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l. I nt roduct i on?

1. One of the nost inportant requirenments for produci ng a nmeani ngful index
of pure price change for a commodity is that the itens being priced are of
constant quality over time. Due to changing fashion trends and seasons,
however, nost clothing articles can be found in the narketplace for only a
very brief period of tinme, typically a matter of nonths. This neans that
direct price conparability for these itens is not a realistic assunption.
When an item being priced vani shes fromthe marketplace the objective is to
choose a replacenment itemthat is of conparable quality. Failing this, a

m ni mum requirenent is to choose a very sinilar itemand accurately quantify
the quality difference. This information can then be used for quality

adj ustnent, which serves to maintain continuity in the index. Gven the very
dynam ¢ nature of the clothing market, the role of quality adjustnent is
paranount in the construction of a meaningful price index.

2. Attaching a dollar value to the quality difference between two simlar
garnents is often a very difficult task, if not inpossible. Cothing garnents
are extrenely heterogeneous, and changes in quality characteristics are often
difficult to distinguish fromchanges in fashion. Wth the current approach
to quality adjustnent in the CPlI, the basis for quality adjustnent is on the
reconmendati on of the field representatives, who carry out all of the pricing

! Prepared by M. Terri Markle, Prices Division, Statistics Canada. Any
views in this paper are those of the author and do not necessarily represent the
opi nions of Prices Division or Statistics Canada.

2 The author would like to acknow edge the excel |l ent suggestions and
contributions to this paper nade by Andrew Bal dwi n, Ted Bal dwi n, Marc
Prud' homme, Mark Il1ing, Margaret Parlor, and Charles Fortuna. The author
takes full responsibility for all remaining errors.

GE. 97- 31519



CES/ AC. 49/ 1997/ 30
page 2

activities for the CPI. The current study was initiated a few nonths ago to
explore the feasibility of using an alternative nethod, called the hedonic
approach, for making these quality adjustnents.

3. Both the U S. and Sweden have adopted the hedonic approach for quality
adjustrment in the production of their clothing price indexes, and both
countries are satisfied that this method represents an inprovenent over

previ ous methods. Qur objective is to learn fromtheir experiences and to
select fromtheir procedures and nethodol ogi es, adapting themto the Canadi an
context. In broader terns, the ultinmate goal is to evaluate our options for
produci ng quality adjustnments that are nore objective, consistent, and
accurate than the current ones.

4. The present docunent contains a sunmary of the work that has been
carried out to date, even though no final enpirical results are yet
avai l abl e. A brief discussion about how clothing itens are actually sel ected
for pricing in the CPl, and how these itens are substituted once they vanish
fromthe marketplace, will be given first. Each phase of the current study
wi Il then be described, in turn, with particular reference to Men's Dress
Shirts. The paper will conclude with sone general observations.

. Backgr ound

5. In the context of the Canadian CPl, itens are selected for pricing
according to a predeterm ned set of specifications. (See Appendix A, which

i ncludes the CPl specification for pricing Men's Dress Shirts.) |In general
the specifications describe an itemthat is neither up-narket nor down-

mar ket!, whose price novenent is presunably representative of the class as a
whol e. Wthin the guidelines of these specifications, it is the
responsibility of the field representative to select a particular itemin a
particular outlet to be priced on a nonthly basis. Their objective then
beconmes to select an itemthat is representative of what nost consumers buy,
nanely the volune seller, thereby increasing the probability that the article
will be around for a while, and hence won't have to be substituted for sone
time. In the case of clothing, itens tend to be substituted nore frequently
than in any other commodity category in the CPl.?2

6. When an original itembeing priced is no longer sold in a particular
outlet, the field representative nust select a replacenent. A basic

requi renent is that the replacenent item be selected at the same outlet as
the original item They will follow the guidelines of the CPl pricing

speci fications when choosing the substitute. Each tinme a substitution is
made, the field representative nust conplete a special formcalled a Quality
Price Change Report (QPCR). This formrequires that information be recorded
on the old itemas well as its replacenent. A recomendation fromthe field
representative as to how the observed quality difference between the two
items should be quantified is also required. Essentially, they are asked to
specify three dollar values: 1) the observed price difference, based on
regul ar prices, between the new and the former selection; 2) the estinmated
quality difference of the new selection as conpared to the former selection;
and 3) the reconmended pure price change for the CPl (which is found as a
residual). This is the basis for all quality adjustnments in clothing. Because
the field representatives do not have explicit information about quality
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characteristics and their values, this approach is not deened to be very
precise. Sone potential sources of error include: subjectivity on the part of
field representatives, who |ack an explicit procedure (e.g. formula) for
estimating quality difference; lack of consistency in appraising quality
change fromone instance to the next, or across field representatives; the
undue i nfluence of sales people, who have a tendency to justify observed
price increases as being attributable to quality inprovenents.

I11. Selection of CPlI clothing itens for the pilot study

7. In selecting the specific clothing itenms to use in this study,

consi deration was given to five promnent factors. The first was the sanple
size; in order to preserve degrees of freedomin our hedonic equations it was
i mportant that we start out with as many observations, or QPCRs, as possible.
The QPCRs bei ng considered were those in effect in May, 1995. This was the
earliest possible date we could choose, as it was the month in which it was
decided to start retaining all of the QPCRs. A high frequency of
substitutions, subsequent to May 1995, was a second requirenent. The
conjecture here was that in order to gauge how well the hedonic method of

adj ustment works relative to the traditional rnethod, given our very short
time frame, we would need many observati ons upon which to base our
conclusions. Athird requirenent was that the itens sel ected should
correspond to price series that were nost prone to error.® Fourthly, we wanted
a range of conplexity to gain the nost out of the experience. Finally, we
wanted to select sone of the nore inportant items, with relatively |arge
expendi ture shares.

8. The five itens that were ultimately selected were: Men's Dress Shirts,
Men’s Suits, Men's Sportscoats, Men's Casual Slacks, and Wnen's Wnter

Sweat ers. Because the nost extensive work has been done on Men's Dress
Shirts, the phases that will be described next will be with reference to this
item

I V. Itemizing the quality characteristics

9. A snall team of econom sts and commodity experts nmet to di scuss each of
the itens selected for the study in turn, and to deternine all of their
characteristics that pertain to quality.*

10. W& began by review ng each characteristic specified by the Bureau of
Labor Statistics (BLS) for corresponding commodity categories. For exanple,
to define the inmportant quality characteristics for Men's Dress Shirts we
referred to the BLS category “men’s shirts”, which is sinmilar, but quite a
bit broader than our nen’s dress shirt category. Many of the BLS quality
characteristics were not relevant in our context, mainly because of the
narrow specifications we use to select itens for pricing. For exanple, two of
the characteristics deemed nost inportant by the BLS for nmen’s shirts were:
type of shirt (e.g. dress shirt, sport shirt, pullover, tank top, work
shirt), and sleeve length (e.g. long, short, sleeveless). Qur specification
requires strictly dress shirts with long sleeves. Next, a list of quality
characteristics for each conmmodity was supplied independently by our senior
clothing commodity officer. The two sources of infornmation were then
consolidated to produce characteristic lists for each item One such list is
exhibited in Appendix B for Men's Dress Shirts.
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11. Qur objective was to create lists that were as conprehensive as
possible to facilitate the data capture of characteristic values. Wat we
were attenpting to do was to anticipate any and all pieces of infornmation
about the quality of the itenms in question that could potentially appear on
the QPCRs. However, the fairly | oose format of the QPCR forns neant there was
no guarantee that information on certain characteristics would be
consistently reported just because we included themon our list.

V. Creating the data from QPCRs

12. After the teami s consensus was reached on which characteristics to
capture, we began to codify information fromthe QPCRs that were in effect in
May, 1995. It was al so necessary to capture the sane infornmation about the
items substituted subsequent to May, 1995. In the case of Men's Dress Shirts
there were 73 shirts priced in May, 1995, and 29 substitutions that foll owed,
up to the end of June, 1996

13. A spreadsheet was created for each commodity sel ection, having a col um
designated for each of the characteristics decided upon in the previous
section. The biggest problem encountered was mssing data. A very limted
nunber of these nissing values were inputed, but only when it followed from
conparisons with other very simlar observations. Overall, inputation did not
hel p very nuch. The second bi ggest problemhad to do with inconsistent val ues
bei ng recorded for a given characteristic. In the case of Men’s Dress Shirts
for exanple, the only two data values we were anticipating for fabric were
Broadcl oth and Oxford Coth, since all dress shirts are either one or the
other. In our dataset, however, the follow ng variations were found:

Broadcl oth, Oxford C oth, good grade, nedium grade, plain weave, soft hand,
and no description of fabric at all.

14. Both of the major problens just described could be avoi ded by

standardi zing the information requirenments on our QPCR forns, as has been
done in the U S. and Sweden. In these countries, all characteristics for each
of their Apparel categories are explicitly stated on checklists. Every tine a
substitution is made the rel evant checklist is conpleted by the field
representative. Using this standard format, the information on all quality
characteristics of substitutes is routinely collected. This also nakes it a
very sinple matter to capture the data electronically.

A/ Est abl i shing the met hodol ogy

15. Prior to establishing what met hodol ogy to adopt, a review of the

nmet hodol ogi es used in the U S. and Sweden was conducted. Part of the review
required that we become aware of what commonalities the two net hodol ogi es
share as well as where they differ. Highlights are given in Table 1
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Table 1. H ghlights of the U S. and Swedi sh Approaches to Hedoni ¢ Adj ust nent

for Apparel Price |Indexes
Features Sweden u.s.
Types of Only dummy variables are included. All variables representing fibre content
variablesin There are four separate classes of are continuous; all others are dummy
model dummy variables relating to: 1) outlet; | variables.
2) origin; 3) physical properties; and
4) time (since the model is based on a
time series of observations).
Number of Typically, less than seven variables Some models may have as many as 20
variables for would represent physical variables.
physical characteristics.

characteristics

Range in size of
sample

Each month there are about 80-90
observations for each “item group” (4-
5 varieties in 20-25 outlets).
Regressions are based on 12 months
of data. With forced substitution this
yields sample sizes in the range of
120-420 varieties.

The BLS tends to have upwards of 200
observations for a particular item group.
Sometimes the number of observations
even exceeds 1000 (e.g. women’'s
dresses).

Total number of
models

There are seven nested models from
which 28 hedonic models are
estimated.

There are 28 models corresponding to
classes of apparel for which price
indexes are published

Use of checklists

Checklists have been used since
1990/91.

The BLS has used checklists per se since
1978. However, checklists following a
hierarchy of specifications determined by
hedonic modeling have been used since
1987 (four years prior to adopting the
hedonic approach).

Most important
variables

Brand is viewed as most important.
When choosing substitutes the single
most important constraint is to
preserve the brand whenever possible.

A potentially different set of variables
are identified as being most important for
each clothing item. These are the
variables listed on “Tier 1" of the
checklist. All substitutions must strive to
preserve these “Tier 1" characteristics.
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Table 1. Highlights of the U S. and Swedi sh Approaches to Hedoni ¢ Adj ustnent for

Appar el

Price | ndexes (concl uded)

Features

Sweden

u.S.

Classification of
brands

All brands that appear in CPI data
(about 1600) are classified into six
status classes by the staff of the
largest fashion magazine in Sweden.
Varieties with unknown brands are
classified by manufacturing country.

Brands are classified into four groups by
the field representatives. These
groupings, in declining order of prestige
are referred to as: “exclusive’,
“national/regional”, “private label” and

“miscellaneous”.

Functional form

All models are semi-log.

All models are semi-log.

months of data
are used in the
model?

time dummies appear in the model to
pick up price variation due to the

passage of time.

Price data Regular prices are used rather than Regular prices are used rather than
transaction prices. Empirical analysis transaction prices. A recent study by
on 1991/92 data has been conducted Shepler (1995) explored the possibility of
using transaction prices, and has using transaction prices, but concluded
shown that the regression parameters that there was not enough evidence to
tend to be very similar. support their use in practice.
CPI sampling The Business Register serves as the As with the Swedish approach the price
methodology sampling frame of outlets, which is sample is selected scientifically, using a
stratified into three strata for clothing pps procedure.
items: department stores, super
markets, and specialty shops. A
rotated sample of 60 outlets is selected
with probability proportional to size
(pps) each year. For a given item
group, the price collectors choose 4-5
varieties of each item group in each
outlet, which are supposed to differ
with respect to at least one important
property (e.g. brand, country of origin,
style, etc.).
Frequency of Once a year. Ideally once a year, but not less than
updates once every five years
How many Twelve, and three (rather than 12) Two, since many items are only priced

every other month. However, no time
dummies are included.
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16. There are many subtile differences between the two nmethodol ogi es.
However, the one key difference that required us to choose between the
two approaches was the treatnment of the fibre content variables, since
there is a difference in the underlying philosophies. Norberg (1995)
states on page 6:

“A continuous relation between price |level and fibre
content, when the latter varies fromO to 100, is not
realistic to assune.”

17. He rationalizes, for exanple, that once there is any wool present
in a garnent (e.g. a suit) that automatically makes it nore expensive.
Furt hernore, he argues that a 100% wool suit could actually be |ess
desirable than a wool suit containing a small percentage of synthetic
fibre, as the latter would tend not to winkle as nuch. This argunent
does not seemto be that convincing. Furthernore, even if it were, our
clothing pricing specifications tend to be so narrow that substitution
itens typically contain the same fibres as the itenms they are
replacing, only the proportions are different. For instance, in the
case of dress shirts, all of the shirts in our dataset contai ned
cotton fibre, but sone had as little as 35% while others were 100%
cotton. In many instances the only difference in shirt substitutions
(that were recorded) were small variations in their percentages of
cotton fibre. Using the Swedi sh model, quality adjustments would only
be possible when a new fibre is introduced with a substitution, not
when there is a change in the percentage of a fibre that was already
there. Therefore we chose the BLS s approach and deci ded to represent
fibre content variables as continuous.

VII. Preparing the Data for Mdeling (Men's Dress Shirts)

18. For Men's Dress Shirts, after excluding the variables captured
for error checking purposes, we were left with the characteristics
shown in Table 2, which were categorized | oosely into three groups.®
(Al'l observations were considered in categorizing the characteristics,
including the 73 itens being priced in May 1995 as well as the 29
observations representing substitutions nade after May 1995.)
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Table 2. Categorization of Quality Characteristics for

Men's Dress Shirts.

Very Important

Important but Problematic (i.e. not
enough variation, too many missing
values, or too many unusual occurrences)

Marginally Important

Outlet Country of Origin City
Brand Fabric Manufacturer®
% Cotton/Polyester Thread Count Sleeve Length
Y oke Fabric Design
Seam Opening Style
Breast Pocket Sleeve Style
Body Style

Button-down Collar

Number of Buttons

Number of Buttons on Cuff

19.

outlined bel ow,

with the variables in the second col um,

The first columm contains three very inportant
vari abl es for which values were (al nost) al ways recorded,
the QPCRs. The second colum contai ns six additional
likely to have sonme bearing on the price of a shirt.

they are bound to be of

pr

limted use for
the vari abl es

i ce-det ermni ning

and reasonabl e, on

vari abl es that are
However ,

for reasons
nodel i ng pur poses.
in the final colum

As

have val ues that exhibit either too little variation or too nuch vari ati on,

and are missing a large proportion of the tine. However,

vi ewed as having narginal inportance froma subject

mat

relative to the variables in the first two col ums.

20.
was to read it
for

regressi on anal ysi s.

Once the data was refined within an Excel
into SAS and transformthe variables into a suitable formt
The nost chal l enging and ti ne consuni ng part of

spr eadsheet,

these vari abl es are
ter point of view,

t he next step

maki ng the variable transfornmati ons was to devel op suitable classifications

of brands and outl ets.

groups of outl et

have a high | evel
mar kups on its nerchandi se.
groups woul d be associated with relatively | ower

possi bly worse |

s were distingui shed:

of service,

ocati ons,

were al so subdivided into three groups:

nationally (or

“medi unt',

al | owi ng mar kups to be | ower.
encountered in the dataset was assigned to one of these three groups.

Qur approach was simlar to that of the BLS. Three
13 hi gh”,
assunption was that an outlet assigned to the “high”
and probably a good | ocation,
Qutlets classified to the “nediunf

and “low'. The

category would tend to

i nduci ng hi gher
and “| ow’

| evel s of service, and
Each outl et name
Br ands

“national /regi onal” which represents

regional ly) advertised brands (e.g. Arrow);

“store” which

represents brand | abels that are sold exclusively in particular stores (e.g.

Moores); and “m
did not fall
si gni fi cance.

21.

scel | aneous”,

into the previous two categories,

As there were only two types of fibre,

whi ch included the remai ni ng brand nanes t hat
and hence had no particul ar

cotton and pol yester,

encountered in our data, and since they were represented as conti nuous

vari abl es,

no transformati ons of their values were required. The only m nor
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requi renent that had to be checked was that the total fibre content sumred to
100 percent in all cases.

22. The first variable in the second colum is Thread Count, which is
presunably an inportant quality determnant, as it relates to the density of
the fabric. Its value, however, was not reported on the QPCRs, however, about
one third of the time. Furthernore, due to the very difficult procedure used
by field representatives to count threads, the precision of the estinate,
when recorded, may be associated with a | arge amount of neasurenent error
The Country of Oigin was always recorded, however, there was too little
variation. An overwhelmng majority of shirts in the sanple was nade in
Canada. Fabric descriptions were too varied, and often mssing, as already
nmentioned Section 5. Wenever a value for Yoke was entered, which was |ess
than half of the tine, it was a doubl e yoke. Since the only reasonable

i mputation for the remaining observations is a double yoke (since it is
nmentioned as a quality requirenment in the pricing specifications) this
variabl e has no variation, and is therefore of no use. Sinmlarly, the Seam
and Breast Pocket variables had many mi ssing val ues. Wen present, their

val ues were too inconsistent to classify theminto nmeani ngful groups.

23. The final columm contains variables that have presunably a very
mar gi nal effect on the price of a shirt, relative to those in the other two
colums. One may then logically ask why we decided to capture the val ues for
these variables in the first place. Part of the answer is that we did not
have a true picture as to the variation of our sanple with respect to sonme of
these variables until the data capture phase was conplete. For exanple, in
the case of Country of Oigin we did not realize that 74 per cent of the
shirts in our sanple were made in Canada. Mdre inportantly, we wanted to err
on the side of having too nuch information, rather than not enough
Therefore, we decided to capture any information, no matter how margi nal .

Mor eover, sone variables, such as City, which will not be used directly in
the estimati on of a hedonic function, may be useful in a subsequent analysis
of the reporting problens that emerge in the various Regional Ofices.

VIII. Estimation of the Hedonic Mbdel (Men’s Dress Shirts)

24. Al 't hough the final hedonic function for Men's Dress Shirts has not yet
been established, a fair anobunt of prelimnary work has been carried out,
which will now be descri bed.

25. The linear version of the nodel being estimated is of the form

k
P=b0+6°1 bx +e

i=1

where the dependent variable, P, is the regular price of a shirt (before

di scounting), the x;"s are the various quality characteristics (of which there
are k) that are included in the nodel, and the b,’s are the paraneter val ues
for these characteristics.

26. Al t hough the final nodel estinmated will be sem -l1o0g, the analysis that
follows is based on the linear nodel, which has sinpler arithnetic, since the
paranmeter estimates can be interpreted as dollar values. For a dumy
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variable, the paraneter estimate represents the price discount or prem um

i mplied by the given characteristic being present. For the only continuous
variable in the nodel, the cotton content of the shirt, the paraneter
estimate represents the increase in price inplied by each percentage increase
in the cotton content of a shirt.

27. The sem -1og nodel has slightly nore difficult arithmetic, but is nore
realistic, since it is highly unlikely that retailers charge the sanme dollar
mar kup on the cheapest and the nost expensive shirts. For a dummy vari abl e,
the paraneter estinmate represents the percentage di scount or prem uminplied
by the given characteristic being present. For the cotton content of the
shirt, the coefficient value represents the percentage increase in price

i mpl i ed by each percentage increase in the cotton content of a shirt.

28. Bef ore perform ng any regression analysis there should be sone attenpt
to specify an a priori nodel. This can be done very informally by

hypot hesi zi ng, from product know edge, about the relative inportance of the
various quality characteristics and their expected influence on the price. In
ot her words, we shoul d have sone cl ear expectations regardi ng which x;’s
shoul d be present in the nodel. The a priori expectations regarding Men's
Dress Shirts were presented, rather informally, in the preceding section. W
shoul d al so have a priori expectations about the signs and nmagnitudes of the
paranmeters being estimated (b;’s). Then, once results are generated they can
be evaluated to see how well they conformwith initial expectations. W
shoul d be very surprised in the case of Men’'s Dress Shirts, for exanple, if
the cotton fibre content variable turned out to have a paraneter with a
negative sign, or if the paraneter representing a prestige brand |abel did
not turn out to be higher than the one representing unknown brands.

29. Two experinental nodels will now be presented in Tables 3 and 4 for
purposes of illustration only. The first nodel is a sinple linear regression
containing the variable cotton, which is a continuous variable representing
t he percentage content of cotton in a shirt. It ranges in value between 35
and 100 percent.

Tabl e 3. Experinmental Mdel 1

Dependent Vari abl e: Regul ar Price

Variable Parameter Estimate Standard Error T statistic for H,:b=0
Constant -8.921456 3.58224019 -2.490

Cotton 0.800989 0.06211433 12.895
R“=0.7008; Ad] R°=0.6966; Prob>F=.0001; n=73

30. While this nodel is far too sinplistic to provide an adequate
specification, it is of interest as it shows that a very |large proportion
(709% of the variation in the price of nen’'s dress shirts can be expl ai ned by
t he percentage content of cotton alone! If this nodel were to be used in
quality adjustrment we would assess the quality difference at 80 cents for a
unit change in the percentage content of cotton, resulting fromsubstitution
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However, in the case that the cotton fibre content did not change with
substitution, this equation would not help us in making a quality adjustment.
31. In the second nmodel, three additional variables have been added. NR
Brand is a dunmy variable indicating a national/regional brand, so the
intercept relates to all other brands, including store brands as well as

nm scel | aneous brands. Two dunmy vari abl es associated with the “high” and

“l ow groups of outlets also appear in this nodel, nanely Qutlet-H gh and
Qutlet-Low, so the intercept corresponds to “medi unf outlets.

Tabl e 4. Experinmental Mdel 2

Dependent Vari abl e: Regul ar Price

Variable Parameter Estimate Standard Error T statistic for H,:b=0
Constant 2.546342 4.21515808 0.604
Cotton 0.485540 0.07221471 6.724
N-R Brand 7.112582 2.23980172 3.176
Outlet- High 16.706974 3.40377585 4.908
Outlet-Low -5.124550 2.69712976 -1.900
[ R’=0.8239; Ad] R’=0.8135; Prob>F=.0001, n=/3

32. Thi s nodel shows even higher values of R:. The paraneters all have
reasonabl e standard errors, and, except for the constant term all are
significant (at least at the 10% I evel of significance), which is a very
desirable result. W also notice that the paraneter estimate for cotton has
been noderated considerably due to the inclusion of the brand and outl et
vari abl es.

33. If this nodel were to be used in quality adjustnment we woul d assess a
unit change in the percentage of cotton fibre resulting fromsubstitution at
49 cents. However, if the brand changed upon substitution froma store brand
or a miscellaneous brand to a national/regional brand the quality difference
woul d be assessed at $7.11. The outlet variables included in this nodel would
not be used in quality adjustnent directly, but are present in the nodel
sinmply to inprove its specification

34. Al t hough this second nodel has paraneters whose nagnitudes and signs
conformwith our a priori expectations it is far fromobvious that this is

t he best nodel that can be delivered. A broader coverage of characteristics
woul d be one possible inprovenent. A nodel that includes two of the three
brand categories may be possible, for exanple, given a nore thorough review
of the brand classification established. Some other inportant variables that
are mssing fromthe nodel could perhaps be nade workable if reviewed nore

t horoughly by the commodity experts. Furthernore, these nodels are
experimental as several nore formal diagnostic checks remain to be done (e.qg.
detection of outliers, tests for specification error, checks for

mul ticollinearity, check for normality of price).
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I X. Anal yzi ng Substitutions: Conparison of Traditional and Hedoni c Approach
(Men’s Dress Shirts)

35. As alluded to above, the practical value of the nodel in terms of its
useful ness for making quality adjustments nust be consi dered when sel ecting
the final nodel specification. Therefore, every attenpt nust be nade to
becone famliar with the nature of the substitutions that are occurring so
that it is known which variables tend to be changi ng nost frequently when
substitutions are made. The mmin point that should be noted here is that in
order to nake a hedonic quality adjustnent, given a change in a particul ar
characteristic, the nodel mnmust contain that particular characteristic.

36. Upon exani nation of the data for Men’s Dress Shirts it is apparent
that, of the 29 substitutions that occurred, 15 of theminvolved a change in
t he percentage content of cotton. O these 15, six of theminvolved a change
in the brand as well. Three others also involved a brand change. This means
that a total of 18 substitutions, representing 62 percent, involved a change
in fibre content, brand, or both. Qher variables that changed with sone
frequency were: Country (6 times), Fabric (twice), Thread Count (10 tines),
Buttons (4 tines), Breast Pocket (6 tinmes), Colours (19 tines).

37. Table 5 conpares, for each of the 29 substitutions, the actual CP
quality adjustnments with those that night be expected with the hedonic
approach. Experimental Mdel 2 was used to produce the hedonic quality

adj ustnents shown in the last colum.” The actual CPl quality adjustnents are
shown in the second-1ast col um.
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Tabl e 5. Conpari son of Traditional and Hedonic Quality Adjustments for
Men's Dress Shirts
1 Sto M 0 3.08 1.50 0.00
2 - 5 0.00 0.00 2. 43
3 - -25 -8.02 -8.02 -12. 14
4 - -25 -5.00 -5.00 -12. 14
5 - -5 3.25 1.00 -2.43
6 - 5 0.00 0.00 2. 43
7 NRio S 5 0.00 0.00 -4.68
8 Mtio NNR 0 0.00 0.00 7. 11
9 - 0 18.69 15.00 0.00
10 - 5 0.00 0.00 2. 43
11 NRio S 0 -12.51 0.00 -7.11
12 - -40 -4.99 -4.99 -19.42
13 - 0 0.00 0.00 0.00
17 - 0 0.00 0.00 0.00
15 - 0 -1.00 -1.00 0.00
16 - 0 3.05 0.00 0.00
17 NRio S 35 25.00 21.00 9.88
18 - 0 0.00 0.00 0.00
19 - 0 -15.00 -15.00 0.00
20 - 0 5.00 4.00 0.00
21 NRio S 35 0.00 0.00 9.88
22 - 15 15. 00 12. 00 /.28
23 - -5 3. 00 0.00 -2.43
24 Sto NR 0 1.00 2.00 0.00
25 Sto NR 0 10.00 5.00 0.00
26 - 15 0.00 0.00 7.28
27 Mtio S 0 -7.22 -7.22 0.00
28 - 25 10.00 8. 00 12. 14
29 - 40 5.00 3. 00 19. 42
38. One striking difference between the two approaches to quality
adjustnment is that the CPlI quality adjustnent is always judged to be in the

same direction as the price change observed. Furthernore,

its magni tude never

exceeds the value of total price change. In contrast, these rules do not
apply to the hedonic adjustrment. An increase in price can occur

simul taneously with a deterioration in quality (and vice-versa) with the
hedoni ¢ approach

39. Anot her point worth noting is that whenever there was no observed price
di fference between the original itemand the replacing itemno quality

di fference was found with the traditional approach. This occurred ten tines.
In six of these cases, however, there was a change in the percentage content
of cotton. A hedonic adjustnment (based on a nodel that includes Cotton)
therefore gives rise to quality adjustnment, and hence price changes that
woul d affect the CPI. It is not at all obvious which approach is nore
accurate in these cases. However, a likely possibility is that substitute
items with identical prices to the itens they are replacing my not be

exam ned as thoroughly as those with large price differences.

X. Estimati ng the anal ytical indexes

40. Once the final hedonic equation has been estinmated for Men's Dress
Shirts, the next step will be to construct analytical CPIs from May 1995
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forward. The anal ytical price indexes will be conputed in an anal ogous way to
the official series. Al data used in the calculations will be identical,
except in the case of a substitution. In these instances quality adjustnent
is required, and therefore the price used in the official CPl will be

repl aced by a price that was adjusted using the hedoni c approach

Xl . Concl usi on

41. At this premature stage, we cannot say with certainty whether the
hedoni ¢ approach will be an inprovenent for quality adjustnent over our
current methods.

42. There are at |east three handi caps we have relative to the U S. and
Sweden that could conpromise the results of this study. The first is the fact
that we have relatively small price sanples, and possibly too fewto carry
out a meani ngful nodeling exercise. On the other hand, the fact that the
characteristics of the items in the sanple are determ ned by our very narrow
pricing specifications could help to counteract this problem In other words,
we have | ess variation between itens in the sanple, therefore we don’'t have
to explain as nuch variation in the nodel. This is apparent when we consider
the relative honmogeneity of the itenms that would fall into our Men's Dress
Shirts category, in conparison to the BLS category for nen’s shirts. A second
potential handi cap, which is only tenporary, is that we have a very short

hi story of price-characteristic information. QPCRs have only been retained
since May 1995. CQur resulting hedonic (or analytical) indexes will be very
short series indeed. Finally, since checklists were not used to describe
characteristics, there is quite a lack of consistency in the information on
characteristics. Indeed, often, the required characteristic information was
not even recorded on the QPCRs, which raises the issue of inmputation, and to
what extent it can be used with confidence.

43. Whet her or not the study actually provides conclusive results about the
superiority of hedonic indexes over our traditional indexes, the value of

i ncreased awar eness of how our current nethods are working should not be
understated. Sinply attenpting hedonic analysis requires a very detail ed

exam nation of the data, which in itself is illuminating. Due to tight
producti on deadlines this type of analysis does not occur often enough as
part of the production cycle.

44, Even though this study will not be conpleted for several nonths sone
prelimnary reconmendati ons can be made. One is that there woul d be a great
val ue in having checklists. They would enable us to gather the information
about the quality characteristics that we deemto be inportant. Leaving a

bl ank where thread count is called for is a nore blatant error than just
failing to wite it down on a free-format QPCRI A reconmendati on for the
interimwould be to offer training in the field that specifically addresses
what information is expected on the QPCRs. For exanple, if information on
thread count is a priority then this should be made very explicit in training
sessions, and enforced on a regular basis. Another possible inprovenent that
could be nmade at a very | ow cost would be to revise the Pricing
Specifications so that field representatives could verify nore easily whether
t hey have recorded all of the required information on the QPCRs.



CES/ AC. 49/ 1997/ 30
page 15

Endnot es

1. This is true in reference to the main section of the Pricing
Specifications, |abeled “Quality Requirenment(s)”. A broader range of
quality, however, is permtted by including the two additional sections:
“Accept abl e Added Val ue Features” and “Acceptabl e Decreased Val ue Feat ures”

2. According to Lowe (1995), over 48%of Cothing articles required
substitution over the course of a one year tine period, 1994.

3. Arecent study by Schultz (1995) indicated that there has been a tendency
to overcorrect for quality change in certain categories of clothing, which
i ncluded nmen’s dress shirts, and nmen’s suits.

4. Menbers of the project teamwere: Lyne Bol duc, Ted Baldwin, Mark II1ling,
John Mallon, Terri Markle, Mchelle Soucy, and Marion Wrknan

5. For a description of these characteristics see Appendix B

6. Although the Manufacturer is, no doubt, a large price determ nant it was
not used because it was presunmed to be very closely, if not perfectly,
correlated wi th Brand.

7. These values were based on an experinmental nodel and have been incl uded
for purposes of illustration only.
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Appendi x A: CPlI Pricing Specifications Men’s Dress Shirts

Amendnent Notice No. 646, March 1995
332701 Men's Dress Shirt

Descri pti on:

Dress shirt. Size range 14-17 regular or shaped fit. Sleeve length 33, 34
and 35. Broadcl oth, 65% pol yester, 35%cotton fibre (soft hand). Thread count
approx. 128x72 per 2.5 cn2. Long sleeves. Single cuffs. Full col our range.
Standard Quantity: 1.00 Unit of Measure: EA

Alternate Unit(s) of Measure: CH

Frequency: Monthly.

QPCR Required: A SI: NSX Y GST: Y

Qual ity Requirenent(s):

Good wor krmanshi p. Safety stitched seans. Pl acket front (may be interlined).
Fused collar with stays. Interlined single one button cuffs. Cuffed breast
pocket. Doubl e yoke. Six button front. Placket sl eeves.

Accept abl e Added Val ue Feature(s):

Pat ented Mark collar with boonerang stay. Fused cuffs. Two button cuffs.
Doubl e cuffs. Seven button front. Dobby weave (tone on tone). Felled seans.
100% cot t on.

Accept abl e Decreased Val ue Feature(s):

Lower thread count. Breast pocket not cuffed. Cuffs not interlined. Single
yoke. One sleeve length. Linmited col our range. Turned back front. Breast
pocket turned back and nerrowed (possibly not nmerrowed). Sleeve wthout

pl acket .

Unaccept abl e Devi ation(s):

Wbven stripes, or two seam sl eeve construction

Speci al Instruction(s):

The item description in section 8 of Q PCR A nust include: Fabric type and
grade; colour range; fit; construction detail. Fabric selected, style and
construction nust be prided with the highest degree of consistency. Wen a
substitution involves a brand change, a "Conments on Specifications” form
requesting H O approval nust be submitted with the new sel ection

Il lustrati ve Manufacturers/Brands:

Arrow, B.V.D., Cuett-Peabody, Mach II, Arrow Mark |, Forsyth, Pierre Cardin,
Hat haway
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Appendi x B: Characteristic List for Men’s Dress Shirts

Variable Name

Values to Capture

Price Enter the price of the item from the computer printout (i.e. ledger).

Self Review ye€s, no

Date Enter both the substitution date and the self-review date (if applicable).

City Code Record the city code from the QPCR.

Outlet Code Record the outlet code from the QPCR.

CA# Record the CA number from the QPCR.

M anufacturer Enter any information appearing on the QPCR that pertains to the
Manufacturer.

Brand/style Enter all information appearing in this field on the QPCR.

Country of Origin

Record the name of the country where the shirt was made.

Fabric

Broadcloth, Oxford Cloth

Sleeve Length

Record all information appearing on the QPCR.

Cotton (%)

Enter the actual percentage content of cotton fibre, ranging from 0% t0100%.

Polyester (%)

Enter the actual percentage content of polyester fibre, ranging from 0% to100%.

Other Fibre (%)

Enter the actual percentage content of al fibres other than cotton and polyester,
ranging from 0% to100%.

Fabric Design

solid color, dobby on white, dobby on color, printed stripes, woven stripes
(yarn-dyed)

Opening Style

placket, turned back

Sleeve Style

placket, no placket

Body Style

conventional, tapered, full-fit




CES/ AC. 49/ 1997/ 30

Appendi X
page 18
(English only)

Appendix B (cont’d)

Variable Name Values to Capture

Button-down Collar | yes, no

Thread Count Record all information appearing on the QPCR.

Number of Buttons Record the actual number of buttons on the opening of the shirt, probably either

6or7.
Yoke double, single
Seam Capture al information appearing on the QPCR.
Breast Pocket hemmed, cuffed

Number of Buttons Record the actual number of buttons on the shirt cuff, probably either 1 or 2.
on Cuff

Misc. Record any and all information appearing on the QPCR that was not specified
above.
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