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l. I nt roducti on?

1. The evaluation of quality change - that is, how the sanple of price
observations is adjusted to take into account changes in what is being
observed, has al ways been regarded as a nost inportant aspect of price index
construction. Questions of sanpling and item sel ecti on have been given |ess
attention. Wiile the weights for commodity groups are carefully determ ned
from expendi ture surveys, nost sanples for these coomodities are sel ected by
judgenent. They are chosen, where possible, to be observable easily for a
good length of tine, as well as to be representative of all the varieties in
the commodity group. Usually, quality change eval uation is an unfortunate
necessity forced by the unavailability of sone observations.

2. In this paper, we exani ne how the sanpl e changes as discontinuities
occur in the streans of observations. ! The data are all quality change
adjustnents and all deletions fromthe sanple made in the Canadi an CPl

bet ween January 1989 and Decenber 1994 for indexes derived from narket
surveys. Two argunents are nade. First, that in nmany areas of the index
possi bly obsol ete itemsel ections are continued for a non-existent benefit,
as the cost of replacing themis mninmal, (and the replacement nethod shoul d
be inproved). Second, in those cases where the eval uation of quality change

! Prepared by M. Robin Lowe, Prices Division, Statistics Canada.

2 This is alnost identical to a draft paper prepared for the neeting of
the Gtawa Group in April 1997. It has benefited fromdi scussions wth nany
peopl e responsi ble for the CPl, but particularly Ted Bal dwin. Candace
Ruscher and M cki Kam nska perforned nmost of the cal cul ations.
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is not an automatic procedure, the result is largely determned by the ratio
of the price of the replacenent itemto the price of the itemthat was in the
survey before.

. Organi sation of the CPl structure

3. A brief description of the organisation of index sanple design and
conputation in the Canadian CPI may be useful. This describes the situation
fromJanuary 1989 to Decenber 1994 when the CPl was based on expenditure
patterns froma 1986 survey. 2 The chart below illustrates the organisation

4. Si nce 1995, the organisation has renmained simlar, though the total

size of the sanpl e has been reduced, and some of the stratification 3 has been
sinplified. Fromthe Fam |y Expenditure Survey (FAMEX) 309 basic groups are
defined. The weights of these remain constant till the next updating

5. I n designing commodity sanpl es, about 100 of the basic groups are sub-
di vided, into about 400 sub-groups, so there are a little over 600 separate
commodity definitions. The weights of the sub-groups within a basic group can
be changed between basket updates. This has happened to the varieties of

aut onobi | e (about 20 different nodel s), package vacations (35 different

| ocati ons) and other commodities, to reflect changi ng purchase patterns; or
to introduce new commodi ties such as CDs, or the |atest type of battery, that
were not available, or significant, at the begi nning of the period. In these
cases a weight was transferred fromother simlar commodities. In all these
cases the change in the weighting patterns was not allowed to affect the

i ndex novenent.
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6. The sanpl e for each commodity basic group is also stratified
geographi cal ly, (before any sub-groups are identified), so that there are
potential |y several thousand sanpl es fromwhich i ndexes are built up. The
actual nunber of sanple is | ess because sone sub-group stratumindexes are
i mputed from ot hers

7. Each itemin a sanple is described physically, and often by the terns
of sale. For each sanple the nost recent index is updated by the novement of
the prices in the sanple that can be matched fromthe last pricing period to
the current one. So long as the price is available for each identical itemas
specified there is no problem The ratio of the average of all prices in the
current period to the average for the sane itenms in the previous period is
cal cul ated; then the previous index is updated by multiplying it by this
ratio. If an observation is mssing for the current period, but it is
expected to be tenporary, a current price is imputed. However, if a price
for the identical itemcannot be found sone action has to be taken to dea
with this change in the sanpl e of observations.

I11. Types of quality change eval uation

8. The various nmethods for treating quality change have frequently been
described in the literature, and fall into two classes, dependi ng on whet her
relative nmarket prices reflect relative qualities. If they do, a nunber of
automati c procedures can be fol | owed. Conparisons of narket prices can be
used to nmake one-to-one conpari sons between an itemand its repl acenent
(“splicing” in the Canadi an term nology) using the ratio of prices at a
common tine period. Alternatively, two different sanples can be |inked using
the novenment of the itens common to both sanples. Thirdly, descriptions of
itens may be transformed into |ists of characteristics, and regression

anal ysis used to convert the narket prices for physical agglonerations that
may change into nmarket prices for characteristics that do not. This nethod is
useful when it is difficult to find the identical items fromperiod to
period, but when the list of characteristics, and the range of values they
take, do not change between peri ods.

9. If the market evaluation is not accepted, then interventions to
superinpose a judgenment, as if there is some essential quality enbodied in an
item independent fromthe value the market puts on it, can be used. Such
judgenents may corme fromthe producer of the item or fromsome-one in a good
position to assess it froma consurmer’s view, such as a price collector, or
editor. Wether or not to accept the nmarket evaluation is itself a matter of
judgenent. There are clearly sone occasi ons when changes occur suddenly to

t he whol e range of the market, inpeding the conparison of prices -- for
exanpl e: the issue and expiration of patents, changes in the amount of
insulation required in houses, legally required equi prent in cars or

tel evision sets, changes in the amount or type of auto insurance required, or
allowed. In all these cases, sone judgenent has to be nade of their nonetary
val ue, as the consuner cannot exercise a choice. But whether regul ar narket
activity distorts values is nore difficult to decide. It should be noted that
usi ng one of these nethods is the only way in which the introduction of a new
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commodi ty can have an inpact on the index.

10. In treating changes in the sanple, all the techniques except regression
are used in the Canadian CPI. * The incidence of changes varies with different
groups of commodities, and the type of treatnment used differs anong different
commodities as well. One constant method, which applies to all commodities,
isintreating the loss of an outlet. If a price for an itemis no | onger
avai |l abl e because the outlet fromwhich it is collected is no | onger
available, it is always replaced by finding a new outlet, and nodifying the
sanple by introducing the newitem fromthe new outlet, at sone |later date
In the interim the two sanples are |linked together by cal cul ati ng the index
fromthe reduced matched sanpl e. The cases where this occurs are described as
“Qutlet replacenent” in the rest of the paper. There are other possible
reasons for changing the sanple in this way, but the | oss of an outl et
accounts for nost of them

11. Al the other treatnments of changes in the sanple involve a one-to-one
conpari son between the mssing itemand its replacenent. This is referred to
as “Quality change”. The anmount of outlet replacenment is quite constant
across nost commodities. In total there were about three tines as nany one-
to-one quality change adjustnents as changes caused by | osses of outlets in
t he sanpl e.

V. Dealing with changes for routinely purchased commpdities

IV.1 Incidence of changes

12. In looking at the different groups of commodities, let us first
identify what can be called routine purchases. The consuner shops for these
every day, or every week, - frequently enough that if he tries a newitem and

does not like it, he can easily return to the original itemlater. This
category includes all food purchased fromstores, sone take-out food,
househol d cl eani ng products, sone basic clothing itens, gasoline, persona
care itens, sone reading and recreational itens such as nagazi nes, books
tapes and CDs, and tobacco and al cohol products. Altogether, 172 of the 309

basic groups in the CPI fall into this group, accounting for 32.7 out of the
total weight of 68.4% For these commodities a seller of a new product has to
sell it not just once to each custoner, but over and over again, so that the

market is constantly assessing the relative values of the different itens for
sal e.

13. Table 1 shows the incidence of outlet replacenent and quality changes
for each commodity, and for quality changes, the type of treatnent used to
deal with them Wthin each defined sanple, a nunber of observations are
collected for each pricing period. The incidence is calcul ated as the nunber
of observations that either disappear because the outlet is |lost, or
experience a quality change, during each year, as a percentage of the average
nunber of observations in the sanple during the year. The incidence is

cal cul ated as the percentage of streans of observations in a sanple that had
a discontinuity within a year. Thus 10% under the “outlet replacenent”
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headi ng neans that there is a ten per cent chance that any observation in a
sanple for that commodity will be dropped fromthe sanple within a year.
Simlarly, under the quality change heading, there is a ten per cent chance
that it will have at |east one quality change adjustnent. This neasure of

i nci dence enabl es conpari sons anmong comodities that have different pricing
frequencies. For exanple, if there are ten observations for coffee, which is
priced every nmonth, and one has a quality change in a year, (10%, the total
percent age of observations that have a change is about .8% (1/120). For dry-
cl eani ng, however, which is priced four tine a year, the sane incidence would
inmply that 2.5%of the observations had a change (1/40). As we are primarily
concerned about the chance of getting an interruption in the flow of data,
the incidence nunbers are nore useful than the ratios. The inci dences shown
in the tables are cal cul ated for each year and averaged over the entire six
years, or |less for sonme commodities. 5

14, “Judgenent changes” are those quality changes where the repl acenent
itemis not spliced into the index, but another judgenent inposed. They are a
subset of all quality changes. The final colum shows the percentage of

qual ity changes that are described as splices. 5 (The renai nder are
judgenents). In assenbling these figures fromthe historical record it was

i mpossi bl e to distinguish real quality change adjustrments fromcorrections to
data. These corrections were al nost certainly splices, so the tota

i nci dence, and the percentage that was spliced, may be overstated.

V.2 The consequences of splicing

15. It can be seen that the overwhelmng majority of interruptions for
these coomodities are treated by splicing a quality change, or by linking in
observations forma new outlet via the common matched sanpl e. There were
about half as many outlet replacements as quality changes. Judgenent quality
changes are rare; only two commodities had an inci dence of judgenent quality
change as much as 10%and only 14 commodities (8% of the total) had an

i nci dence over 5%

16. Any splice could be handl ed as outlet replacenents are. The result is
simlar. Splices should be replaced by the nmovenent of matched sanples, for
two reasons. The first reason is that they do not produce exactly the sane
result - as splices are not applied in a pure form W do not have

overl apping prices for the original itemand its replacenent in the sane
period. W call it a splice when we decide that the ratio of the price of the
repl acement itemin the next period to the price of the original in the first
period is the ratio of their qualities. This inplies a conbination of a
splice and an assunption of no price change between the two periods. If there
are ten observations in a sanple and one is spliced, the index for the period
wi |l be based on the novenent of the other nine and no novenent for the
tenth. Wth the linked matched sanple it will depend only on the novenent of
the other nine. Although the difference is usually not great, it would be
better not to assunme no price change if we do not have to. Furthernore,

al though it appears not to be a serious problemwhen the comodity is priced
monthly, and there is a lowrate of price change, these conditions nay not

al ways hold. Many commodities are priced quarterly, or even |less frequently,
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and the assunption of no price change over the longer period is |ess
sustainable. As the result of this nethod is always to danpen the index
novenent, whether up or down, the inpact of this needs exam ning.

17. The second reason to prefer adjusting the sanple rather than splicing
is areflection of attitude. As currently designed, the adjustnment process,
except for outlet changes, is set up to naintain continuity as far as
possible. It is well-known that the price index naker is faced with a trade-
of f between maintaining continuity and keeping the sanple up-to-date.
However, in this case the trade-off is unbal anced, as there is no cost to
keepi ng the sanpl e up-to-date; a replacenent can be nmade at any tine, and to
anything. The current method naintains the old sanple well beyond its

rel evant period, w thout any conpensating advantage in the treatnent of

qual ity change. The perspective and phil osophy needs to be changed to aimto
keep the sanple up-to-date and al | ow frequent changes to that sanple.

18. Most changes to an existing sanpl e are nmade because they are forced.
One might think that is because the concept of a fixed basket is being
applied down to the finest detail - to preserve the selection of itens from

particul ar outlets under the same terns of sale. However, apart frombeing a
very restrictive measurenent, it is not applied at higher |evels of
aggregation. The weights of the sub-indexes within the categories identified
fromthe famly expenditure survey can be and are changed occasional |y

bet ween basket updates. Sone new commodities were introduced during the

peri od, and some dropped. Furthernore, the specifications for itenms nay be
changed, and such changes probably account for a significant percentage of

j udgenent changes. For exanple, the itemto be priced for soft drinks was
changed froma can to a larger plastic bottle. Wien the ratio of prices was
not the sane as the ratio of sizes, the change registered as a judgenent
change. However, the nunbers show that nodifying the itemselection is not
very common. In nost cases, the sanple selection, once nmade, has been
maintained as if it was the intention to preserve an unchanged basket for as
| ong as possi bl e.

19. It is not just the fact that the treatnent of discontinuities is one
sinple method, but also that the incidence of changes is so | ow, that

indi cates that sanples are allowed to becone outdated. Less than half of them
had i nci dences of any kind of quality change above 10% and only 25 of the
172 above 20% . Al though some basic food commodities may not have changed
over the years, product devel opnent and variation are extensive for many of
these commodities, and are barely noticed. In recent work using scanner data
for coffee, we have found that 30%of the sales of roasted coffee at the end
of the study period were for varieties that were not avail able at the

begi nning of the period, three years earlier. Yet the incidence of quality
changes in the CPl for coffee is 3.7% we see simlarly | ow incidence for

ot her commodities where the variety of choices have clearly grown.

20. The same considerations that apply to using prices as a valid indicator
of quality among conpeting itens in a conmodity apply also to conpeting
outlets. Whatever the variation in the anount of service provided by
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different outlets (and the margin in supermarkets is only about 20% of the
sale price) the best way to track their influence is to have themall in the
sanpl e.

V. Dealing with changes for commdities that are purchased occasionally

21. For non-routine comodities, dealing with discontinuities is nore
conplicated. The individual purchaser is in much |ess of a position to nmake
judgenents of quality. Even when such an apparently straightforward purchase
as a pair of sneakers is nmade, it is not easy to repeat the |ast purchase
made, and it is not easy to conpare the values of the replacements. The field
is ripe for advertisers and nmarketers to disguise quality, and narket the
good on the basis of inprovenents fromsone earlier age, rather than on
price. It is not surprising, therefore, to find that the price collector
often judges that a replacenent itemis better or worse than the ratio of its
prices would inply. It is also not surprising if itens disappear nore
frequently, as there is nore incentive to a producer to replace themby a new
variety that can be pronoted as inproved.

V.1 I nci dence of changes

22. Tabl e 2 shows the incidence of outlet replacenent, and quality changes,
for coomodities that could be called occasional purchases. These include
restaurant mneal s, househol d equi pent and furni shings, nost clothing, new
cars and repairs and mai ntenance, dental care, nost recreation equi prent and
servi ces and packaged vacations. A together there are 137 commuodities
covering 35.7 points out of the total weight of 68.5%of the CPl. Conpared
to the routine category, the incidence of quality changes is nuch hi gher and
there is a significant proportion of cases for which a judgenent is applied,
rat her than being spliced. A though the incidence of outlet replacenent is
about the same as for routinely purchased commodities, it only anounts to
about one-fifth the nunber of quality changes.

23. Wthin this group there are wide variations in the incidence of quality
change and the type of treatnent. The | owest incidence of judgenents falls on
a group of commodities that are service oriented -- they include shoe
repairs, oil changes, dental care, auto maintenance, VCR repairs, and piano

| essons. Several of them have | ow overall incidence of quality change as

wel | .

24, QG her commodities with a high incidence of splicing are those
under goi ng rapi d technical change -- portable radios, nicrowave ovens,
stereo equi pnent, VCRs, colour TVs, and hair dryers

25. The hi ghest incidence of judgements generally is in the clothing group,
and new car purchases. However, quality changes occur so frequently for sone
wonen’ s clothing that they show up in the list of high incidence of splicing
as well.

26. Overall, it appears that splicing is chosen as the preferred nethod of
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treatnment for the easiest and nmost difficult itens, and judgenents are used
for the coomodities in between. 8

V. 2 Patterns of judgenent

27. The first judgenent is whether to splice or to inpose sone ot her
evaluation. Splicing is alittle nore common when the price change is small,
due largely to the strong tendency to regard the repl acenent to be of equa
quality when the price is the sane, but the difference in incidence is not
very great. It is not very different for nmost commodities taken individually,
either. For exanple, 71% of changes on portable radios are spliced when the
change is over 10% and 69%are spliced when it is under. There are few
commodities where there is a big difference; for instance cars (6% of snal
changes spliced, 15% of |arger ones) and trucks and vans (3% and 32%
respectively). The difference cones from how judgenments are applied.

28. When judgenent is applied, there are differences in the patterns,
according to whether there is a large price difference between the m ssing
itemand its replacenent, or not. In examning these differences it will be
useful to ook at clothing separately fromthe other commodities. In the
Canadian CPl, quality judgenents for nost commodities are applied by editors
in Gtawa, based on the commodity intelligence they have gathered, and

i nformati on from producers. For clothing, however, the judgements are applied
inthe field by the price collectors.

29. For all occasionally purchased commodities other than clothing, there
are approxi mately the same nunber of cases where the repl acenent price is
within 10%of the old itenis price, as there are cases where the price
difference is nore. Chart 1 shows patterns of judgenents. i
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30. For these commodities, where a judgement was used, the index rose in
61% of small changes. The price of the replacement itemwas the sane or

hi gher in 60% of the changes. For |arger changes the overall picture was
simlar - the index rose in 58%of the cases, as prices rose in 57% of them

31. However, when the price difference between the itemand its repl acenent
was | arge, the kinds of judgement were concentrated in a few patterns
Situations where the replacenent itemwas nore expensive, and the quality
judged to have increased, but |less than the price, accounted for 37% of al

cases. The correspondi ng downside -- price falls, but quality falls |ess,
accounted for another 22%of cases. In only 8%of cases did the quality
increase as the price fell, or decrease as the price rose. For snaller

changes, on the other hand, there was a nore even distribution of results.
Price and quality changes only ran together, with quality changes |ess than
the price changes in 28% of cases (conpared to 59% of |arge changes), and
they noved in opposite directions in 19% of cases, conpared to 8% of |arge
changes.

32. A othing judgenents were applied somewhat differently. There were
rather nore | arge changes than snall (14,000 agai nst 10,500 in six years) and
smal | changes were much nore likely to be spliced. Gherw se the patterns are
simlar, but nore extrene. Snall adjustnents (the bottomleft chart) show a
spread of results. Wth |arger changes (bottomright), |ike other

commodities, there is a larger percentage of cases where the price falls and
the quality falls less. Mreover, when as price and quality both increase the
index is overwhelmngly nore likely to increase - 48%of all changes fal

into this category, conpared to only 2.5%when the quality goes up nore and
the index decreases. This strong associ ation between price changes and

qual ity changes accounts for the main difference in the pattern of

judgenents; the index rises for 68% of judgenent changes in clothing conpared
to only 58%for other commodities.

33. Wien the change is snall any conbination of price and quality change is
possi bl e. However, when it is large, the index will rise or fall, dependi ng
on whet her the replacement costs nore or less than the replaced item This is
quite plausible, at least for increases. Many snall changes are likely to be
slight modifications to what is essentially the sane item while if there is
a nmaj or replacenment the manufacturer may try to take advantage of it to
introduce a price increase with the new nodel. This tendency is nore
pronounced with price increases than with declines - when price and quality

i ncreased the index went up alnost four tinmes as often as down, while when
they both declined, the index only declined twice as often as it rose. 0 n
sone cases, the tendency to view changes in this particular way is absol ute
In prelimnary work attenpting to apply regression techniques to clothing, a
conpari son was made between the adjustrments called for by the regression

nodel in certain changes in nen’s shirts, and those actually nmade. In 29
occurrences during part of 1996, there were no cases where the quality

i ncrease was considered to be greater than the price increase, no cases where
there was a quality decline greater than the price decline, and no cases
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where the quality was judged to have changed when the price did not. The
regressi on nodel gave changes in al nbost every case
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V.3 The associ ati on between judgenent repl acenments and i ndex change

34. It is not just the direction of changes that follows a pattern, but the
sizes of price and quality adjustrment. On Chart 2 the relationship between
the ratio of prices of each itemand its replacenent and the inpact on the

i ndex nmovenent (its judged pure price novenent) is plotted for all judgement
changes on occasi onal ly purchased goods. There are a little over 32000 cases
over the six year period. The average index ratio is calculated for al
changes in each price range - in 5%intervals up to a price ratio of 1.5 and
10% i nterval s above that. The first graph shows all cases together, and
clothing, the |argest group, which accounts for just over 40%of the total.
The second graph shows the relationship for three of the | argest groups of
commodi ties: furniture and appliances, “sports equi pnment” which includes nost
of the recreation group, and “recreation equi pment” which covers TVs,
stereos, VCRs, caneras, (those commodities that are highly influenced by
advances in el ectronics).

35. It is clear that the |arger the difference between the sticker price of
an itemand its replacenent, the larger will be the change to the index. If
the price of the replacenent is 50% higher, the quality increase, on average,
will be judged to be about 35%and the index increase will be 15% If the
price increase is 15% the quality increase will be about 7% and the index

i ncrease 8% This shape holds for all commodities. For clothing the line is a
little steeper than for the others, but all tend to rise in approxinately the
sane way.

36. It is not obvious why this should be. W woul d expect price changes and
qual ity changes to be correlated with each other, but why the difference
between then? Splices would show as a flat line along Y = 1; we mght expect
judgenents to lie along another line, or for there to be no discernible
pattern.

37. Two possi bl e expl anations come to mnd. The first is that price

eval uators, whatever their rationalisations, subconsciously trimobserved
changes. There is sonmething reassuring in this; they are consurmers too, and
the feeling that nothing is quite as good as it appears or quite as bad, is a
common one. Anot her expl anation could be that all producers, whatever they
are making, or all retailers, whatever they are selling, may think that it is
easier to put in alarge real price increase with a large increase in quality
and in the sticker price, than it is with a smaller one. It is nore difficult
t hough, to see why they would conbine a large real price decline with a |large
appar ent one.

38. For whatever reason, |let us suppose that the judgenents are correct. It
follows that it is of paranount inportance to ensure that the repl acenents
are made consistently with the evolution of the market. If consuners are
generally trading up in the narket, then the repl acenent shoul d generally be
of a higher quality and price. According to statistics available for

aut onobi l es, this has generally been the case. On the other hand, if, as it
has been observed in recent years for nmany commoditi es, the squeeze on
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i ncomes has | ed consuners to find cheaper goods, the replacenment shoul d be
general |y cheaper.

39. Is it possible that in the operation of the survey, the repl acenents
have refl ected these changes in the narket? Fromthe instructions given price
collectors this would seemunlikely. They are instructed to find an item

sati sfying the sanme specification, which probably is not up-to-date with
recent market trends. They are also told to find a nmarket seller, but as the
itembeing replaced is alnost certainly not a narket seller by the tine it is
repl aced, that provides no guarantees for direct conparison

40. However, it is possible that replacenents may still, in this narrower
field, mrror narket evolution. It can be said with nore confidence, that
over the six years under study, the overall inpact of judgement quality

changes on commodity indexes at the Canada | evel has been small. This is
because there have been close to equal nunbers of downward replacenments as
upward ones. The average price ratio of replacenments is not far fromone for
nost commodities. This is despite the fact that over half the replacenents
have price ratios of nore than 110%or |ess than 90% There is a w de range
of replacements within each coomodity, whose inpacts tend to cancel out for
each commodity. ' There is no noticeable difference in the pattern of

repl acenments anong different comoditi es.

V. Concl usi on

41. Fromwhat we see there is no justification to abandon all judgenents to
concentrate on drawi ng better sanples. The ability to nake snall adjustnents
for occasionally purchased commodities is probably necessary. d othing
adjustnents are not clearly wong, and with the rapid turnover in the sanple
of seasonal itens, natched sanples would be very small. For that reason it
may be worth using regression nethods to match characteristics. But, if we
are putting faith in regression nethods for clothing, it is inconsistent to
continue inposing judgenments. If the consumer cannot nake an informed
assessnent of the total package it is difficult to see how that consumer can
assess the rel ative values of the enbodi ed characteristics withinit. An

i ndex based on regression nethods should nmove in the long run |ike a matched
sanple. In any case, a good regression index requires a representative sanple
just as nuch as a conventional one does. And since a regression index can

val ue a new characteristic no better than any other, it is vital, for any
conventional one, that new products, even those with little inportance,
shoul d be included in the sanple as early as possible. Many will disappear

qui ckly too, but no-one can know whi ch.

42. In summary, the inpact of quality change assessnent on i ndex

nmeasur enment has been quite linmted in recent years. Apart fromthe high
degree of depending on relative prices reflecting relative qualities, the

i mpact of judgements on the index has been nmuted, because of the relatively
even distribution of upward and downward adjustnents. Furthernore, their

i npact is conprom sed by a | ack of current market data, which would guide us
to the kinds of replacenents that should be nmade. More attention to this
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woul d i nprove the quality adjustment process as well as providing us with
ot her benefits associated wi th devel oping a nore diverse and nore up-to-date
sanpl e.
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Endnot es

1. W consi der only those commodities for which indexes are cal cul ated
fromsurveys of prices observed in the narket. These account for about 68.5%
of the CPI. The commodities not covered here include shelter, and those for
whi ch prices are obtai ned from producers or governments - cabl evi sion
drivers' licenses, property taxes, telephone service, auto insurance.
Adjustments for quality change are nade for nost of these commodities, but in
a different context.

2. Normal |y the weighting patterns above the basic |evel are updated every
four years. This exceptional six-year period was due to the replacenent, in
January 1991, of the Manufacturers’ Sales Tax by the Goods and Services Tax
(GST). It was thought that the GST, being |l evied on a broader range of goods
and services at the retail level, though at a |lower rate, woul d change the
relative prices of commodities and m ght affect expenditures, so that a 1990
survey coul d be obsolete by the tine its results were introduced. The 1990
survey was postponed, therefore, to 1992. Wth the 1996 survey of
expenditures, the results to be introduced in 1998, we return to the regul ar
timetabl e.

3. The mai n change was to reduce the geographic strata from34 to 17.

4. Wth the introduction of conputers in the 1992 basket, regression
techni ques are used to adjust for quality changes

5. The two incidences are independent of each other, though the sum
overstates the incidence of all discontinuities slightly. This is because
sone itens nmay have had a quality change before being dropped fromthe sanple
in the sane year.

6. This is a msnoner, as is explained |ater.

7. An extrene exanple of howit can be significant was in late 1994 when
broccoli was added to the survey. As often happens with a new sanpl e there
were a |large nunber of corrections to be nade after the first collection
These corrections were spliced into the index the follow ng nonth, danpening
the index novenent by al nost half. The prices of broccoli, as shown by the
rest of the sanple, had risen sharply that nonth.

8. This is perhaps not so bizarre. Just as there is no price dispersion in
two extreme circunstances -- perfect conpetition and nonopoly -- so in
allowing the market to set value there are two extrenes. In the case of a
truly new good the manufacturer has no frame of reference; it is not
conpeting with other varieties of the sane commodity, but in a nuch w der
context, and its value in the narket is unknown at first.

9. In this chart the ratio of the price of the replacenment to the price of
the itemit replaces can be plotted against the ratio of their qualities. If
these are equal, the index will not change as a result of the replacenent.
This is a splice, and accounts for the splice line drawmn on the chart. The
shaded area shows those conbi nati ons where the index will fall, and
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conversely, conbi nations above the line will result in an increase in the

i ndex. One can plot each individual change on this chart, but the data points
woul d saturate the area. Instead, it shows the percentage of cases that fal
into each conbi nati on. There are thirteen possible conbi nations. Three of
themare on the splice line: Price and quality both increasing, decreasing,
or staying the sane. Then there are six segnents; and four conbi nations, on
the axes, where either the price or the quality does not change, but the

ot her does. As only the judgenent cases are plotted here, there are no
nunbers on the splice line. On the graphs showi ng | arge changes in the price
ratio, there can be no conbi nations on the Y axis either.

10. The tendency was not true for all itens - for portable radios, for
exanpl e, the index went down with a price and quality increase in 17% of al
changes (though it still went up in 20%. Its pattern of small changes, other

than recogni sing no quality change in a | arge nunber of cases, was simlar to
ot her commodi ti es.

11. At the extrenes there is nore noise; only 5%of price ratios are over
1.5. Recreational equipnent in particular has a falling line at the right,
but there are only 2%of its changes with a price ratio over 1.5 - 45 cases
in six years). The other nain group with a ot of changes - cars and vans -
is not shown here; alnost all its changes are within 25%of its previous
price and within those boundaries, its relationship, when plotted, is

i ndi stingui shable fromthe others.

12. It does not cancel out within each geographic stratum though. |ndex
novenents bel ow the Canada | evel, for individual comodities, can vary
wi del y, because of the inpact of one quality change adjustnent.
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