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Abstract 
Consumer Price Index (CPI) and Service Producer Price Index (SPPI) calculation 
proceeds in stages. In the first stage, elementary aggregates of homogeneous sets of 
products are estimated. These elementary indices are then aggregated to obtain higher-
level indices using, as weights, the elementary expenditure aggregates (CPI) or fiscal data 
from Business Register (SPPI). As regards SPPI, the robustness of the sampling design 
and the reliability of the index is often linked to an extended use of aging samples and 
basket weights in the aggregation process. By means of a simulation study based on data 
collected on business services and wholesale and retail trade, this paper aims at 
understanding how often weights should be updated to reduce the bias of the index. As 
regards CPI, in order to better represent the market shares of the various kind of stores 
selling same types of products, stratification by outlet type could be done. This raises 
questions as to what level would be more appropriate to define as the elementary 
aggregate. Our simulation study aims at assessing the impact on the index of the 
introduction of an additional intermediate level of weighted aggregation taking into 
account the stratification by type of outlet. 
 
Key Words: Prices index, sample design, aging weights, index bias, Laspeyres index, 
Jevons index 

 
 

1. Introduction 
 
1.1 SPPI and CPI Overview 
A price index is a measure of the proportionate change in a set of prices over time. In 
particular, in this paper two categories of price indexes are studied: SPPI (Service 
Producer Price Index) and CPI (Consumer Price Index). 
The SPPI aims at measuring the price movements for the output of a business services 
(including wholesalers and retail traders). The target population of our SPPI study, in 
particular, is made of all businesses operating in Canada with at least one establishment 
within their structure coded to an in-scope NAICS (North American Industry 
Classification System) 1. 

                                                 
1 For more information about the Statistics Canada’s SPPI project, see Patak and Lothian (2007). 
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The CPI, on the other hand, is a measure of the monthly rate of change of the 
consumption prices of goods and services. To compile a CPI, a fixed basket of 
representative commodities is observed over time. The CPI basket is based on 
expenditures of a given target population (made of both families and individuals) living 
in private household in a certain reference period2. 
Both the SPPI and the CPI are based on the observation of prices of a basket of 
products/commodities over time. It is clear, at this point, that it is necessary to synthesize 
the variation observed for single prices by means of a single measure of the change 
(based on the group of representative products/goods sold by wholesalers or purchased by 
families and individuals). To summarize the evolution of prices over time, a wide group 
of options is available: the choice of the best price index formula to be used was object of 
intensive study and debate in the last years3. 
 
1.2 SPPI calculation 
Even if we previously referred to a measure of prices’ movements, the current 
methodology for the computation of the SPPI is based on the study of profit margins 
(p.m.s)4. Once observed two p.m.s referred to two consecutive months (month t-1 and t) 
and to a certain product (k) purchased and sold by a certain wholesaler’s establishment 
(i), the simplest measure of the monthly variation is the ratio of the two observed profit 
margins: 
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where h is the stratum of establishment i. Starting from these ratios (p.m.r.s), a first level 
of aggregation is needed: for each establishment a predetermined number of products is 
observed (from 1 to 3 representative products), so we firstly need to synthesize the 
p.m.r.s at the establishment level. This is done computing a geometric mean of the p.m.r.s 
observed for each establishment. Doing so, we obtain the elemental index, computed with 
the Jevons formula5: 
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where mhi is the number of products observed for the establishment i belonging to the 
stratum h. After the elementary level of aggregation, we need to further aggregate the 

                                                 
2 For further details about the CPI program, see Statistics Canada (1995) and Beaulieu (2012). 
3 For best practices and further details, see the two ILO manuals (2004a, 2004b). 
4 A profit margin is computed as the difference between the selling price and the purchase price; 
see also, for more details, Patak and Lothian (2007). For more information and practical 
suggestions about the SPPI see, among others, the Producer Price Index Manual, Theory and 
Practice (ILO, 2004a). 
5 An intensive debate was made about the best index formula to be used at the elementary level for 
the aggregation: some interesting finding about this choice can be found in ILO (2004a); in more 
recent studies (Elliot et al., 2012; Melser, 2005; Mehrhoff, 2010 and Dalèn, 1992 and 1999), 
through the stochastic approach, the choice of the best elementary aggregate formula is deeply 
discussed, linking it to the distribution of observed price/price relatives. Moreover, the paper of 
Balk (2005) deals with an alternative sampling approach, also oriented towards the identification 
of the best elementary index formula. At this regard it is also interesting the study developed by 
Hansen et al. (2003 and 2011), that follows the sampling approach and applies the Model 
Confidence Sets to different target indices to find out the best elementary aggregate level formula 
related to each target index. 
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obtained measures of change, computing an aggregate index, at the stratum (h) level. For 
this purpose, we use a Laspeyres index: 
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This is a weighted average of the elementary indexes that uses two kinds of weights: the 

sample weights ( )t
hiw 6 and the economic weights ( )t

hiz 7. 

 
1.3 CPI calculation 
For the CPI a similar aggregation process is applied8. At the first step the price relative 
(pr) referred to a certain product k belonging to a stratum h is computed: 
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this price relative simply measures the relative change of the price of a certain good (p) 
between the month t-1 and the month t. At a later stage, we need to compute an 
elementary aggregate measure of the change: by means of the Jevons index, a geometric 
mean of price relatives referred to each stratum h is computed9:  
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where nk is the number of prices observed in the stratum h. The following step is the 
computation of the index at the top level of aggregation. For this purpose, we use a 
Laspeyres index formula10. This weighted average uses, as weights, the expenditures 

                                                 
6 At a certain time t, the sampling weight ( )t

hiw  of a given establishment i, belonging to a stratum 

h, is computed, according to a certain sampling plan, as the inverse of the probability of being 

selected ( )t
hiπ  of that establishment. For more information, see Toninelli (2010). 

7 The economic weight ( )t
hiz for a given establishment i belonging to a stratum h, and referred to a 

certain time t, is computed as follows: 
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where ( )Revt
hi  is the annual revenue (source: BR) of a given establishment i (i = 1, 2, …, Nh) of a 

stratum h (Nh is ne number of establishments belonging to the stratum h). 
8 There are a lot of works dealing with the choice of the best formula to compute a CPI: see, 
among others, Armknecht and Silver (2012), Bishop (2013), Dalén (1998), Boskin et al. (1996). 
Some useful information and best practice can also be found in the CPI Manual (ILO, 2004b). 
Other interesting studies regard the relation between the two levels of aggregation: see, for 
example, Mehrhoff (2007, 2010). 
9 The stratum h, for CPI, is defined crossing the variables “elementary aggregate” and “geographic 
stratum”. 
10 In our study about SPPI, we actually apply the Lowe index, that is a specific version of the 
Laspeyres formula in which weights come from a time t = b rather than from the base time t = 0 (b 
is the reference time for weights, that is the time of the last available update). 
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( )b
hw observed at a previous observed time, b, for stratum h (expenditure weights are 

updated every two years): 
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In this formula Nh is the number of strata. 
Observing the formulas used at the top level of aggregation, for both SPPI (formula (1)) 
and CPI (formula (2)), we notice that the indexes are based, at the top level, on the 
computation of weighted averages. And both procedures are based on the use of specific 
weights: sampling weights (whi) and economic weights (zhi) for SPPI and weights given 
by the expenditures shares (wh) for CPI. 
 
1.4 Objectives of the study 
Our research, generally speaking, focuses on the study of issues related to the weighs 
used at the top level of aggregation and on their impact on price index estimates11. 
More in particular, for SPPI the problem of weights (that are basically computed on data 
coming from BR) is that they cannot be updated frequently: usually new BR data become 
available only with a certain delay. So our objective, for SPPI, is to understand, first, 
what is the impact of using aging weights on the reliability of the estimates, and, 
secondly, the combined effect with the sampling plan to detect which one can help in 
improving the quality of the estimates.  
For the CPI study, our main objective is to understand if a different (and more detailed) 
weighted aggregation structure of the index can improve the quality of the final index. In 
particular, we want to understand if by adding an additional weighted aggregation level 
considering the different type of outlets the quality of the index could be improved, and 
the estimate can better represent the real purchases of Canadians. In regard to this, we 
consider two kind of outlets: the Specialized stores and the Non-specialized, that will be 
referenced, in the following, as General stores. This second group includes, among 
others, the NAICS 452110, 445110 and 444110. 
 

2. Background and Methodology 
 

The objectives of our study were suggested by some evidences highlighted by a 
preliminary analysis. 
More in particular, for SPPI we observed a noticeable variation of weights over time 
(Graph 1). This graph shows the annual (bars) and the cumulative (broken lines) change 
over time of sampling (wi) and economic weights (zi), between 2004 and 2010. During 
the 7 observed years, the average annual change for sampling weights is 14.2%; for 
economic weights it is 28.3%. Moreover, after 6 years, the cumulative change of 
sampling weight, in comparison to the first year (2004) is 170.2%, and the same change 
for economic weights is 24.9%.  
 

                                                 
11 Interesting studies about the issue of weights, mostly in CPI, can be found in Greenlees and 
Williams (2009) and Hansen (2006). Mehrhoff also studied the properties of the two-staged price 
indexes (Mehrhoff, 2007) and the correspondence between elementary and aggregate index 
formulas (Mehrhoff, 2010). Further information can be found in the Producer Price Index Manual, 
Theory and Practice (ILO, 2004a) and in the Consumer Price Index Manual (ILO, 2004b). 
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Graph 1: Annual and cumulative percentage change of sampling (wi) and economic 
weights (zi) over time (2004 to 2010). 
 
This analysis has also to deal with a change of the classification criteria of the BR frame, 
in 2008 (see big change in that year, underlined by the graph). Thus, the preliminary 
findings suggested our first research question for SPPI: can the use of aging weights lead 
to a low-quality general price index, significantly affecting the reliability of the 
estimates? And, moreover, how frequently weights should be updated to obtain a high-
quality index and a more precise view of the general movements of prices? 
The other evidence that encourages our study about the structure of the weight for the 
computation of CPI originated from the data represented in Graph 2. In this graph the CPI 
is computed for the General stores and for the Specialized stores categories: the final 
estimates for the two groups of outlets can be compared by major classes.  
 

 
Graph 2: Comparison of the CPI estimates for General and Specialized stores strata (by 
major classes) 
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Graph 2 shows that there can be big differences in the estimate between the two type of 
stores. The biggest difference is observed for the Health/Personal care major class: the 
Specialized stores index shows a bigger price variation (+3.42%) than the General stores 
index. The minimum difference is detected for the Alcoholic beverages/Tobacco major 
class, where the Specialized stores index shows a slightly higher variation of prices 
(+0.1%). In other major classes (Food/Non-alcoholic beverages and Clothing/Footwear) 
the variation underlined by the General stores estimates is higher than the change 
underlined by the Specialized stores index.  
Taking this all into consideration, the second research question (referred to the CPI 
weights structure) arises: can the introduction of an additional level of aggregation 
(taking into consideration weights specifically representing the General and Specialized 
stores categories) enhance the quality and/or the representativeness of the final estimates? 
 
2.1 Data 
The SPPI simulated population is based on data collected through the Statistics Canada’s 
Wholesale Services Producer Price Index (WSPI), a program aimed at producing price 
deflators for the services sector. The target population for this survey is made of 
wholesalers’ establishments operating in Canada; the data source for this population (and 
for the relative revenues) is the Business Register (BR). The population is stratified by 
NAICS (we used the 4-digit NAICS version) and by revenue (deciles of the distribution). 
The target population dataset includes the years from 2004 to 2010. The sample selection, 
for the WSPI survey, is based on two stages: at the first stage, using a Sequential Poisson 
Sampling (Patak and Lothian, 2007), a group of representative establishment is selected; 
at the second stage, from one to three products representative of the production of each 
establishment are selected (judgemental sampling). The original prices of these products 
are monthly collected.  
The CPI study simulated population is also based on survey data collected monthly from 
January 2012 to January 2013. The dataset includes prices collected from a sample of 
products and services, representative of what Canadians consume. The sample design can 
be seen as a 3-stage sampling plan with non-probabilistic selection of representative 
items (Beaulieu, 2012). At the first stage a certain number of representative cities for 
each geographical stratum is selected (geographical component); at the second stage, for 
each one of the selected cities, a certain number of outlets where the targeted 
representative products and services can be priced are selected (outlet component); the 
third and last stage regards the selection of products, which can actually be found in the 
selected outlets, whose prices will be collected (product component)12. The primary 
source for weights data (expenditure shares) is Statistics Canada’s Survey of Household 
Spending (SHS). The classification by type of outlets, on the other hand, is based on the 
North American Industrial Classification System (NAICS), available on the Statistics 
Canada’s Business Register (BR) and their sales (or market shares) are based on Statistics 
Canada’s Quarterly Retail Commodity Survey (QRCS). 
 
2.2 Methodology 
The methodology of this study, focused on both SPPI and CPI, starts from a common 
base: the generation of a simulated population of data. Another common aspect is the 
computation of different versions of price indexes that, later, are compared to each other. 
The SPPI approach is described, more into details, in par. 2.2.1, whereas the 
methodology of the CPI study is introduced in par. 2.2.2. 

                                                 
12 For further details about the sampling plan, see Beaulieu (2012). 
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2.2.1 The SPPI simulation study 
As previously said, the study of SPPI started from the generation of a simulated 
population. Based on micro-cells defined crossing two variables (4 digit NAICS, deciles 
of establishments’ revenue), the best fitting distribution for the variable profit margins’ 
relatives was detected and its parameters were computed. According to the results of this 
preliminary analysis, a simulated population of relatives was generated and, afterwards, 
linked to the frame of establishments13. Once linked the target population frame with the 
simulated profit margins relatives, following a bootstrap-like methodology (number of 
iterations: 3,000), we draw samples according to some of the main sampling schemes; in 
this paper only the results obtained with the following schemes are shown: Simple 
Random Sampling Without Replacement (SRS), Sequential Poisson Sampling (SPS), and 
Probability Proportional to Size (PPS) sampling. After the selection of each sample, two 
kind of indexes were computed on the same price relatives data: the first one, that we call 
Current Index, is the estimate obtained using current period’s weights; the second one, 
defined Simulated Index, is computed using base period weights. This means, for 
example, that to compute the Current price index for a certain year x (x = 2004, …, 
2010), the weights coming from the same year x are used. Whereas, to compute the 
Simulated index for the same year x, we used weights coming from a different year y (x, y 
= 2004, …, 2010; x ≠ y). The evaluation criterion is based on the comparison of the 
Current index with the Simulated indexes estimates. Some of the results are also 
compared to the Actual index: this is the index computed, without sampling, on the whole 
target population, using the Lowe formula (that is a Laspeyres formula with weights 
referred to a time b). In our simulation study both the bias and the standard deviation of 
the final estimates are evaluated, considering the combination of the following two 
effects: a) the use of aging rather than updated weighs and b) the sampling plan effect 
combined with the use of updated weights (the main results are shown in par. 3.1). 
 
2.2.2 The CPI simulation study 
The study of the CPI is also based on a simulated population. The population of price 
relatives was generated following a methodology similar to the one introduced in par. 
2.2.1. Nevertheless, there are two fundamental differences in the development of the 
simulation study. First, the population of price relatives was generated starting from the 
study of the distribution by micro-cells, similarly to what done with the SPPI, but the 
micro-cells were defined by elementary aggregate, geographical strata and reference 
month. The second difference is that the CPI is computed on a large part of the target 
population; that is, the population object of the study is the sample of representative 
goods (basket) whose prices are collected by Statistics Canada. Only elementary 
aggregates for which prices are obtained via an alternate data source (e.g. administrative 
data) are excluded from the scope of this study. The CPI simulated study strategy is 
mainly focused on the evaluation of the effect obtained introducing an additional 
intermediate level of weighted aggregation (based on the type of store considered). For 
this reason the analysis is made comparing different alternative of estimates computed on 
the same dataset. The different version of compiled indexes are the following: 

• Classic Index (CI): it is computed using the “classic” current methodology 
(Jevons index at the elementary aggregate level, Laspeyres weighted formula to 
aggregate indexes all the way up to the all-item index).  

                                                 
13 The frame includes all active establishments listed in the BR dataset of Canadian wholesalers 
(nevertheless the smallest units were deleted; for further details, see Patak and Toninelli, 2009, 
Toninelli, 2010, and Toninelli and Patak, 2010). 
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• General sub-Index (GsI): it is the sub-index computed (with the classic 
methodology) on the General store group of outlets14; 

• Specialized sub-Index (SsI): sub-index computed with the classic methodology 
on the group of Specialized stores; 

• Final Index (FI): this index is computed introducing the intermediate weighted 
level of aggregation; we obtain four versions of this index: 

o Final Arithmetic (FA): this index is computed as an arithmetic weighted 
average of GsI and SsI, using, as weights, the type of store market 
shares; 

o Final Geometric (FG): it is computed as a geometric weighted average 
of GsI and SsI (weights: market shares); 

o Final Arithmetic Low (FAL): a first weighted aggregation is made at the 
low level (elementary aggregate level) by type of stores, using an 
arithmetic weighted formula (weights: market shares by type of store); 

o Final Geometric Low (FGL): the computation of the index introduces a 
geometric weighted average (weights: market shares by type of store) at 
the low level of aggregation (elementary aggregates); 

The final estimates obtained with the above mentioned strategies are compared and 
discussed in par. 3.2.  
 

3. Results 
 
In this section the main findings obtained studying the SPPI (par. 3.1) and the CPI (par. 
3.2) are discussed. 
 
3.1 Service Producer Price indexes 
Our work was first focused on the study of the impact of aging weights in the SPPI 
framework. In particular, we evaluated the combined effect of aging weights and 
sampling plans on the final estimates, comparing the Simulated and the Current indexes 
with the Actual index estimates. In this paper the results obtained applying the SRS, the 
SPS and the PPS sampling are compared. 
If samples are selected through a SRS without replacement, the bias of the estimates 
(Simulated indexes) is highly unstable if we use different weights, but it is usually 
smaller than the bias obtained with a probability proportional to size sampling plan (such 
as SPS and PPS). On the other hand, the standard deviation is quite stable (independently 
from the used weights), but it could be up to 50 times the Current index’s standard 
deviation. If we select samples using a probability proportional to size sampling plan we 
usually obtain an unstable bias (highly depending from the weights used to compute the 
Simulated index, and strongly linked to the current year too); moreover the bias is bigger 
than the one obtained using SRS. However, this is expected, seen that probability 
proportional to size schemes select with a higher probability the bigger units (and these 
are more likely to show bigger variations of profit margins). Generally speaking, there 
are no substantial differences between results obtained with the SPS and with the PPS 
sampling. Nevertheless, if compared to the SRS, these sampling schemes allow to obtain 
a smaller standard deviation (at an average, it can be up to 3.08 times the standard 
deviation of the Current index). This is a positive aspect, seeing that a smaller standard 
deviation means that the final estimates have higher precision.  

                                                 
14 The General stores category is better defined in Section 1.4. 
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In our study we also study the combined effect of sampling plan and aging weight on 
both the bias and the standard deviation of the final estimates. In this regard, Table 1 
shows the percentage variation of bias and standard deviation, by sampling plan, that is 
obtained using updated rather than not updated weights; the results are given by the 
comparison of the Current and of the Simulated indexes’ statistics with the statistics of 
the estimates obtained from the whole population (Actual index).  
 

(bootstrap-alike sample selection by sampling plan; 3,000 iterations) 
 
 
 
 
 
 
It was already said that the SRS produces estimates with a smaller bias; moreover this 
can be strongly reduced using updated weights (-31.5%); nevertheless the variance of the 
index is highly inflated (and this means that the estimates are not precise), and using 
updated weights the standard deviation is not noticeably reduced (only -0.4%). 
Probability proportional to size schemes, on the other hand, bring to estimates with a 
bigger bias15, that is not significantly increased (+0.4%) or only slightly increased 
(+5.9%) using, respectively, PPS and SPS. If there is no gain in term of bias, using 
updated weights the standard deviation of the index could be strongly reduced: -16.6% 
with PPS and -18.1% with SPS. 
 
3.2 Consumer Price Index 
This section will discuss some results about the introduction of a new intermediate 
weighted level of aggregation in the index compilation scheme first (par. 3.2.1); 
secondly, the main findings of a deeper study of the evolution of the estimates, also by 
major classes, are shown (par.3.2.2). 
 
3.2.1 Introduction of an intermediate level of aggregation 
Graph 3 shows the comparison of four indexes: the CI (obtained with the “classical” 
methodology of aggregation, i.e. Jevons index+Laspeyres index), the FI (in the graph the 
Final Index computed with the weighted arithmetic average is shown), and the two sub-
indexes regarding, respectively, the general and the specialized type of stores (GsI and 
SsI, respectively). The comparison is made at a general level (that is considering the 
whole frame population; see the first category on the left of the Graph 3) and by major 
classes (from the second to the last classes on the x-axis of the same graph). 
Overall (first class of the Graph 3), we notice that the Final index (FA) and the sub-
indexes show very similar results; the Final index is also extremely coherent with the two 
boundaries represented by the General and Specialized stores indexes. On the opposite 
side, the Classic index tends to measure a noticeably lower level of prices’ movements. 
The behavior of the two sub-indexes seem identical, at the overall level, but taking into 
consideration the different major classes, we notice big differences in the sub-indexes’ 
estimates. For all the categories (but for Clothing/Footwear) the GsI shows lower 
estimates, whereas the SsI shows higher values. The FA is always included in between 

                                                 
15 This is the effect of the bigger weights given to the biggest units of the sample: they usually 
show a higher variation of prices over time (Toninelli, 2010). 

Table 1: Percentage variation of bias and std. dev. of the estimates using updated weights 

 Sampling plan 
 SRS PPS SPS 
Bias -31.5 +0.4 +5.9 
Std. dev. -0.4 -16.6 -18.1 

JSM 2013 - Government Statistics Section

2046



the two sub-indexes boundaries, as expected. But from this graph also emerge the fact 
that the CI is not coherent with the other indexes, and mostly to the sub-indexes. In 
several cases (6 out of eight and at the overall level) the CI is out of the two sub-indexes 
boundaries: it is included between the two sub-indexes boundaries only for Food/Non-
alcoholic beverages and for the Health/Personal care major classes. In 2 cases the CI give 
bigger estimates than all other indexes (for Shelter and Transportation), in other 4 cases it 
provides smaller values (for Household, Clothing/Footwear, Recreation/Education, and 
Alcoholic beverages/Tobacco). 
 

 
Graph 3: Classic index, Final index and General and Specialized stores sub-indexes 
comparison (overall and by major classes) 
 
Graph 3 only shows the FA index: the FG index is not shown because the differences 
between the estimates obtained with the geometric and the arithmetic formulas are not 
noticeable. Also the FAL and the FGL indexes are not shown in the graph, but they 
confirm each other (the index obtained using the geometric formula is always slightly 
smaller than the index obtained with the arithmetic formula); moreover, they are 
substantially coherent with the results obtained with the FA and the FG aggregation 
structures, at the overall level: they only provide slightly smaller estimates of the price 
movements (except for the Shelter major class, where they give noticeable higher 
estimates than the levels provided by the FA and the FG indexes). But what is more 
important is that the FAL and the FGL estimates almost always (but for Shelter and, 
regarding the FGL, also for Clothing/Footwear) fall within the sub-indexes boundaries. 
 
3.2.2 Estimates over time 
In Graph 4 the evolution of the indexes over time is shown: the CI (light blue) is directly 
compared to FA (red), to the sub-indexes (GsI, in green, and SsI, in purple), and to the 
FAL and the FGL indexes (in light brown and orange, respectively). 
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Graph 4: Comparison between indexes over time (Feb. 2012 to Jan. 2013, all classes) 
 
Overall, we notice a high coherency in the estimates given by the Final Indexes (at both 
the top and low level of aggregation, with no differences given, at the low level, by the 
kind of aggregation formula). All Final indexes, moreover, are mostly influenced by the 
behaviour of the General stores index. The CI is, on the other hand, the aggregated index 
closer to the (more stable) behaviour of the Specialized sub-index. This graph also shows 
that it is possible to obtain different results using the two different aggregation structures. 
Taking a more detailed look into two of the more interesting major classes (Food/Non-
alcoholic beverages and Clothing/Footwear) we can better understand what should be the 
behaviour of our “desired” estimates. If we take into consideration the Food/Non-
alcoholic beverages major class, we know that the percentage of general stores, in terms 
of number of observed prices, is 97.03% (the same percentage in terms of market shares 
is 82.30%). Thus, taking into account these weights, we would expect a representative 
index proportionally more influenced by the behaviour of the General sub-index than by 
the Specialized index. The weighted Final indexes, in fact, follow more the General than 
the Specialized one (see Graph 5), whereas the CI is more a compromise with the more 
stable SsI. 
The Clothing/Footwear major class (Graph 6) is more well-balanced in terms of 
percentage of observed prices (49.67% for General stores and 50.33% for Specialized 
stores). Nevertheless, the percentages, in terms of market shares, is noticeably higher for 
Specialized stores (78.28% vs 21.72% of General store). Thus, for this major class we 
can assume that a price index that follows more closely the Specialized stores’ index 
behaviour would be more representative; and this happens for the Final indexes, whose 
strictly follow the SsI, whereas the CI is more influenced by the GsI, and, sometimes 
(February and April 2012), it is also out of the sub-indexes’ boundaries. 
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Graph 5: Comparison between indexes over time (Feb. 2012 to Jan. 2013); major class: 
Food/Non-alcoholic beverages 
 

 
Graph 6: Comparison between indexes over time (Feb. 2012 to Jan. 2013); major class: 
Clothing/Footwear. 
 

4. Final remarks and recommendations 
 
4.1 About SPPI 
The study of the use of aging weights shows that we can obtain an over rather than an 
underestimation of the AI and a level of variance very different year by year. This general 
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conclusion is confirmed by similar results obtained studying clusters of NAICS. Our 
results suggest that we should update the weights, in compiling the SPPI, as frequently as 
possible. Ideally weights should be updated annually, but this is almost always 
impossible, seeing the lag necessary to obtain new data (and, therefore, new updated 
weights) from the BR. If we use weights older than two years, at an average level, we 
obtain a bigger variance and a higher standard deviation of the estimates. But this does 
not always happen: weights do not follow a linear trend, so sometimes, in compiling 
SPPI, we can be lucky and we can use weights coming from a very far year that has a 
structure more similar to the one of the current year than that one of a closer year. The 
most important thing that has to be highlighted, following our results, is that the variance 
of the index estimates is usually higher, if not-updated weights are used. Among all 
analyzed sampling plans, Probability Proportional to Size sampling schemes seem to be 
able to provide more reliable estimates (noticeably reducing their standard deviation), 
mostly if updated weights are used.  
 
4.2 About CPI 
The “weights” topic for CPI is also of fundamental importance. In this paper we observed 
that the sub-indexes obtained considering the type of outlets (General/Specialized) are 
clearly different. Thus, the introduction of an additional weighted level of aggregation 
between the low level (Jevons index) and the high level (Laspeyres index), according to 
some preliminary findings of our research, push us to suspect that we could obtain more 
representative estimates, taking into account the different contribution (in terms of market 
shares) of the two kind of outlets. 
In this paper we compared different methodologies to compile a new version of the 
aggregated indexes (Final indexes). We mainly compared the arithmetic and geometric 
formula to aggregate the sub-indexes at the aggregate level, but no significant differences 
in the obtained results were highlighted. Similar results were also observed comparing 
the FAL with the FGL scheme of aggregation, where, respectively, the arithmetic and the 
geometric weighted average are computed at the elementary level of aggregation. Our 
study also shows a high coherency of the four versions of the FIs (they mostly follow a 
common pattern of evolution) and a coherency with the two boundaries represented by 
the two sub-indexes (referred to General and Specialized stores). Most of all, we found 
that the CI (compiled with the classical methodology) is not so coherent with the other 
versions of the indexes (and most of the times it is also not consistent with the two sub-
indexes boundaries). The general conclusions seem to be confirmed by a study developed 
at the major classes level (considering, for example, two of the main ones: the Clothing 
and the Food/Non-alcoholic beverages). 
Generally speaking about the obtained results, we also have to underline the current 
limits of our work. We cannot conclude, at this point, if the Final index aggregation 
structure (introducing the intermediate weighted level of aggregation) is better (or brings 
to more representative results) than the “classical” methodology. We only discovered that 
there are noticeable differences in the results, using the two methods; we also obtained 
some indication (coherency and evolution over time) that seem to confirm that the 
Classic way of compiling a CPI could have some weaknesses in comparison to the new 
proposed methodology, especially when the sample distribution between General and 
Specialized stores does not reflect their respective market shares. Thus, further research is 
extremely needed to get a confirmation of our initial findings. 
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4.3 Further research 
Further research is still needed about weights used for the SPPI and about the weighted 
aggregation procedure applied to compile the CPI. 
For SPPI, in particular, we need to understand if there is some way to identify a more 
clear trend in the weights’ evolution over time, studying a wider range of data (that is, 
considering more years). Further research is also needed, in this perspective, as soon as 
new BR data about the target population will be available, eventually extending the study 
at the economic sector level (a more detailed view could bring to a clearer picture of the 
evolution of both prices and weights over time). 
For CPI a further plan of study is already under development, starting from these first 
results. Computing chained versions of the indexes studied in this paper, we want to 
estimate the cumulative effect (over years) of the introduction of the intermediate level of 
aggregation on the final estimates. Moreover, in order to face some of the limitations of 
our study, we planned to compare the Classic and the Final Indexes’s estimates to a 
“superlative index” (e.g., using the Fisher or the Törnqvist formulas). The results 
obtained with the classical method and with the new proposed methodology could be 
then compared to a benchmark, considering a longer interval of years and, eventually, 
taking also into account the “change of the basket” effect and its impact on the reliability 
of the final estimates. 
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