percent of the
arrayed sample.)

Locating trim boundaries
Data set hefore trimming
Rank Ratio (A/S)

1 0.611

2 0.756

3 0.762

4 0.853

5 0.867

6 0.909

7 0.925

8 0.944

9 1014

10 1.052

n 1.178

12 1367

13 1.850

4 2.500
Median ratio 0.935
oD 3221

Steps tolocate trim boundaries

1. Locate the first quartile point
Formula to locate the first quartile;
{0.25 x number of ratios) + 0.25
(0.25x 14 ratios) +0.25=3.75
3.751s three-quarters between the third and fourth ranked ratios.
Ratio 3 =0.762
Ratio 4 =0.853
Three-quarters between = (0.853 — 0.762) x 0.75 = 0.068
The first quartile point=0.762 + 0.068 = 0.830

2. Locate the third quartile point
Formula to locate the third quartile
(0.75 x number of ratios) + 0.75
(0.75x 14 ratios) + 0.75=11.25
11.25is one-quarter between the eleventh and twelfth ranked ratios.
Ratio 11=1.178
Ratio 12=1.367
One-quarter between = (1.367 — 1.178) x 0.25 = 0.047
The third quartile point =1.178 + 0.047 = 1.225

3. (ompute the interquartile range
The distance between the first and third quartile = interquartile range
1.225-0.830=0.395

4. Establish the lower boundary
Lower trim paint = first quartile — (interquartile range x 1.5 or 3.0)
0.830 - (0.395x1.5) = 0.238,

5. Establish the upper boundary
Upper trim point = (interquartile range x 1.5 or 3.0) + third quartile
(0.395x1.5) +1.225=1.818
Outliers identified:
1.850
2500
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Table B-2. Effects of Outlier Trimming
Outliers identified in Table B-1 trimmed

After 1.5x trimming
Rank Ratio (A/S)

1 0.611
2 0.756

3 0.762

4 0.853

5 0.867

6 0.909

7 0.925

8 0.944

9 1014
10 1.052
n 1.178
12 1.367
Medianratio 0.917
oD 15.649

analysis. Outlier trimming is not mandatory; however, if
outlier-trimming procedures are not used, sales with ex-
treme or influential ratios must be thoroughly validated and
determined to be highly trustworthy observations because
they can play a pivotal role in the ratio study outcome.

B.4 Trimming Limitations

For some distributions, such as when the sample exhibits
a high clustering around a specific ratio, the IQR outlier
identification method is not appropriate. In such cases the
IQR could be quite narrow, leading to the calculation of
lower and upper boundaries for outliers and extremes that
are quite close to the middle of the data. In such cases,
ratios beyond those boundaries should not be automati-
cally excluded, but instead reasonable judgment should
be applied to exclude only true outliers or extremes. As
one safeguard, analysts can refrain from automatically

54

deleting any “outliers” or “extremes” inside the bound-
aries where 95 percent (two standard deviations) of the
observations would be expected to lie, assuming a normal
distribution of data.

It is also appropriate to set maximum trimming limits. For
small samples, no more than 10 percent (20 percent in the
most extreme cases) of the ratios should be removed. For
larger samples, this threshold can be lowered to 5 to 10
percent depending on the distribution of the ratios and the
degree to which sales have been screened or validated.
Trim limits should be developed in consideration of the
extent of sales verification.

In general, IQR-based outlier identification should be
undertaken in instances in which sample sizes are suffi-
cient to preclude the aberrant results that can be expected
when this procedure is applied to small, highly variable
samples.

B.5 Analytical Use of Identified Outliers

After identification, scrutiny, and correction of errors as-
sociated with outliers, the procedure can be run again to
identify any remaining apparent outliers. If outlier ratios
tend to be concentrated in certain areas or other subsets
of the sample, they can point directly to systematic er-
rors in the appraisal process and should be stratified and
reanalyzed if they are sufficiently representative.

B.6 Reporting Trimmed Outliers and Results
Ratio study reports or accompanying documentation
should clearly state the basis for excluding outlier ratios.
Statistics calculated from trimmed distributions, obviously,
cannot be compared to those from untrimmed distributions
or interpreted in the same way.
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