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SHis

s the ECl sensive 10 the method

ofaggregation?

Research bgLSeconomists indicates that tBel

Is not particularly sensitive to the methodology used

in constructing the index; also, because changes in the price

of labor can be due to shifts in supply, demand, or both, caution
should be used when applying standard

index number analysis to tiEe|

T he Employment Cost Indexdl), pub- In computing the nationaci, the myriad
lished quarterly by the U.S. Bureau ofvage quotes from the sample of individual jobs
Labor StatisticsgLS), measures changesmust somehow be aggregated into a single index
in the price of labor—defined as total compensaumber. This aggregation process involves two
tion per employee hour worked. As a fixedkey steps. Each establishment surveyed for the
weight or Laspeyres index, tleel controls for EcCI is placed within 1 of 73 two-digisic
changes occurring over time in the industrial-odndustries, and each surveyed job is placed within
cupational composition of employment. Tim 1 of 10 major occupation group8ecause all of
is computed from survey data on compensatighe occupations are not represented in all of the
by occupation, collected from a sample of estabrdustries, only 720 industry—occupation cells
lishments and occupations, weighted to represexist (as opposed to 730). Each job quote in the
the universe of establishments and occupatiossrvey falls into exactly one of these cells. The
in the economy,. first step in the aggregation process involves
The cost to employers for employee compemombining all of the job quotes within a given
sation has two components: wages or salariesll to obtain a cell average. The second step
paid to employees, and the cost of all nonwagevolves aggregating across the cell averages to
benefits. The wage and salary component of tledtain theeci.®
EClis represented by straight-time average hourly Another index produced BLS using similar
earnings in an occupation, whether or not thmethodology to that used in thel is the Con-
employees are actually paid by the housumer Price Indexcpi). Thecpi has received a
Nonwage benefits, which account for about 3@reat deal of attention recently concerning its al-
percent of total compensation costs, include sutdgged upward bias. Because the two indexes are
things as employer contributions to employeegonstructed similarly, some of the alleged prob-
health and other insurance, pension plans, alens in thecpi also may exist in thecl. This
Social Security, as well as paid vacations and siekticle examines the sensitivity of thel to the
leave, premium pay for overtime, and nonpranethod of aggregation.
duction bonuses. As with the wages portion of There are two distinct aggregation issues. The
compensation, benefit cost data are convertedfist involves how the various job quotes within
an hourly basis in thecl. a given cell should be combined to obtain a cell
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average. In light of recent work by Marshall Reinsdorf andare obtained from the Census of Population.
Brent R. Moulton on the elementary aggregation of price  Now consider the first step in the calculation of tHaog
quotations in thepy, it seems prudent to evaluate the possiblemamely, the estimation of mean compensation for each of the
benefits of using geometric rather than arithmetic means iadustry—major occupation job cells. Although this step might
calculate the proportionate change in employeepensation  seem straightforward at first glance, without a costly census,
each period. Indeed, the analysis in this article shows that, e compensation received by all workers cannot be directly
with the cpi, ECl wage and benefit indexes constructed usingneasured. Thus, calculating the mean wages for the various
geometric cell means tend to have lower growth rates than thasstimating cells is partly a statistical estimation problem. This
using arithmetic means. In the case of glog however, the problem is complicated by the fact that one must estimate
difference in growth rates is negligible. mean wages over a number of periods rather than at a single
The second aggregation issue concerns the way that cpbintin time. This is difficult because thel sample changes
averages are aggregated to obtain the actual indexCTlse over time. After a job is initially surveyed, it remains in the
obtained by taking the weighted sum of the proportionateci sample for 16 to 20 quarters, after which the job is de-
changes in compensation costs for the various categorieslefed from the sample and replaced by a new one.
labor, where the weight for each category is simply its share The simplest way to estimate the mean change in compen-
of total labor compensation. Thus, like thel, theecl is a  sation for a category of labor between period 0 (the base pe-
Laspeyres index. To check for a bias ingheresulting from  riod) and period (the reference period) would be to compare
the fact that it does not take into account employers’ abilitthe average compensation for that category in the reference
to substitute toward labor that has become relatively legseriod and in the base period. Becaus&thsample changes
costly, this article compares three different indexes—fixe@ver time, however, this would involve comparing averages
weight, current weight, and superlative—over the period fronacross jobs that may not be homogenous. Thugdtakes
September 1981 to December 1994. The results indicate thatlifferent approach. To start, the mean change in an estimat-
estimates of changes in employee compensation over tinmgg cell's compensation between period 0 and period 1 is es-
are not very sensitive to the choice of index used. An addiimated as the ratio of the average compensation for that
tional finding is that standard index number analysis may natategory’s jobs in period 1 to that in periotl Do ensure that
always be adequate for analyzing @ (or even thecp)).  this estimate is not affected by changes in the sample, only
Changes in the price of labor (or commaodities) can be caus#ibse in the sample in both periods are used in the calcula-
by shifts in demand, supply, or both. But the standard intetion. A similar procedure is then used to calculate the mean
pretation implicitly assumes that only one of these curves ishange in compensation between periods 1 and 2, 2 and 3,
shifting. and so on. The proportionate change in mean compensation
The remainder of this article is organized as follows. Thérom time 0 tot can then be calculated as the product of the
next section describes the current process by which individueddividual per-period changes.
job quotes are aggregated to obtain #lte The next two

sections compare fixed weight, current weight, and superlaygamativeindexnumbers
tive indexes. The analysis concludes by comparing geomet-

ric and arithmetic means. Having reviewed the way that thei is presently calculated,
we now turn to alternative formulas for aggregating the cell
Curent  caloulaion o the ECI compensation relatives to obtain a single index number. Re-

call that theecl is calculated as the weighted sum of the com-
As noted above, the first step in calculatingeheis to esti-  pensation relatives for the various categories of labor, where
mate the mean compensation for each category of labor, atie weight for a given category is simply that category’s share
the second is to aggregate the cell averages to obtain a fidkotal labor compensation in the base period.dtheses a
index. Because it is simpler to do so, we begin by discussirgimilar weighting scheme. Specifically, tbel is a weighted
the second step in the process. Ebids designed to indicate sum of price changes, where a particular component’s weight
how the average compensation paid out by employers wouisl equal to its share of total household spending in the base
have changed over time if the industrial—-occupational conperiod. An index using this kind of weighting scheme is
position of employment had not changed from the base p&nown as daspeyreindex. The Laspeyres index is not with-
riod. It is calculated as the weighted sum of the changes out its problems. To see why, suppose that the price of a good
compensation costs for all two-digit industry—major occuparises relative to that of another good. Economic theory holds
tion job cells, where the weighting factor for each cell is itghat utility-maximizing consumers would tend to purchase
share of total labor compensation in the base period. The etess of the first good, and more of the second. A Laspeyres
ployment numbers used in the construction of the weightsrice index, however, does not allow for thigstitution ef-
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fect and hence tends to overstate the increase in the costeoit index number formulas, all of the calculations use the
living.® Similarly, a Laspeyres compensation index may beame official estimates for the cell means.
expected to overstate increases in the pritaboir because it The available data make it possible to compute the al-
does not allow for the fact that employers may be able to suternative index numbers from September 1981 to Decem-
stitute one type of worker for another in response to changbsr 1994. One practical difficulty in calculating the vari-
in relative compensation. ous indexes is that one needs employment counts for every
Other weighting schemes exist besides that used in tlvategory of labor in every quarter. (The exception is the
Laspeyres index. ARaasche indexfor example, uses current Laspeyres index, for which these counts are required only
period quantities to aggregate across the various price refativefor the base period.) Because the Census of Population only
Thus, if theeci were computed as a Paasche index, it would beollects employment counts every 10 years, the quarterly
calculated as the weighted sum of the changes in compensatemployment counts are estimated using industry employ-
costs for all of the industry—occupation job cells, where thenent counts from theLs Current Employment Statistics
weighting factor for each cell is what that cell's shartotal  program in conjunction with theci sample weight&: The
compensation would have been in the base period had emplaame method for constructing current weights is used in
ers purchased current period inputs in the base period. the official calculation of the Employer Cost for Employee
While it is not clear on purely theoretical grounds whethe€Compensation each March.
the Laspeyres or Paasche index is preferable, something canfwo further complications, though minor, should be
be said about the potential biases in the two indexes. Otheoted. First, although theeiis a fixed-weight or Laspeyres
things remaining equélf the cost of employing one type of index, the weights are revised periodically. For the period
labor rises relative to that of another type, employers will tenthrough March 1986;ci weights are constructed using em-
to substitute in favor of the less costly type of labor. Thus, bgloyment counts from the 1970 Census of Population. Cost
ignoring this substitution effect, the Laspeyres index will tend¢hanges beyond March 1986 are measured using 1980
to overstate employers’ labor cost in tleference period weights!? The official index in periods after March 1986
while the Paasche index will tend to overstate employers’ ldhus chains together the index in March 1986 with the av-
bor cost in thédase yeaf erage change in the cost of compensation between March
Because the Laspeyres index tends to overstate increase$ @86 and the reference period (using 1980 weights in the
labor costs, and the Paasche index tends to understate thertatier period).
might seem sensible to take an average of the two indexes. InThe second complication to note is thatebecell defini-
fact, theFisher idealindex does precisely that, being simply ations have undergone some minor changes over time. For the
geometric average of the Laspeyres and Paasche indexes. phesent analysis, it is necessary to aggregate across some cells
Tornquist index—which is simply a weighted geometric mearo obtain consistency over time. The effect of these changes
of the price relatives, where the weights are the average shatess out to be minor, however, as the indexes calculated here
of spending on the various inputs in the two years—is yet aare nearly identical to the published indexes.
other appealing type of index. Not only are the Fisher ideal Table 1 presents quarterly Laspeyres, Paasche, Fisher
and Tdérnquist indexes intuitively appealing, they also havieal, and Tornquist indexes for total compensation. As ex-
some desirable theoretical properties. For this reason, Diewgected, the Fisher ideal and Tdérnquist indexes lie between
calls these indexes superlatife. the Laspeyres and Paasche indexes. Contrary to initial ex-
One last type of index that requires some discussion is tipectations, however, the Paasche index appears to yield
chained index. The chained Laspeyres index is constructed bigher estimates of the increase in the cost of compensation
chaining together the series of one-period Laspeyres indexéisan does the Laspeyres indéxhere is a plausible expla-
each of which has a different base and thus uses different weigtation for this.
The chained Paasche, chained Fisher ideal, and chained Térnquisin arguing that the Laspeyres index should be higher than
indexes are all defined similarly. A chained index has the advathe Paasche index, it was implicitly assumed that changes in
tage that no single period is singled out to play an asymmetrielative wages were the only cause of changes over time in
role. Consequently, chaining tends to reduce the discrepaneynployers’ relative demands for the various types of labor.

between the Paasche and Laspeyres indexes. However, there are two other factors that may affect em-
ployers’ relative labor demands. First, technological change
Comparingaltemativeindexnumbers may be non-neutral, in that worker productivity may grow

at different rates in different industries and occupations.
We now consider how the various indexes compare in praSecond, the relative demands for the products of the various
tice. For convenience, only indexes for private industry emndustries may change over time. If one typelatfor
ployment are computed. To focus on the effects of the diffebecomes more productive relative to a second type, then
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i[e[o/B Totalcompensationindexes, September1981toDecember1994

[September 1981=100]

Index
Quarter
Laspeyres Paasche Fisher Tornquist

1981:

September ............ 100.0 100.0 100.0 100.0

December ............. 102.1 102.1 102.1 102.1
1982:

March ... 103.4 103.4 103.4 103.4

June ...... 105.0 105.1 105.0 105.0

September ... . 106.9 107.1 107.0 107.0

December ............. 108.2 108.5 108.3 108.3
1983:

March ..o 110.2 110.5 110.3 110.3

June ...... 111.6 111.9 111.8 111.8

September ... . 1131 113.3 113.2 113.2

December ............. 114.2 114.5 114.4 114.4
1984:

March .....cccoeveeneene 116.1 116.5 116.3 116.3

June ...... 117.4 117.7 117.5 117.5

September ... . 118.6 118.8 118.7 118.7

December ............. 119.9 120.2 120.1 120.1
1985:

March 121.3 121.7 121.5 121.5

June .. 122.5 122.7 122.6 122.7

Septemb 124.0 124.4 124.2 124.2

December 124.5 125.0 124.8 124.8
1986:

March ..o 125.9 126.6 126.2 126.3

June ...... 126.9 127.7 127.3 127.4

September ... . 127.7 127.8 127.8 127.8

December ............. 128.5 128.6 128.5 128.5
1987:

March 129.6 129.9 129.8 129.8

June ...... 130.8 131.0 130.9 130.9

September ... . 132.0 132.3 132.1 132.2

December ............. 133.1 1334 133.2 133.2
1988:

March .... 135.1 135.8 135.4 135.5

June ...... 136.7 137.2 136.9 136.9

September ... . 138.2 138.8 138.5 138.5

December ............. 139.3 139.7 139.5 139.5
1989:

March ..o 141.2 141.6 141.4 141.3

June .. 142.6 143.2 142.9 142.9

September ... . 144.6 145.2 144.9 144.8

December ............. 146.0 146.7 146.3 146.3
1990:

March ....ccccovveenenne 148.2 149.3 148.7 148.7

June ...... 150.2 151.1 150.6 150.6

September ... . 151.6 152.7 152.2 152.1

December ............. 152.7 153.9 153.3 153.3
1991:

March .....cccooeveenene 154.7 156.4 155.6 155.5

June ...... 156.5 158.0 157.3 157.2

September ... . 158.2 161.0 159.6 159.8

December ............. 159.4 162.2 160.8 161.0
1992:

March .....cccooveenene 161.4 164.4 162.9 163.1

June ...... 162.8 165.7 164.2 164.5

September ... . 164.0 166.8 165.4 165.6

December ............. 165.4 168.2 166.8 167.0
1993:

March 167.7 170.6 169.1 169.3

June .. 169.2 172.3 170.7 171.0

Septemb 170.4 173.6 172.0 172.3

December 171.6 174.8 173.2 1734
1994:

March .....cccocvevnene 173.0 176.6 174.8 175.0

June 174.5 177.3 175.9 176.2

September ............ 175.9 178.7 177.3 177.6
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employers will demand relatively more
workers of the first type and relatively
fewer workers of the second type. This
will cause the compensation paid the
first category of labor to rise relative to
that paid the second category of labor,
which in turn will induce a supply
response, with the number of workers
of the first type increasing, and the
number of the second type falling. Thus,
technological change will lead to a
positivecorrelation between changes in
relative wages and employment across
sectors. By the same reasoning, changes
in relative demands for the products of
the various industries also will lead to a
positive correlation between changes in
relative wages and employment across
sectors? This will cause the Paasche
index to behigherthan the Laspeyres
index.

Table 2 provides additional insight
into the demand effect referred to
above. For each of the major indus-
trial divisions, the first column of the
table indicates compensation in De-
cember 1994 relative to that in Sep-
tember 1981. The second column in-
dicates the difference between an
industry’s (average) December 1994
Paasche weight and its (average)
Laspeyres weight Finally, the third
column indicates each industry’s De-
cember 1994 employment relative to
its September 1981 employment.
Note that the greatest growth in com-
pensation occurred in the service in-
dustries. Services also had very high
employment growth. This is consis-
tent with the hypothesis that an in-
crease in the demand for the service
industry’s output has caused an in-
crease in relative compensation in the
service industry, which in turn has in-
duced a response in the amount of la-
bor supplied.

Perhaps the mostimportant observa-
tion to be made concerning table 1 is
that the differences among the various
indexes are quite small. The increase in
the Laspeyres index from 100 in Sep-
tember 1981 to 176.5 in December



1994 corresponds to an average annual growth rate of 4.8®ulton has recently calculated Laspeyres arithmetic and
percent. During the same period, the Paasche total compengaometric mean indexes for the most important items in the
tion index grew at an average annual rate of 4.5 percent. Thus3l for the period June 1992 to June 199@pending on
the average annual growth rate of the Paasche total compentgese goods and services accounts for 70 percent of spending
tion index exceeds that of the Laspeyres index by only 0.1¢h all cpiitems.) While the arithmetic mean index exceeds
percent. Apparently, the substitution and demand effects largalye geometric mean index for every item, the difference be-
offset each other, although there is no way of telling whethdween the indexes varies greatly across the various goods and
these effects individually are large or small. services, with the difference between the indexes being espe-
To complete the analysis, chained indexes are presentedtially large for goods that have highly variable prices. For
table 3. Note that the same basic pattern found in table 1 éxample, the arithmetic and geometric mean indexes for fruits
also found in table 3—the Paasche index yields slightly highend vegetables differ by 3 percent and the indexes for
estimates of compensation growth than the Laspeyres indexpmen’s and girls’ apparel differ by 2.87 percent. For all
and these two indexes bound the Fisher and Tdérnquist iitems together, the arithmetic mean index exceeds the geo-
dexes. However, the difference between the chained Paaschetric mean index by half a percent.
and Laspeyres indexes is smaller than the difference betweenThere are some unique features in thearidmethodol-
the unchained Paasche and Laspeyres indexes. This lastagy that made theri especially sensitive to the use of geo-
sult should not be surprising because the weights of thmetric versus arithmetic mealisThese are not relevant to
chained Laspeyres index change over time, unlike those tifeeci. However, following up on Moulton’s (1996) sugges-

the unchained Laspeyres index. tion,’® one consideration that needs to be taken into account
when choosing between an arithmetic and geometric mean is
Chainedgeometriccellmeans that the distribution of wages within a cell may be changing

over time. This can cause the geometric and arithmetic means
As discussed above, aggregating individual job quotes to diverge over time. Which one is preferable will depend on
obtain theeci involves two key steps. The first step is to ob-the actual form of the compensation distribution. As demon-
tain cell means and the second step is to aggregate over Himted by Michael K. Lettau, Mark A. Loewenstein, and
cell means to obtain a single index number. The previous se&aron Cushnef if the compensation within each cell is dis-
tion analyzed the sensitivity of tizel
to the method chosen to aggregate ovg

the various industry—occupation cellslislelia) Relatvecompensatonandemploymentgrowthby majorindustry
This section focuses on the process by December 1994 total | Difference between December 1994
i indivi i Indust compensation divided Paasche and employment divided
which IndIVqual JOb quotes are aggre naustry by September 1981 Laspeyres by September 1981
gated to obtain cell means. total compensation weights employment
Recall that the current quarter’s av
erage compensation for a given catMining ... 161 -0.012 0.49
egory of labor is estimated by chain:construction...........cco.ovc.... 1.68 —.008 1.13
ing together the proportionate changes _
. . Manufacturing ........cccccceevevennne 1.83 —-.098 .89
in average compensation for that cat- pyraples 182 _064 85
egory in all previous quarters, the prop Nondurables 1.83 —034 95
portionate change in compensation ifyansportation and public utilities 1.68 013 1.14
each previous quarter being calculated Transportation ....................... 1.67 —008 118
. . .| Public utilities ..........c.cceevvrennen. 1.75 -.005 .98
as the ratio of mean compensation i
that quarter to mean Compensation if\vholesale and retail trade ........ 1.68 -.011 1.32
A . . Wholesale trade 1.77 —-.009 1.14
the prior quarter. Instead of using arith- retai trade.......................... 1.64 002 1.39
metic means to calculate the propor-_ ,
. . . [nance, iInsurance, and
tionate changes in compensation eaﬁeal ESLALE ©.ovveeeeere e 1.76 .030 2.18
guarter, one might use geometri¢ Banking, savings and loan,
means and other credit agencies ..... 1.72 .031 8.32
. INSUrance ..........cooeeciieiieeeeenns 1.86 -.002 1.26
Previous work has shown that Otherfinance, insurance, and
. . . real estate .........cccoeeveeviieennen. 1.69 .002 1.35
chained Laspeyres price indexes
(which are themselves weighted arithtServices .......... s : 2.03 411 188
. . Business services .................. 1.78 .061 3.42
metic means) are subject to upward
drift when prices oscillat®&. Brent R.
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tributed log normall)?,l arithme'gic oo JN Chainedtotalcompensationindexes, September1981toDecember1994
mean compensation for a cell will be

growing more quickly (slowly) than

[September 1981=100]

geometric mean compensation for the

. . Index
cell if the variance of log compensa Quarter
tion is increasing (decreasing) ove Laspeyres Paasche Fisher Torquist
time. Interestingly, tr_]e inequality lit- 1081:
erature seems to indicate that the varj-September igg 2 igg.g 18(2) g igg.g
ance of log compensation has been ri ' '
ing in recent years, which suggestsMarch ... 1823 183"11 182‘1‘ 182_411,
that the arithmetic cell means will be sepember " 1070 1070 1070 1070
growing more quickly than the geo- December .......... 108.3 108.3 108.3 108.3
metric cell meanézj . 110.2 110.3 110.3 110.3
Is theECI sensitive to the use of| June ﬁé; ﬁé; ﬁé; ﬁé;
arithmetic versus geometric cell 1144 1144 1144 1144
means? The available data make jt984: 64 e e e
possible to compute the alternative in- 1176 1176 1176 17
dexes from March 1986 to December geptembb - Eg? Egz Egi Eg?
1994. An analysis of the data indicate§ gge. - =~ ' ' ' :
that the average within-cell variance March ................ 12;? ﬁég 1352 15;2
in log compensation grew at an an- sepiemper ) 1242 124.2 124.2 124.2
nual rate of 0.9 percent from March December 124.8 124.8 124.8 124.8
1986 to December 1994. This transyaecn ... 126.2 126.2 126.2 126.2
lates into a small predicted difference June ... ii;é ggg ig; 2 iiéf
in the annual growth rate between the gtemner " 1288 1289 128.9 1289
Laspeyres index based on arithmeti 1301 1303 02 02
means and the Laspeyres index baseg,e 131.2 1313 1313 1313
on geometric means of 0.06 percent. Septembber - 123.2 1§§.7 125.6 123.6
The actual effect of calculating av- o " = 133. 1337 1337 1337
erage compensation using geometric a 1356 135.8 135.7 135.7
. . 137.1 137.4 137.2 137.2
opposed to arithmetic means can 1386 1389 1388 1388
seen in table 4. Column 1 of the tabl 139.8 140.1 140.0 140.0
presents the index that results when o 1416 141.9 1418 1418
uses Laspeyres September 1981 e éune o 1432 143.6 143.4 143.4
ployment weights and arithmetic cell Joher>e" e e Lo 1o
means. The index obtained when ongsso: A o0 0s . .
. . March ... 149. 149. 149.1 149.1
uses Laspeyres weights and geomet iGime 150.9 151.3 151.1 151.1
cell means appears in column 2. Ac- Septembber - 153.5 15§.g 155.7 15;.7
cording to the table, the Laspeyres i December ............ 153.5 153. 153.7 153.7
dex calculated using arithmetic cel 1552 156.0 155.8 155.8
means increased by 39.8 percent fro oo el o e
March 1986 to December 1994, while 160.1 160.6 160.3 160.3
the Lasp_eyres index qonstructed usin 162.0 162.5 162.2 162.2
geometric cell means increased by 39 4~;une e 123.2 124.2 123.; 123.;
percent. Thus, the geometric mean in-gctcmber . | 1661 1666 1663 1663
dex does indeed grow at a slower ratg993: A o6 o . o
. . : March .......ccccoevies 168. 168.7 168.4 168.4
than the arithmetic mean index. How: j,qe " 169.7 1702 170.0 170.0
ever, the difference in annual growt Septembber 17;8 17;.2 17;; 17;.;
rates is only 0.02 percent, which is evenges. " v 17 172. 172
smaller than the predicted difference af March ................ 173.; 174.; 174.0 174.8
June ......... . 174 175. 175.1 175.
0.06 percent. For completeness, thesepember . 1762 176.7 176.4 176.4
Paasche index has also been calculatedecember ............. 176.9 177.4 177.2 177.2
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[elel Il Totalcompensationindexes, 1986-94

[March 1986=100]
Index
Quarter Laspeyres Paasche
Arithmetic Geometric Arithmetic Geometric
cell means cell means cell means cell means

1986: ...ooieirieee

March 100.0 100.0 100.0 100.0
June ...... 100.8 100.7 100.8 100.7
September ... 101.5 101.5 101.5 101.4
December ... 102.2 102.1 102.1 102.1
1987: .......

March 103.2 102.9 103.1 103.0
June ...... 103.9 103.8 104.0 104.0
September ... 104.9 104.7 105.0 104.9
December ... 105.7 105.6 105.9 105.9
1988: ...

March 107.2 107.3 107.6 107.7
June ...... 108.5 108.5 108.8 108.8
September ... 109.6 109.6 110.1 110.1
December ... 110.7 110.6 111.0 111.1
1989: .......

March 112.1 112.0 112.4 112.5
June ...... 113.4 113.1 113.8 113.7
September ... 114.8 114.5 115.4 115.3
December ... 115.9 115.6 116.5 116.4
1990: .......

March 117.7 117.4 118.4 118.3
June ...... 119.2 119.0 119.9 119.8
September ... 120.4 120.2 121.1 121.1
December ... 121.3 121.0 122.0 122.0
1991: .......

March 123.0 122.5 123.8 123.6
June ...... 124.4 124.0 125.2 125.1
September ... 125.7 125.3 126.7 126.6
December ... 126.6 126.2 127.7 127.6
1992: ...

March 128.1 127.8 129.2 129.2
June ...... 129.0 128.8 130.2 130.2
September ... 130.0 129.8 131.2 131.1
December ... 130.9 130.7 132.3 132.1
1993: ....... .

March .....cccovveeneene 132.6 132.3 133.8 133.7
June ... 133.7 133.4 134.9 134.7
September ... 134.9 134.4 136.0 135.7
December ... 135.7 135.2 136.9 136.7
1994: .......

March 137.1 136.6 138.3 138.1
June ...... . 138.1 137.7 139.2 138.9
September ............ 139.3 138.9 140.4 140.2

pensation growth is not very sensitive
to the choice of the index formula em-
ployed. An additional finding is that
one has to be careful in applying stan-
dard index number analysis to the

or even thepl. Changes in prices can
be caused by shifts in demand, sup-
ply, or both, but the standard interpre-
tation presumes implicitly that only
supply curves are shifting. Interpreta-
tion of thecriis made more difficult

if changes in income lead to changes
in consumer demands, which in turn
cause changes in relative output
prices. Similarly, changes in labor de-
mand will make the fixed-baseci
somewhat difficult to interpret from
the standpoint of standard index num-
ber analysis. Changes in technology
and changes in the relative demands
for industries’ products will both lead
to relative changes in the demand for
labor, which will in turn lead to
changes in relative wages. The
changes in relative wages in turn in-
duce shifts in the amounts of labor
workers supply to the various indus-
tries. Indeed, the finding that the
Paasche version of theel is actually
slightly higher than the Laspeyres ver-
sion indicates that this effect more
than offsets the standard substitution
effect. The fact that the superlative in-
dexes can accommodate a changing
technology and output mix is an addi-
tional argument for their use (although
in the case of thecl this advantage
may be offset by the fact that current
employment counts must be partially
estimated from theci sample weights

using geometric cell means. As can be seen from columnsaid thus may suffer from measurement efdomtuitively, if
and 4 of table 4, the Paasche arithmetic and geometric mehe cost index is to accommodate a technology and output
indexes grew by nearly identical amounts over the pétiod. mix that is changing over time, then the expenditure weights

must take into account prices and quantities in both the base

THE RESULTSOF THIS STUDY INDICATE that the estimation of com- year and the current year. U
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Appendix Indexcalculation

This appendix describes the calculation ofgheand the alterna-

tive indexes more formally. L&, denote the mean compensation

paid to category workers in period and letE; denote the number
of categoryi workers employed in period Letting O denote the
base period, the Employment Cost Index in ye&Cl, is calcu-

lated as
(1) ECI, Za [Hoo,
L — |0Wo

ai Z EIOWO

Out of theeci sample in period let kdenote the subsample ofjobs
corresponding to labor categary In addition, letW,; denote the
periodt compensation for thg" job quote in celi, and letWj—1
denote the corresponding compensation in perad Finally, let
S; denote the sample weight corresponding tojthpb quote in
celli. Lettingt be an arbitrary period between periods 0 tatide
proportionate changé;; , in the average compensation paid type
workers between period 1 amds estimated as

ZszWT

where

@)

1+r, = L
Z Sjr Wr—l
[I=F
1 T
@3) = > Sit ,
Juy jT-1
where

— SITW

ZS'” r-1

is the implicit expenditureveight for thgj™ job quote in cell in in

Elt WO
Z Elt WO

G af=

The Fisher ideal indeX;, and the Térnquist indeX,, are
given by

©® F=L"R"
and

l_l o V\{o |100
where

(8)01:(1/2)VV10E,»0/21W0lio+(1/ AW E /Zl W E

To obtain current employment weights, the fraction of industry
employment in major occupatianis estimated by

Shmj

N ),

Z Shmj

n jOCMN),

©) St =

where MN); denotes the set of industny—occupatiom jobs for
which compensation quotes are available in perietisandt. An
estimate of industrynemploymeng,, is obtained from the Current
Employment Statisticscgs) survey. Total periotiemployment in
industrymand occupatiomis estimated a&, = E{Su

The proportionate change in geometric mean compensation be-
tween period—1 andr is given by

= 3'S, In(W,)

I
= Yic

@0) In(1+r?) =

_Z §t In( W—l)

1o

period1. The proportionate change in compensation for catégory

from period 0 to periotlis then calculated as

= (14 )(14r,).

10

(4) (141, )

If the ECcl were computed as a Paasche index, one would use
equation like (1), but with weights defined by

and the ratio of geometric mean perf@bmpensation to mean pe-
riod 0 compensation for celis calculated using the formula

WO
VH exp(z Vie )

5
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