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Measuring Inflation
Mick Silver

Price indices serve as measures of inflation, deflators for national
accounts aggregates, and the basis for escalation payments. Good
economic analysis requires a proper understanding of deficien-
cies in the practice of compiling these measures. Research by IMF
economists has contributed to our understanding of what is good
: practice and to the price index manuals (ILO and others, 2004a

and 2004b). These manuals set out internationally accepted standards for measur-
ing inflation that are promulgated in the IMF Statistics Department’s training,
technical assistance, and report on standards and codes (ROSC) data missions.

Sources of bias in consumer price indices (CPIs) are well researched. Most
recently, IMF staff economists have focused on the accounting for changes in
product quality and on the aggregation formula—areas found by Boskin and
others (1996) to be the most important sources of bias in the U.S. CPI.

A first issue of CPI measurement is the accounting for changes in product qual-
ity. National statistical offices measure price changes using the matched-models
method. The offices collect details and prices of a representative selection of items
in a price reference period and collect their matched prices in  (continued on page 2)

Strengthening PRGF Programs
Through PSIA

David Coady

The introduction of the Poverty Reduction and Growth Facility
(PRGF) in 1999 reflected a desire to make pro-poor growth con-
siderations central to the design of IMF-supported programs

in low-income countries. Since the introduction of the PRGF,
empirical research on the impact of these programs on poverty and
growth has accelerated. In addition, the Poverty and Social Impact
Analyszs (PSIA) Group was created in the IMF’s Fiscal Affairs Department in July
2004 to facilitate the absorption of policy insights from PSIAs into the design of
PRGFs on a more systematic basis. This article provides a brief summary of recent
IMF research on this topic.

As is obvious from its name, the Poverty Reduction and Growth Facility pur-
sues two goals. The underlying premise is that growth without poverty reduc-
tion—one might say growth without equity—is simply not acceptable. The
importance of growth as a means to reduce poverty is widely recognized. What
is less well understood is what policies can best promote (continued on page 4)
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successive periods, to compare the prices of like with like. But
a potential quality adjustment bias arises when old models
are replaced by new models of different quality.

Barcode-scanner data from retail outlets provide an alter-
native source of data to measure price movements for com-
parison with CPI indices. Such data include details on the
quality of the models of items sold and allow researchers to
measure price changes that properly adjust, using hedonic
regressions, for quality changes. Silver and Heravi (2001,
2003, 2004) provide detailed studies on the quality-adjusted
price movements of consumer durables across time. Heravi,
Heston, and Silver (2003) and Silver and Heravi (2005a)
focus on parity estimates across countries. These studies
demonstrate the results from the use of alternative formulas
and, as a result, provide estimates of substitution bias.

A particular problem with the matched-models method
arises if there is a rapid turnover in differentiated models,
as typically occurs for products such as personal comput-
ers (PCs). The sample of models used to measure price
changes becomes unrepresentative when, for example, new
models are introduced (but not included in the sample) and
old models are retired (and dropped out of the sample).
Scanner data have information on the universe of transac-
tions and are thus ideal for identifying any selectivity bias
owing to matching. Silver and Heravi (2005b) developed
a hedonic analytical model for identifying and estimat-
ing such bias and, for consumer durables, found that price
indices for matched quality-adjusted prices fell faster than
price indices for the universe of transactions. Silver (2003)
argues that the conceptual basis for a CPI in a dynamic
market environment must be a cost-of-living index (COLI),
as opposed to a cost-of-goods index (COGI).

The two principal methods for dealing with product
groups with a high turnover of differentiated models are
the hedonic imputation indices and the dummy time
hedonic indices. Both methods not only correct price
changes for changes in the quality of items purchased
but also allow the indices to incorporate matched and
unmatched models. They can yield quite different results,
however. Silver and Heravi (2006a) derived an expres-
sion for the difference between the two methods, which
enables national offices to consider the factors governing,
and implications for, the choice of method. Further, many
methods to operationalize such hedonic indices exist,
including the period(s) of weights used, arithmetic or geo-
metric aggregator, and chained or fixed base. Silver and
Heravi (2006b) examine and discuss the results of 36 such
methods for consumer durables, finding that the choice of
method matters.

A second issue for CPI measurement is the choice of
aggregation formulas. National statistical office staff
compile CPIs at two main levels. At the lower level, elemen-
tary aggregation formulas use unweighted averages of prices
and are typically applied to prices of finely defined goods,
such as varieties of apples, sampled from outlets. Such finely
defined goods are the building blocks of a CPI (Silver and
Webb, 2002). At the higher level, the resulting elementary
indices are weighted by (base-period) expenditure shares.

The two principal formulas used to calculate elemen-
tary indices are the unweighted ratio of arithmetic means
(Dutot) and geometric means (Jevons). The differences
between the formulas can be shown to be related to changes
in the variance of prices, which, itself, has welfare implica-
tions—see Silver and Ioannidis (2001). Silver and Heravi
(2006¢) provide an improved analytical framework, based
on sample estimators, to establish the difference between
the Dutot and Jevons indices. The difference between the
two formulas is decomposed into a difference owing to
product heterogeneity and a difference owing to essentially
different types of averages in the index formula. Silver and
Heravi show the choice between the Jevons index and a
heterogeneity-corrected Dutot index to depend on sam-
pling/estimation considerations and expected elasticities. In
their empirical example, they find that about half the dif-
ference between the formulas is due to product heterogene-
ity—an important consideration, given that the Dutot index
is biased if applied to heterogeneous items.

At the higher level of aggregation, national office staff
apply expenditure-share weights to elementary price indi-
ces. CPIs can be fixed base or chain weighted, and Shelley
Winston (2006) shows how high-frequency chaining
applied to seasonal goods can lead to significant bias. A
Laspeyres index requires the weights and price reference
period to be the same. Yet, in practice, it takes time for
statistical office staff to compile expenditure data from the
household budget survey to use in compiling the index.
The Consumer Price Index Manual (ILO and others, 2004b),
hereinafter referred to as the CPI Manual, advises updat-
ing the out-of-date weights by the price change between
the weight and price reference periods. Ruiz-Castillo, Ley,
and Izquierdo (2002a) show, using Spanish CPI data, that
following the practice of not price-updating weights can
considerably understate an appropriate cost-of-living index.
They further show that much of the bias from this practice
can be explained by the gap between plutocratic and demo-
cratic CPIs—a related area of their research.

Invariably CPIs are plutocratic—that is, the weights for
each household’s price changes are their relative expendi-
ture shares, in contrast to an equally weighted democratic
CPIL. Analysts of the plutocratic-democratic (P-D) CPI gap



have considered who suffers the most from the use of a
plutocratic CPI for escalation payments—the rich or the
poor? Izquierdo, Ley, and Ruiz-Castillo (2003) and Ley
(2005) found, using Spanish CPI data, that plutocratic
inflation has, on average over time, been anti-rich. The
extent of this effect varied significantly, however, according
to the time period selected. In a few of the periods studied,
the reverse was true—plutocratic inflation was anti-poor.
Ley (2005) stressed the difficulties involved in general-
izing findings across countries and even within countries
over time. He also provided a formal decomposition of the
P-D CPI gap (see also Ley, 2002). Ruiz-Castillo, Ley, and
Izquierdo (2002b) applied estimates of U.S. quality-change
bias (QCB) to Spanish CPI data. They showed how some of
the P-D CPI gap could be explained because the QCB was
more pronounced for richer households. Izquierdo, Ley, and
Ruiz-Castillo (2003) show that much of the P-D CPI gap
could simply be explained by the different price changes
for goods and services classified as “luxuries” and
“necessities.”

The CPI, Producer Price Index (PPI), and (draft) Export
and Import Price Index (XMPI) Manuals have been essential
to developing and implementing international standards
on price index numbers. Erwin Diewert’s contribution to
the CPI and PPI Manuals was recognized by his receipt
in Canada of the Purvis Award, 2005 and in the United
States of the Julius Shiskin Award, 2005. IMF staff econo-
mists—notably Paul Armknecht (editor of the PPI Manual),
Mick Silver, and Kim Zieschang—also contributed chapters
to the manuals. They drew on papers by, among others,
Armknecht and Maitland-Smith (1999) on seasonal goods,
Zieschang (2000) on integrating price indices into the 1993
System of National Accounts (1993 SNA), and Dridi and
Zieschang (2004) on the theory and practice of import and
export price indices. These latter two papers clearly show
how the 1993 SNA analytical framework and economic
theory provide guidance on practical measurement issues.

Research on price index number methodology extends
to statistical issues in core inflation measurement. Core
inflation indices are derived statistics, invariably based
on CPIs. See, however, Bloem, Armknecht, and Zieschang
(2002) for proposed alternatives to the CPI. IMF staff
research on core inflation measurement issues also includes
a survey paper (Silver, 2006) and a methodological study
(Roger, 2000) that advocates a robust measure of core infla-
tion, given the prevalence of nonnormal price change distri-
butions.

Research by IMF economists should continue to contrib-
ute to our understanding of what is good practice, while
the manuals and work of the IMF’s Statistics Department
should contribute to its implementation.
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not only growth, but equitable growth. The IMF has been
working to better understand the complex interrelation-
ships between growth and poverty reduction.

Much of recent research has focused on the relationship
among growth, inequality, and poverty using a cross-
country regression approach. A key result of this research
has been that growth-enhancing macroeconomic and fis-
cal policies have not had a direct negative effect on income
inequality. To the contrary, growth itself can reduce pov-
erty. Moser and Ichida (2001) verified the beneficial impact
of growth on poverty reduction in countries in sub-Saharan
Africa and on non-income measures of poverty, such as
life expectancy, infant mortality, and gross primary school
enrollment. Subsequent research by Ghura, Leite, and
Tsangarides (2002) using data for 137 developed, transi-
tion, and developing countries expanded the set of policy
variables that had been considered in the literature and
identified what were labeled “super pro-poor” policies.
Policies that lowered inflation, reduced public expenditures,
promoted financial development, and improved educational
outcomes were all found to directly reduce poverty; in addi-
tion, they indirectly reduced poverty by increasing growth.
Other variables typically found to encourage growth (e.g.,
trade openness, investment levels, and fiscal stability) did
not appear to have any direct adverse effect on poverty,
reinforcing the absence of a trade-off between growth and
poverty reduction. For further extensions of this cross-
country regression approach using different samples and
specifications, see Epaulard (2003) and Iradian (2005).

Over and above the effect of growth on poverty, poli-
cies that shape the distribution of income have a separate
and important impact. Kraay (2004) used household sur-
veys for 80 developing countries to examine the relative
importance of changes in mean income and changes in the
distribution of incomes in explaining changes in absolute
poverty. Although change in mean income accounted for
66—90 percent of the change in poverty over the long run, it
accounted for only 50 percent over the short run. Growth in
mean incomes also explained less of the poverty reduction
when poverty was measured by indices that were more sen-
sitive to changes in extreme poverty, suggesting that growth
may be substantially less effective than more direct redis-
tributive policy instruments in reducing extreme poverty.

Cross-country analysis has also examined the relationship
between poverty and foreign currency inflows (i.e., external
indebtedness and foreign aid). The conventional wisdom
has been that external indebtedness has an adverse effect on
growth, especially at very high levels of debt. Moreover, debt
can also have a more direct effect on poverty if it crowds out



social expenditures. Loco and others (2003) find that the
impact of external indebtedness on poverty comes mainly
through its indirect effect, via lower growth, rather than its
direct effect. Masud and Yontcheva (2005) examine the dif-
ferential impact of two types of foreign aid (bilateral aid and
aid provided by nongovernmental organizations (NGOs))
on infant mortality and illiteracy in low-income countries.
NGO aid was found to decrease infant mortality through
increased total health spending (i.e., the sum of such spend-
ing by the government and NGOs), whereas bilateral aid did
not have an effect, since it largely crowded out domestically
financed government spending.

Cross-country analyses have also looked at how the com-
position and efficiency (e.g., the proportion allocated to
health and education expenditures or, within these expendi-
tures, to primary health care or lower levels of education) as
well as the level of government spending affect poverty. For
instance, Gupta, Verhoeven, and Tiongson (2004) found that
per capita health expenditures had a consistently statistically
significant impact in reducing infant and child mortalities
for poor households. The likely explanation is that poor
households cannot afford high levels of private health care,
so that if they have access to more public health services,
there is likely to be less crowding out of private health care.

Case studies for Nigeria and Tanzania show the value
of detailed analysis of particular country experiences in
improving our knowledge of specific policies that are likely
to make growth more pro-poor. Thomas and Canagarajah
(2002) used household data for Nigeria for 1985-92 to exam-
ine the relative contribution of growth and redistribution to
poverty reduction and to identify the likely determinants.
They find that the incidence of poverty decreased by 9 per-
centage points over this period, from 43 percent to
34 percent. Growth led to a 14 percentage point decrease
in poverty, but a rise in inequality resulted in a 5 percent-
age point increase. The increase in inequality was attributed
to the bias of government policies toward the urban sector
and capital-intensive industries. This experience contrasts
with that of Tanzania examined in Treichel (2005). It imple-
mented wide-ranging structural reforms in the early 1990s,
including trade liberalization and the withdrawal of extensive
state control in agriculture. The country achieved significant
macroeconomic stabilization, with inflation falling from
nearly 30 percent in the early 1990s to just over 9 percent
during 1996-2003. Per capita income, which had been fall-
ing, increased at an annual rate of 4.2 percent between 1996
and 2000. Concomitantly, the incidence of poverty decreased
from 43 percent in 1994 to 36 percent in 2000. A recent
review of growth and poverty trends in sub-Saharan Africa
by Pattillo, Gupta, and Carey (2005) confirmed the variation
in response of inequality to pro-poor growth policies exem-
plified by these case studies.
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Large increases in foreign aid have also raised the specter
of Dutch disease, whereby currency appreciation leads to
increased demand for nontraded goods, possible inflation-
ary expectations, and a decline in production in the higher-
productivity traded goods sector. Nkusu (2004) examines
the experience of Uganda, which experienced large financial
inflows (including grants and concessional loans) in the late
1990s. The results suggest that such inflows are less prob-
lematic in an environment where structural reforms result
in a more efficient resource allocation and increase factor
productivity. In Uganda, current account deterioration
reflected a surge in investment and higher public expendi-
tures on education, health, and public infrastructure rather
than a decrease in savings to finance higher consumption.

A common feature of fiscal reforms in PRGF programs
is the replacement of sales taxes with the value-added tax
(VAT). A number of recent case studies (see Coady, 2006, for
a review) have found that replacing sales taxes with a compre-
hensive VAT typically makes indirect taxes less progressive, so
that lower-income households are likely to be net losers from
revenue-neutral reforms. This reflects the fact that although
a VAT is typically progressive, it has been found to be less
progressive than the sales taxes it replaces. Studies also show,
however, that the progressiveness of the VAT can be improved
by zero rating certain categories, such as basic foods.

Case studies have also investigated the distributional effects
of recent increases in the world price of petroleum products.
A commonly expressed concern of governments is the likely
adverse effect of higher fuel prices on poor households. Coady
and others (2006) have estimated the likely magnitude and
distribution of the real income burden of eliminating subsi-
dies in six developing countries and found, not surprisingly,
that most of the subsidy implicit in low domestic fuel prices
accrues to higher-income groups. Although the elimination
of subsidies can still lead to a sizable adverse impact on poor
households, better-targeted direct transfers provide a more
cost-effective approach to social protection and budgetary
savings can be used to finance higher-priority poverty-
reducing public expenditures.

Finally, case studies are also addressing the challenges
arising from proposals to massively scale up aid to meet
the Millennium Development Goals (MDGs). For instance,
Mattina (2006) describes an MDG scenario for Ethiopia
that addresses both microeconomic and macroeconomic
constraints and argues that a carefully sequenced MDG
strategy is essential so that the scaled-up aid and public
spending will remain in line with Ethiopia’s absorptive
capacity.

Although the research already discussed in this article
has provided important insights into the relationship
between policies commonly promoted by PRGF programs
and poverty reduction, much remains  (continued on page 10)
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Mario Catalan

Spain’s economic performance since the 1990s
has been remarkable: growth has consistently
outpaced that of the euro area; employment
creation has been brisk; fiscal consolidation
has reduced public indebtedness; and EMU

~ participation has brought a number of ben-
efits, anchoring expectations and deepening financial inter-
mediation. Economic imbalances, however, have accumulated.
Short- and medium-term challenges include a persistent infla-
tion differential with the euro area, a wide current account
deficit, low productivity growth, and loss of competitiveness.
Also, aging-related costs pose long-term risks to fiscal sustain-
ability. How to address these challenges has been the major
focus of recent IMF research. Staff papers have studied the
causes of poor productivity performance, the competitive chal-
lenges associated with European Union (EU) enlargement,
Spain’s fiscal framework and the effects of fiscal policy on

the external balance, the effects of pension reforms, and the
costs of internal regulations and trade barriers. Also, recent
Financial Sector Assessment Program (FSAP) papers have
investigated financial sector issues, including the nonfinancial
equity investments of credit institutions, the governance and
oversight of savings banks, and the housing and credit booms.

Escolano (2006) accounts for the sources of income
growth and shows the increasing role that labor utilization
has played over the last decade in Spain’s per capita income
convergence to the EU-25 average. It also uncovers, in a
cross-country context, a pronounced productivity slow-
down beginning in the 1990s that reflects exceptionally low
growth in total factor productivity rather than a paucity of
capital.

From the demand side, growth has become unbalanced
in recent years, with domestic demand outstripping out-
put and net exports exerting a drag on growth. Domestic
demand has been supported by the lower interest rates and
financial deepening brought about by Spain’s entry into the
European Economic and Monetary Union (EMU), which
enhanced households’ access to credit and attracted capital
inflows. This process, coupled with domestic market rigidi-
ties, has, however, also brought about persistent inflation
differentials with the euro area—real exchange rate appre-
ciation—and current account deficits.

Spain’s poor productivity performance, persistent cost
differentials with trade partners, widening current account
deficits, and other indicators point to losses of competitive-
ness. Allard and others (2005) shows evidence that not only

cyclical but also structural factors account for the worsen-
ing of the external accounts in recent years.

To improve competitiveness, the Spanish government has
launched broad productivity-enhancing reforms. These are,
however, likely to take time to bear fruit; and Cataldn and
Lama (2006) thus asks whether fiscal policies could help to
contain domestic demand and price pressures in the short
run, as structural reforms take hold. Using econometrics,
it finds that reductions in government spending are effec-
tive in containing demand, moderating cost differentials,
and improving the current account balance. Tax changes,
however, appear less effective in their impact on activity,
the real exchange rate, and the external balance owing to
offsetting spending moves, which, over the sample period,
have tended to follow tax changes. A related study, Céspedes
and Hoffmaister (2003), assesses empirically whether and
to what extent fiscal stabilizers actually stabilize aggregate
demand. It shows that allowing full play of the automatic
stabilizers on the revenue side (without offsetting spending
moves) provides an appreciable stabilizing effect.

The evolution of prices and the inflation differential
have also been studied by IMF staff members. Hoffmaister
(2006) observes that regional price indices do not share a
common trend and finds evidence that regional trade barri-
ers increase prices and hinder convergence. Izquierdo, Ley,
and Ruiz-Castillo (2003) evaluates how price behavior hurts
rich or poor households using the plutocratic gap—the
difference between the consumer price index (CPI) infla-
tion measure and inflation measured by an index in which
all households are weighted equally. It finds that the gap’s
behavior was rather unstable—characterized by recurrent
periods of anti-poor and pro-poor bias.

Competitive challenges have become more pressing for
Spain since EU enlargement in 2004. Hoffmaister (2004)
and Dabdn, Garcia-Escribano, and Hoffmaister (2004)
use a gravity framework to examine Spain’s opportunities
and challenges in the new EU. They identify substantial
opportunities for increased trade with the 10 new member
states but also find that enlargement will likely change the
composition of Spain’s exports. Distances to main mar-
kets, however, will favor new members. Overall, potential
benefits will likely outweigh losses, but Spain’s economy
will need to be sufficiently flexible to adapt to the new
circumstances.

Along with monetary stability, fiscal discipline has been
a keystone of Spain’s success over the last decade. Sustained
consolidation efforts turned a budget deficit of 5 percent of



GDP in 1996 into a surplus of more than 1 percent of GDP
in 2005, while public indebtedness declined from

67 percent to 43 percent of GDP. Maintaining fiscal dis-
cipline in Spain’s highly decentralized fiscal system poses
particular challenges. Spilimbergo (2005) examines this
topic and argues that subnational fiscal discipline could be
strengthened through various means: enhancing subna-
tional fiscal transparency, containing subnational borrow-
ing, extending expenditure limits to the subnational level,
promoting greater reliance on local taxes to finance discre-
tionary expenditure, and providing incentives to reward
regions that save during good times.

Long-term sustainability of a sound public finance
position will require addressing the fiscal implications of
population aging. Cataldn, Guajardo, and Hoffmaister
(2005) uses an overlapping-generations model to quantify
the macroeconomic effects of the demographic shock and
of pension reforms, as well as their interactions with fiscal
policies. Although prefunding the demographic shock by
running down debt helps, it does not obviate the need for
pension reform. The paper argues for incentives to prolong
effective working life and an extension of the base period to
compute pensions. These reforms can improve efficiency by
reducing labor market distortions, and can deliver signifi-
cant macroeconomic and welfare gains.

Over the last three decades, the Spanish financial system
has gone through significant transformations, in tandem
with the international convergence and increased openness
of the economy. Cataldn and Moretti (2006) examines the
success of savings banks (cajas) since the deregulation of the
1970s. Cajas consistently gained market shares in lending
and deposit-taking markets—their shares are now close to
or above those of banks—while suffering no systemic crises
and building a strong capital base. Looking forward, their
paper argues that the governance of cajas and market-based
discipline can be strengthened by promoting the issuance
of cuotas participativas (marketable capital participations
without voting rights) to the market, by allowing cajas to
merge freely within and across Autonomous Communities,
and by reducing the public representation ceiling in their
governing bodies. These actions seek to preserve the pecu-
liar legal and institutional nature of cajas—credit institu-
tions with foundational origins and social objectives.

Spanish credit institutions are significant sharehold-
ers of firms operating in the main sectors of the economy.
Cayazzo and Avesani (2006) assesses the risk of nonfinan-
cial shareholdings through a value-at-risk approach and
estimates the capital absorption that these investments
require. It argues that although a severe adverse shock to
the current portfolio of nonfinancial equity may not have
systemically important consequences, the impact on eco-
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nomic capital and profitability of individual institutions
could be quite significant. Garcia Pascual (2006) examines
the determinants of rapid growth in housing markets and
mortgage debt and presents market-based indicators of
mortgage debt quality. It finds that Spanish credit institu-
tions appear resilient to a downturn in the housing market
owing to prudent loan-to-value ratios, good capitalization,
very high provisioning, a moderate debt-to-income ratio for
the average household, and a low proportion of households
with debt-to-income ratios exceeding 50 percent.
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to be done. It has become clear that the poverty impacts
of the broader policy measures are sensitive to the detailed
reforms that are adopted. A better understanding of the
relationship among these more detailed reforms and pov-
erty is thus crucial to help design programs that are more
pro-poor. Country case studies and greater use of micro-
level data are very helpful in this regard. Cross-country
analysis can also play an important role in providing a
broader context for policy analysis, identifying key issues
that need to be resolved, and helping to design a more com-
prehensive and rigorous case-study approach.
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