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Abstract 

An index number is a statistical device that measures the average change in a group of related variables over two or 

more situations, typically across time, space, or category. As a tool of research methodology, the index number occupies 

a unique position: it converts heterogeneous, often non-comparable raw data into a single representative figure that 

permits meaningful comparison. This article examines the conceptual foundations, classification, and construction 

methods of index numbers, including simple and weighted aggregative methods, the Laspeyres, Paasche, and Fisher 

formulae, and the principal tests of adequacy — the time reversal test, the factor reversal test, and the circular test. It 

further situates index numbers within the broader landscape of quantitative research methodology, considering their use 

in economic, social, and legal-empirical research, and concludes with a discussion of the limitations and methodological 

cautions that researchers must observe when constructing and interpreting index numbers. 

Keywords: index numbers, research methodology, Laspeyres index, Paasche index, Fisher's ideal index, quantitative 

analysis, statistical measurement 

1. Introduction 

Research methodology, broadly understood, is concerned with the systematic procedures by which data are collected, 

organised, analysed, and interpreted in order to answer a research question. Within this framework, the measurement of 

change occupies a central place. Researchers across economics, sociology, commerce, and increasingly law and public 

policy, are frequently required to compare a complex set of variables — prices, wages, production levels, costs of 

litigation, crime rates, or social indicators — between two or more points in time or across two or more places. A single 

variable can be compared directly; a group of dissimilar variables cannot. It is this problem of aggregative comparison 

that the index number is designed to solve. 

An index number may be defined as a statistical measure designed to compute the average change in a variable, or a 

group of related variables, over a period of time, geographical location, or other characteristic such as income group or 

profession. Spiegel defines an index number as a statistical measure designed to show changes in a variable or group of 

related variables with respect to time, geographic location, or other characteristics. The Indian Statistical Institute and 

most standard texts on statistics treat the index number as one of the most widely used tools of applied statistics, 

particularly because it expresses complex relative changes in a simple, single figure usually expressed as a percentage. 
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This article proceeds in six parts. Part Two examines the meaning, characteristics, and significance of index numbers as 

a research tool. Part Three classifies the principal types of index numbers. Part Four sets out the major methods of 

construction, with worked formulae. Part Five discusses tests of adequacy used to evaluate the reliability of an index 

number formula. Part Six considers applications and limitations, with particular reference to the use of index numbers 

in social science and legal-empirical research. 

2. Meaning, Characteristics, and Significance 

2.1 Meaning 

In its narrowest statistical sense, an index number is a ratio, usually expressed as a percentage, that measures the relative 

change in the value of a single variable, or a composite of several variables, between a 'base period' and a 'current period'. 

The base period (denoted by subscript 0) serves as the point of reference against which all subsequent observations 

(denoted by subscript 1, 2, 3 … n) are compared. By convention, the index number for the base period itself is set equal 

to 100. 

Index numbers are often described as 'economic barometers' because of their wide use in measuring changes in price 

levels, cost of living, industrial production, and national income. However, their application is not confined to 

economics; researchers construct indices of social development, literacy, crime, judicial pendency, gender inequality, 

and a host of other composite social phenomena that cannot be captured by a single raw measurement. 

2.2 Characteristics 

• Index numbers are expressed in percentage form, although the percentage sign is conventionally 

omitted. 

• They measure relative, not absolute, change — that is, change with reference to a base. 

• They are typically used to measure changes that cannot be measured directly, such as the general price 

level or the standard of living, by combining a representative group of variables. 

• They facilitate comparison across time (temporal), across regions or groups (spatial or cross-sectional), 

and across qualitative categories that have been quantified. 

• They are averages, generally of relatives, and therefore inherit both the strengths and the limitations 

associated with averaging techniques. 

2.3 Significance in Research Methodology 

The significance of index numbers in research methodology may be summarised under the following heads: 

1. Simplification of complex data: Index numbers reduce a mass of heterogeneous statistical information 

into a single, easily interpretable figure. 

2. Facilitation of comparative analysis: They enable researchers to compare phenomena across time 

periods or locations where direct comparison of raw values would be misleading or impossible due to differing 

units or scales. 

3. Trend analysis and forecasting: A time series of index numbers reveals the direction and magnitude of 

change, assisting researchers in identifying trends and making projections. 

4. Policy formulation and evaluation: Indices such as the Consumer Price Index (CPI) or Wholesale Price 

Index (WPI) inform monetary policy, wage revision, and social welfare interventions; analogous composite 

indices inform legal and judicial policy, for example indices of case pendency or disposal rates. 

5. Deflating purposes: Index numbers are used to adjust nominal values (such as nominal income or 

nominal GDP) to obtain real values, thereby eliminating the distorting effect of price-level changes. 
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3. Classification of Index Numbers 

Index numbers may be classified on several bases, depending on the subject matter measured, the number of variables 

included, and the purpose of construction. 

3.1 On the Basis of Subject Matter 

• Price Index Numbers — measure the relative change in the price of a commodity or a group of 

commodities (e.g., Wholesale Price Index, Consumer Price Index). 

• Quantity Index Numbers — measure the relative change in the physical volume of production, 

consumption, or sale of goods. 

• Value Index Numbers — measure the relative change in the total monetary value (price × quantity) of 

a commodity or group of commodities. 

• Special Purpose Index Numbers — constructed for specific research needs, such as a cost-of-living 

index, a human development index, an index of industrial production, or a composite socio-legal index (e.g., an 

index of access to justice combining variables such as case pendency, legal aid coverage, and court 

infrastructure). 

3.2 On the Basis of Number of Variables 

• Simple (Unweighted) Index Numbers — constructed from a single variable or where all included items 

are given equal importance. 

• Composite (Weighted) Index Numbers — constructed from multiple variables, each assigned a weight 

reflecting its relative importance. 

3.3 On the Basis of Construction Method 

• Aggregative Index Numbers — based on the aggregate (sum) of prices or quantities. 

• Average of Relatives Index Numbers — based on the average of price or quantity relatives computed 

for each item separately. 

4. Methods of Construction 

The construction of an index number involves several methodological decisions: selection of the base period, selection 

of items, collection of price and quantity data, choice of an appropriate average, and selection of suitable weights. Two 

broad families of method are conventionally distinguished. 

4.1 Simple Aggregative Method 

Under this method, the index is obtained by expressing the sum of current-year prices as a percentage of the sum of 

base-year prices: 

P₀₁ = (Σp₁ / Σp₀) × 100 

where Σp₁ is the sum of current-year prices and Σp₀ is the sum of base-year prices of the items included. This method is 

simple to compute but suffers from a significant defect: it is unduly influenced by the units in which commodities are 

quoted and gives undue weight to items with high absolute prices, irrespective of their actual importance in consumption 

or production. 
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4.2 Simple Average of Price Relatives Method 

Here, a price relative is first calculated for each item as (p₁/p₀) × 100, and the index number is the arithmetic mean (or, 

less commonly, the geometric mean) of these relatives: 

P₀₁ = Σ(p₁/p₀ × 100) / N 

This method overcomes the units problem of the simple aggregative method because relatives are pure (unitless) 

numbers, but it continues to treat all items as equally important, which is rarely realistic. 

4.3 Weighted Aggregative Methods 

Because commodities differ in their importance to the phenomenon being measured, weighted methods assign quantity 

weights to prices. The most widely used formulae are as follows. 

4.3.1 Laspeyres' Price Index 

Laspeyres' method uses base-year quantities as weights: 

P₀₁(L) = [Σ(p₁ q₀) / Σ(p₀ q₀)] × 100 

This index answers the question: what would it cost, at current prices, to purchase the base-year basket of goods, relative 

to its base-year cost? Its principal limitation is that it tends to overstate inflation, since it does not account for the 

substitution effect — consumers typically shift away from goods whose relative prices have risen. 

4.3.2 Paasche's Price Index 

Paasche's method uses current-year quantities as weights: 

P₀₁(P) = [Σ(p₁ q₁) / Σ(p₀ q₁)] × 100 

This index tends to understate inflation for the converse reason: by using current-year quantities, it implicitly assumes 

that the current consumption basket would also have been the basket of choice in the base year, which is not generally 

accurate. 

4.3.3 Fisher's Ideal Index 

Fisher's Ideal Index is defined as the geometric mean of the Laspeyres and Paasche indices, and is widely regarded in 

statistical literature as the most theoretically satisfactory of the standard formulae because it satisfies both the time 

reversal test and the factor reversal test (discussed in Part 5): 

P₀₁(F) = √[P₀₁(L) × P₀₁(P)] 

4.3.4 Other Formulae 

• Marshall-Edgeworth Index — uses the average of base-year and current-year quantities as weights: P₀₁ 

= [Σp₁(q₀+q₁) / Σp₀(q₀+q₁)] × 100. 

• Dorbish-Bowley Index — the simple arithmetic mean of the Laspeyres and Paasche indices. 

• Kelly's Index — uses a fixed weight period, often an average of several years' quantities, distinct from 

both the base and current periods. 
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Index Weight Base Principal Characteristic 

Laspeyres Base-year quantities (q₀) 

Tends to overstate change; easy to 

compute as weights need not be 

revised annually 

Paasche Current-year quantities (q₁) 
Tends to understate change; requires 

fresh weight data each period 

Fisher's Ideal 
Geometric mean of Laspeyres and 

Paasche 

Theoretically most robust; satisfies 

time reversal and factor reversal tests 

Marshall-Edgeworth Average of q₀ and q₁ 
Compromise formula; 

computationally heavier 

Table 1: Comparative summary of major weighted index number formulae 

5. Tests of Adequacy 

Since a variety of formulae are available for constructing an index number, statisticians have developed certain tests to 

judge the adequacy and internal consistency of a chosen formula. The three principal tests are discussed below. 

5.1 Time Reversal Test 

Proposed by Irving Fisher, this test requires that an index number formula, when applied to the data for two periods, 

should give consistent results irrespective of the direction of comparison. Formally, if P₀₁ is the index for period 1 on 

base period 0, and P₁₀ is the index for period 0 on base period 1, the product of the two should equal unity: 

P₀₁ × P₁₀ = 1 

Among the standard formulae, Fisher's Ideal Index satisfies this test, while the Laspeyres and Paasche indices, taken 

individually, do not. 

5.2 Factor Reversal Test 

This test requires that the product of a price index and the corresponding quantity index (with the roles of price and 

quantity interchanged in the formula) should equal the true value ratio, that is, the ratio of current-year value to base-

year value: 

P₀₁ × Q₀₁ = Σ(p₁ q₁) / Σ(p₀ q₀) 

Fisher's Ideal Index satisfies the factor reversal test as well, which is the principal reason it is termed 'ideal' in statistical 

literature, although it should be noted that satisfying these two tests does not by itself guarantee economic or practical 

superiority in every research context. 

5.3 Circular Test 

The circular test is an extension of the time reversal test to three or more periods. It requires that the index for period 1 

on base 0, multiplied by the index for period 2 on base 1, multiplied by the index for period 0 on base 2, should equal 

unity, permitting a researcher to shift the base period without recomputing the entire series: 

P₀₁ × P₁₂ × P₂₀ = 1 

Notably, neither Laspeyres', Paasche's, nor Fisher's Ideal Index satisfies the circular test; only simple geometric mean 

type indices and fixed-weight aggregative indices generally satisfy it. This is a recognised limitation in the literature on 

index number theory. 

https://ijsmt.org/
mailto:editor@ijsmt.org


International Journal of Science, Strategic Management and Technology 
Volume 02 Issue 09 September-2026 | ISSN: 3108-1762 (Online) | Impact Factor: 3.8 

An International, Peer-Reviewed, Open Access Scholarly Journal Indexed in recognized academic databases 

 

 
© Author(s). This work is peer-reviewed, openly published, and permanently archived 
This article is openly accessible and reusable with proper attribution.     
https://ijsmt.org/ , Email: editor@ijsmt.org                                                                                                                                                                                             6 

 

6. Applications in Research and Methodological Limitations 

6.1 Applications 

Beyond their classical use in economics (CPI, WPI, Index of Industrial Production, Sensex and Nifty as indices of stock 

market performance), index numbers have substantial methodological utility in the social sciences and in legal-empirical 

research: 

• Construction of composite social indicators, such as the Human Development Index, Gender Inequality 

Index, and Multidimensional Poverty Index, which combine disparate variables (health, education, income) into 

a single comparable score. 

• Measurement of judicial performance, such as case clearance rate indices, pendency indices, and indices 

of court congestion across jurisdictions and time periods, which are increasingly used in empirical legal studies 

and judicial reform literature. 

• Deflation of nominal legal-aid budgets or court fee revenue to real terms, using price indices, to permit 

meaningful longitudinal comparison. 

• Cross-regional comparison of crime rates, literacy levels, or socio-economic development, standardised 

through index construction to neutralise differences in population size or base levels. 

6.2 Limitations and Methodological Cautions 

Despite their utility, index numbers are subject to well-recognised limitations that a careful researcher must keep in 

view: 

6. They are based on a sample of items and cannot capture the entire universe of relevant variables; the 

choice of items materially affects the result. 

7. They depend heavily on the choice of base period; an unrepresentative or distant base period (the 'base 

year problem') can distort the index, necessitating periodic rebasing. 

8. Different formulae (Laspeyres, Paasche, Fisher) can yield materially different results from the same 

underlying data, so the choice of method should be disclosed and justified. 

9. Index numbers are averages and therefore conceal individual variations; a rising average index may 

mask the fact that some constituent items have fallen in value. 

10. Weights, once fixed (particularly in the Laspeyres method), may become outdated as consumption or 

production patterns change, reducing the index's contemporary relevance unless periodically revised. 

11. Quality changes in goods or services over time are difficult to factor into price relatives, potentially 

introducing systematic bias. 

7. Conclusion 

Index numbers remain one of the most powerful and widely deployed tools in quantitative research methodology, 

precisely because they solve a problem that confronts every empirical researcher: how to compare composite, 

heterogeneous phenomena across time, space, or category in a single, interpretable figure. From the simple aggregative 

method to the theoretically refined Fisher's Ideal Index, the various formulae represent successive methodological 

responses to the core challenge of weighting and aggregation. The tests of adequacy — time reversal, factor reversal, 

and circular — provide researchers with objective criteria to evaluate the internal consistency of competing formulae. 

At the same time, no index number formula is wholly free of limitation, and sound research practice requires the 

researcher to disclose the base period, the formula used, the items and weights selected, and the limitations of the 

resulting measure. Used with appropriate methodological care, the index number continues to serve, as it has for over 
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two centuries since its early use in measuring price changes, as an indispensable bridge between raw empirical data and 

meaningful comparative analysis. 
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