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Abstract

The consumption-based capital asset pricing model (CCAPM) is considered to
be one of the ingenuous and most instinctive of all asset-pricing models. Studies
by Rubinstein (1976), Breeden and Litzenberger (1978), and Breeden (1979)
demonstrate that equilibrium expected excess returns are proportional to their
‘consumption betas’. CCAPM is an extension of the first-order condition for a
utility-maximizing individual’s intertemporal consumption and investment choice
problem. This contrasts with the market-oriented capital asset pricing model
based on a single-period economy by Sharpe (1964, The Journal of Finance, 19, 3,
425-442) and Lintner (1965, Review of Economics and Statistics, 47, |, 13-37). In
this study, two models of CCAPM are tested. The first one replaces the mar-
ket premium with the growth rate of consumption. The second variant is the
canonical consumption-based model proposed by Hansen and Singleton (1982,
Econometrica, 50, 5, 269-286). The canonical model imposes the power utility
Euler equation under lognormality. By transitioning from the unconstrained lin-
ear model to the canonical log-linearized CCAPM, we change the fundamen-
tal question we are asking the data. The simple CCAPM measured immediate
wallet shocks—how raw, discrete changes in spending correlated with asset
returns. The canonical CCAPM measures intertemporal human psychology—
how households smooth their proportional consumption over time. This article
attempts to provide an empirical comparison across these two models using
Consumer Pyramids Household Survey data from the Centre for Monitoring
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Indian Economy, granular unit-level data. The data collected for the study were
monthly, ranging from January 2014 to August 2023. Average consumption
expenditure per household across 24 major states and union territories (rural,
urban and combined) was considered.
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Introduction

Indian capital market has grown and developed phenomenally over the last three
decades. Its evolution is a powerful narrative of economic transformation, from a
modest beginning with the setting up of Bombay Stock Exchange (BSE) in 1875
to becoming the world’s fifth-largest stock market, crossing the threshold of $5
trillion in market capitalization in 2024. The journey in rupee terms has been more
dramatic, from %10 lakh crore in September 2003, the market cap surged 40 times
to X400 lakh crore in April 2024.

The relationship between the economy and the capital market is not one-way; it
is two-way and multidimensional. Research studies have established a strong, sig-
nificant (statistically) association between stock and other asset prices and macro-
economic variables, such as gross domestic product (GDP), inflation, interest rates,
exchange rate, foreign direct investment (FDI) and consumption expenditure.

Domestic demand continues to be the main driver of India’s economic growth.
The driver for this demand happens to be consumption, supported by a positive
macroeconomic environment, characterized by low and stable inflation and
employment conditions. Both rural and urban consumption expenditure have
been quite stable over the years. India’s private final consumption expenditure
(PFCE) has been consistently accounting for more than half of its GDP. The share
of PFCE in GDP rose to 61.5% in FY26, the highest level since FY12. An impor-
tant aspect of India’s consumption story is the steady rise of rural spending, which
is providing the impetus to domestic demand. Monthly per capita expenditure
(MPCE) in rural India has nearly tripled, jumping from 1,429 in 2012 to 4,122
in 2024. This rise is also narrowing the gap between urban and rural India.

Indian households, on one hand, are spending more as well as differently,
which has brought a structural shift in their consumption basket. The share of
expenditure on food has declined across both rural and urban India, falling from
52.9% (2011-2012) to 47% (2023-2024) in rural areas and from 42.6% to 39.7%
in urban areas. This has been followed by an increase in the relative share of non-
food expenditure, rising from 47.1% to 53.0% in rural areas and from 57.4% to
60.3% in urban areas.

This shift has been witnessed due to increased spending on durable goods and
services, especially in rural India, where it has increased by more than 200% per
person.

India’s capital market is interlinked with its real economy and its growth.
This relationship is driven by a critical variable: consumption expenditure. The
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allocation of consumption over time also involves a saving decision, that is, a
one way (the other being the return on assets) through which wealth can be
increased or depleted. The intertemporal consumption framework is developed
by examining the individual’s choice decision regarding consumption (C?) in
the present period versus consumption (Ct+1) in the future time period. It is
assumed that the individual is ‘bestowed’ with a given quantity of goods in each
of the two periods and, to the extent that Ct and Cr+1 differ from the amount
held in ¢t and ¢ + 1, the individual would be saving or borrowing in the present.
It is assumed that the given amount held takes the form of wealth (#?) and this
is available at the start of the present period (assuming the wealth was accumu-
lated in the past). The difference between wealth and present consumption,
Wt — Ct, becomes saving (if positive) or borrowing (if negative). In either situ-
ation, it can be seen that wealth is transferred between 7 and ¢ + 1 at a given rate
of interest, rt+1.

The capital asset pricing model (CAPM), originally developed by Sharpe—
Lintner—Mossin, establishes a general equilibrium relationship in the capital mar-
kets. It relates the expected rate of return for any security or portfolio with the
relevant risk measure under a set of assumptions. Following the introduction of
the CAPM, numerous extensions were proposed. They all boil down to relaxing
one or more of the assumptions and result in models that bear a more or less close
resemblance to the CAPM according to the changes in the assumptions. One of
the most important classes of modifications to the CAPM involves modifying the
underlying mean-variance (single-period) structure to allow for an intertemporal
decision-making process. The outcome of these models has been jointly labelled
as either the intertemporal CAPM (ICAPM) or the consumption-based CAPM
(CCAPM) models. These models provide a framework for making intertemporal
arrangements by investors, who are now assumed to have the opportunity to
revise their present portfolio decisions and to consume later a part of their wealth
as per their preferences.

Understanding Asset Pricing Through Macroeconomic
Framework

Traditional risk models, such as the CAPM, measure a security’s riskiness by
looking at how its returns move in relation to the broader market. However, this
framework offers little insight into the underlying forces that actually make the
market volatile in the first place. Macroeconomic theory helps us understand this
gap. It provides us with insights into identifying the relevant connecting variables,
such as national income, corporate earnings, interest rate policy, and government
spending, which help researchers identify the sources of systemic uncertainty and
trace the pathways through which they impact returns.

Within the world of stochastic macroeconomic modelling, the CCAPM has
emerged as a distinct model, where it focuses on the behavior of asset prices and
returns in the financial decisions of households with regard to how much to spend,
how much to save, and how to allocate wealth across different assets.
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A large number of research studies have examined the comparative perfor-
mance of CCAPM and other market-based models. One of the early works by
Working (1960) analyzed quarterly asset returns and their covariance in the spot
consumption rate. The study observed that the variance in consumption mea-
sured across intervals was approximately two-thirds of that observed at the spot
rate. Tiao (1972) generalized these results for empirical validation of CCAPM
later.

Grossman et al. (1987) used maximum likelihood estimation to correct distor-
tions in the measurement of consumption over time rather than at a precise
moment. They validated the fact that the CCAPM estimates the asset prices based
on shifts in total consumption between two defined points. Marsh (1980), while
proposing an alternate method, suggested a latent variable framework to estimate
the model’s parameters. His results validated the notion that asset returns and
individual consumption trajectories follow continuous stochastic processes and
that, over discrete periods, their joint distribution approximates normality.
Independently, Breeden’s (1979) study demonstrated that betas calculated relative
to a portfolio with the highest possible correlation to aggregate consumption
growth can serve as a valid substitute for betas computed directly against aggre-
gate consumption figures.

One major problem in testing the CCAPM is the difficulty of obtaining reliable
consumption data across extended time periods. Researchers use expenditure data
on non-durable goods and services as a proxy, following the approach advocated
by Hall (1978). The major measurement issues identified have been: the gap
between what people spend and what they actually consume; the use of averaged
consumption figures instead of instantaneous readings; the infrequency of con-
sumption reporting compared to the frequency of asset return data; and ordinary
sampling error arising from the fact that only a fraction of real-world consumption
activity is ever captured in official statistics.

Pricing Risk in Financial Markets

The CCAPM is an outcome of multiperiod consumption and portfolio selection
decisions. In the CCAPM, the rate of growth of consumption plays a role similar
to the rate of return on the market portfolio in the static CAPM. The major distinc-
tion between CAPM and CCAPM is what each treats as the central driver of risk.

The basic construct of the CCAPM is straightforward: both aggregate con-
sumption and asset returns are assumed to trace an optimal trajectory that, over
time, approximates a normal distribution.

The CAPM operates entirely within market dynamics. Developed by Sharpe in
1964 and Lintner in 1965, it introduced the beta coefficient as its primary measure
of risk—a single number that expresses how much systematic risk a given secu-
rity carries relative to the market as a whole. He further developed this framework
to the statistical relationship between a security’s expected return and the covari-
ance of that return with the market. When covariance = 0, price accurately reflects
underlying value—a stable, equilibrium state. Negative covariance causes prices
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to fall short of fundamental value, while positive covariance inflates them beyond
it. These departures from fair value generate speculative activity that nudges
prices back towards equilibrium: undervalued assets attract buyers, pushing prices
up, while overvalued ones face selling pressure that brings them down.

In essence, the two models share the same destination—a rational, equilib-
rium-based explanation of how assets are priced—but arrive there by entirely
different routes. The CAPM traces risk through market behavior; the CCAPM
grounds it in the consumption choices of the households that make up the broader
economy.

Methodology

The first model specified below postulates a consumption factor within the con-
ventional static CAPM by replacing the market premium with consumption
growth.

Y=a+bR,

where Y is the asset return and R is the consumption return (proxy for the growth
rate of consumption). While b is the measure of sensitivity of the asset’s return to
the growth rate in real aggregate average consumption, they are unconstrained
estimates with regard to CCAPM.

The second variant is the canonical consumption-based model with time-sepa-
rable power utility based on the classic form studied by Hansen and Singleton
(1982). In the suggested model, the risk-return relationship is proposed as:

B(Ct+1)"

ct

t+1

where Y symbolizes the excess returns, C is consumption, f is the market pre-
mium, and # is the consumption utility or premium. By taking logarithms, the
canonical consumption-based model with power utility can be specified as:

YVin = ll’l(ﬂ) -1 ln(CtH —C,)

where ¢ represents consumption (per capita). The benefit of this model is that it is
able to measure the dynamic intertemporal structure of the original CCAPM
model in a simple manner while providing a general framework for evaluating
CCAPM in diverse market situations.

Data

Data for this study were taken from the Consumer Pyramids Household Survey
(CPHS) data of the Centre for Monitoring Indian Economy (CMIE). The CPHSs
of the CMIE are repetitive large-scale longitudinal surveys of people. These sur-
veys have been covering the same sample of houses (covering 160,000 plus
households) thrice a year, every year since 2014. CPHS captures data to create a
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monthly time-series of two sets of indicators. These are indicators that help esti-
mate the total income of a household and estimate the distribution of expenses.
The estimate of expenses has been used as a measure for consumption expendi-
ture. In this study, average total expenditure, expenditure on food, electricity,
transport, and health were considered from each household across 24 major states
and union territories (UTs) with rural and urban categorization. Average con-
sumption expenditure per household was calculated across rural, urban, and com-
bined levels for these 24 states and UTs and at an all-India level. The corresponding
market indices, S&P BSE Sensex, Fast Moving Consumer Goods, Power, Auto,
and Healthcare, were considered accordingly. A monthly time series was con-
structed from January 2014 to August 2023. Nominal values were converted to
real values using respective state-wise consumer price index (CPI) data for the
given time period.

This data was collected across 9 broad categories: food (32 items); intoxicants,
restaurants, and entertainment (9 items); clothing and cosmetics (5 items);
toiletries and home care products (13 items); bills, rents, EMIs, and appliances
(11 items); fuel, transport, and communication (14 items); education (10 items);
health (8 items); and miscellaneous expenses (15 items). Rapid minor has been
used for these calculations.

Analysis

The 2014-2023 decade was one of the most dynamic periods in Indian financial
history. It encompassed the initial 2014 structural bull run, the disruptions of
demonetization and GST, the 2018 NBFC credit crisis, the unprecedented 2020
COVID-19 crash, and the massive liquidity-driven recovery that culminated in
all-time highs by late 2023.

Evaluating the BSE Sensex, S&P BSE FMCG, BSE Power, BSE Auto, and
BSE Healthcare indices over this specific 10-year period reveals vastly different
structural behaviors. While the BSE Sensex represents the diversified market
baseline, the sectoral indices showcase how investors were compensated (or
penalized) for taking on concentrated economic risks (Table 1).

The Sensex acts as the baseline for the equity risk premium. Because it is
highly diversified, its standard deviation (volatility) remained balanced.
Whether the economy was booming in 2017 or locked down in 2020, the fast-
moving consumer goods (FMCG) index exhibited the lowest standard devia-
tion of the group. Healthcare acted as the ultimate uncorrelated hedge, as it
provided protection exactly when the rest of the economy failed. Automobiles
are a highly discretionary, interest-rate-sensitive sector. The 10-year chart is a
rollercoaster: a massive boom from 20142017, followed by a severe multi-
year bear market driven by the IL&FS credit crunch, the BS-VI emission tran-
sition, and pandemic supply-chain shock. For the first half of the decade
(2014-2020), the Power sector was a wealth destroyer, plagued by non-per-
forming assets (NPAs), stranded thermal capacities, and debt. Its volatility
was immense.
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Table 2. Simple and Log Yield and Risk Across Indices.

Ln Bse SP SP SP SP Simple Bse SP SP SP SP
Returns Sensex FMCG Power Auto Health Returns Sensex FMCG Power Auto  Health

Annual 12.2745 11.2873 102076 11.6316 11.2347 12.9920 11.6730 12.9978 13.8273 12.4450
% yield
Risk 16.5454 13.5560 25.2664 23.7651 18.5223 16.2659 13.7164 25.7027 23.0660 18.9745

When annualized returns and their corresponding annualized volatility
(Table 2) are looked into, we observe that the BSE Sensex outperformed the other
indices, returning 12.27% annualized compared to other indices. The Power and
Auto sectors were highly volatile. Power exhibited the highest risk (25.62% vola-
tility) but yielded the lowest annualized return (10.2%). This suggests that invest-
ing in the Power index during this timeframe was highly inefficient. The FMCG
sector had the lowest volatility (13.56%), making it less risky than the broader
Sensex while still delivering an 11.29% return. The same is witnessed when we
calculate the Sharpe ratio. FMCG leads with a Sharpe ratio of 0.83. While it did
not generate the absolute highest returns, Health and Sensex have Sharpe ratios of
0.60 and 0.74. Auto has a value of 0.48 and Power has the lowest Sharpe ratio of
0.40.

An analysis of average monthly per capita consumption expenditure (MPCE)
(Annexure 1) shows significant regional and sectoral variance in growth across
Indian states. When the average expenditure growth, along with the correspond-
ing standard deviations, is analyzed, wide differences between rural (R) and urban
(U) sectors, as well as essential versus discretionary spending categories, are
observed.

Mean growth rates for food were found to be consistently low and tightly
bounded across both rural and urban sectors, highlighting its role as a basic neces-
sity with limited consumption scalability.

In the case of trans (transport) and health sectors, huge volatility and higher
average spikes were observed. Spending in these categories is relatively more
elastic, discretionary, or event-driven, which varies significantly depending on
state-level infrastructure and levels of urbanization.

The data also brought out key structural disparities when comparing the rural
(R) and urban (U) segments across states.

Rural sectors exhibited stable but lower average expenditure growth in non-
food items, showing a heavy household reliance on baseline subsistence.

Significantly higher standard deviations and average expenditure were
observed in the case of urban centers in categories such as transport and health-
care. This trend emphasizes greater economic financialization, diverse market
dependencies, and a higher vulnerability to price shocks within urban spaces.

An analysis of the simple CCAPM estimates (Annexure 2) provides insights
into the relationship between asset returns and regional consumption growth.

Combined TotExp has a negative slope (—0.0498). This is a contradiction to the
basic CCAPM prediction, where asset returns should be positively related to con-
sumption growth (positive consumption beta). When we analyze other slope
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coefficients, we observed that food and electricity had small positive slopes
(0.037, 0.050). Transport slope was very close to zero (0.012) and health slope
was strongly negative (—0.135), which can be interpreted as higher health con-
sumption growth is associated with lower asset returns.

Across all sectors (combined, rural, urban) and most states, the slope for health
was negative. India aggregate: —0.135 (combined), —0.119 (rural), —0.152 (urban).
Health expenditure often rises during economic downturns (illness, stress) when
asset returns are low, which would have a negative correlation. Alternatively,
health spending may be a ‘necessity’ that crowds out investment in risky assets.

The rural slope was positive (+0.043) and the urban slope was found to be
(—0.002). Rural consumption growth is more aligned with asset returns—perhaps
because rural incomes are tied to agricultural cycles that also drive corporate
earnings.

In the case of food, the rural slope (+0.315) has an order of magnitude larger
than the urban slope (+0.042). In rural areas, food consumption is a dominant part
of the basket and highly sensitive to income shocks, making it a strong pricing
factor.

In the case of health, the urban negative slope is more pronounced than the
rural slope, suggesting that urban health spending is even more counter-cyclical
or measured with more error.

When Total Expenditure versus Disaggregated Categories was compared, the
negative or near-zero slope for TotExp (for combined and urban) can be inter-
preted to mean that aggregate consumption growth is a poor pricing kernel in
India. In the case of the analysis at the disaggregated categories, food and electric-
ity sometimes yielded positive slopes, indicating that specific components of con-
sumption may better capture marginal utility growth.

For states such as Andhra Pradesh, Bihar, Chandigarh, Maharashtra, and Uttar
Pradesh, we observed consistently positive slopes for food and TotExp (especially
rural), implying stronger CCAPM validation there.

In the case of states such as Karnataka, Jammu and Kashmir, Rajasthan, and
Tamil Nadu, we observed negative TotExp slopes across sectors.

Standard theory predicts b > 05 > 0 for assets that are positively correlated with
consumption growth (most risky assets). The negative b for TotExp at the India
level negates the basic CCAPM with aggregate consumption.

Even in the case of disaggregated categories such as food give positive but
often unstable estimates across states. Only rural food comes close to a plausible
risk aversion interpretation (b = 0.3 would imply a coefficient of relative risk
aversion of around 3-5, which is reasonable).

When we transition from the unconstrained linear model to the canonical log-
linearized CCAPM, we change the fundamental question we are asking the data.

The simple CCAPM measured how raw, discrete changes in spending corre-
lated with asset returns. The canonical CCAPM measures how households smooth
their proportional consumption over time, accounting for the coefficient of rela-
tive risk aversion.

Canonical CCAPM analysis covers 24 Indian states (including UTs) for com-
bined, rural, and urban sectors, across five consumption categories (Annexure 3).
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All coefficients except those for Chandigarh (CH) are statistically significant at
conventional levels (presumably 5% or 1%). This high degree of significance is
justifiable because typical CCAPM regressions often suffer from large standard
errors due to weak correlation between consumption growth and asset returns
(Cochrane, 2005). This significance can be interpreted as either low measure-
ment error, high consumption volatility, or a well-specified model for Indian
data.

Chandigarh’s insignificance may be due to its small size, unique consumption
patterns as a UT, or data quality issues.

All point estimates were found to be negative, satisfying the theoretical sign
restriction. The implied risk aversion coefficients were found to be around 1.0,
which is at the lower bound of the possible range but consistent with the habit
formation literature (Campbell & Cochrane, 1999), where effective risk aversion
can be time-varying but average near 1.

In the case of health consumption, we observed the highest risk aversion
(n=1.14). This can be explained as health expenditures are often inelastic and rise
during economic downturns (due to illness, stress, or public health crises), creat-
ing a negative covariance with asset returns. Assets that perform poorly when
health spending spikes require a higher risk premium, manifesting as a larger
value.

Electricity showed relatively lower risk aversion in rural areas (7 = 0.529)
compared to urban (7 = 0.868) and combined (7 = 0.926). This rural-urban gap is
economically and statistically significant. A likely explanation is that rural elec-
tricity consumption is subsidized, irregular, or driven by non-economic factors
(e.g., government rationing), decoupling it from the marginal utility of consump-
tion. Urban electricity usage is more closely linked with income changes and
discretionary spending.

For 23 out of 24 states (excluding Andhra Pradesh combined), all categories
except electricity in a few states exhibited negative slope coefficients. This con-
sistency with regard to the canonical CCAPM is remarkable and suggests that
consumption-based pricing is a robust cross-state phenomenon in India, with an
exception in the case of Andhra Pradesh combined.

The positive slope coefficients for combined Andhra Pradesh in cases of
TotExp, food, and electricity violate the fundamental risk aversion restriction.
Since the rural and urban subsamples separately conform to theory, the anomaly
likely arises from aggregation bias: when pooling rural and urban consumption
data, the constructed consumption growth series may be contaminated by compo-
sition effects (e.g., changes in rural-urban population shares, differential price
indices, or measurement errors in aggregate consumption). This is a classic
Simpson’s paradox: the sign of the correlation reverses when disaggregating.
Researchers must therefore exercise caution when using aggregate state-level
consumption data; sectoral disaggregation is essential.

Total consumption and food consumption have similar marginal utility dynam-
ics. This is plausible because food constitutes a large fraction of the consumption
basket in India (especially in rural areas). The CCAPM is robust to the choice of
consumption aggregate.
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The transport coefficient was found to be consistent across states and sectors,
with very little variation.

In the case of electricity, the rural-urban difference in the coefficient was
observed across states.

With the exception of Chandigarh (insignificant) and the combined Andhra
Pradesh aggregation anomaly (positive slopes), the canonical CCAPM with log
consumption growth is strongly supported across 23 Indian states and both rural
and urban sectors. The estimated relative risk-aversion coefficients are remark-
ably close to 1 for total expenditure, food, and transport, slightly higher for health
(-1.14), and lower for electricity in rural areas (—0.53). These results provide
credible, significant evidence that consumption risk is priced in Indian asset mar-
kets, aligning with the theoretical predictions of power utility. The rural-urban
divergence for electricity calls for separate pricing kernels or for inclusion of
sector-specific consumption measures in empirical asset pricing.

Conclusion

The canonical model’s coefficients were found to be more stable, interpretable,
and significant—a strong indicator that the log specification is the correct func-
tional form for testing the CCAPM for the dataset used in this study.

The results of the canonical model observed near-complete significance of the
coefficients, suggesting that log consumption growth is a much stronger predictor
of asset returns than simple growth rates. This was expected because log differ-
ences are able to better approximate the continuous-time diffusion processes
assumed in theory and reduce heteroskedasticity.

The observed results of the canonical CCAPM were theory-consistent and sta-
tistically significant across nearly all Indian states and sectors, establishing that
consumption risk is priced with a risk aversion coefficient of approximately 1.
The simple CCAPM suffers from functional form misspecification and yielded
misleading slope coefficients for important consumption categories such as food.
For the dataset used, the log-specified CCAPM was more appropriate in terms of
its results and interpretation as compared to simple consumption-based asset-pric-
ing tests.
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