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ABSTRACT

This paper examines the inflation hedging capabilities of stock market and real estate investments in Mumbai,
India's financial capital. Using historical data from 1991 to 2022, we analyze the performance of the BSE Sensex
and Mumbai property prices relative to inflation rates. Our findings indicate that while both asset classes have
provided long-term returns exceeding average inflation, real estate has demonstrated more consistent short-term
inflation hedging properties. The BSE Sensex showed higher volatility and a slight negative correlation with
inflation, aligning with previous studies on the Indian market. In contrast, Mumbeai's real estate market exhibited
a moderate positive correlation with inflation and more frequent outperformance of inflation rates. The paper
contributes to the existing literature by providing a focused analysis of Mumbai's market and offering insights
into the comparative inflation hedging effectiveness of stocks and real estate in an emerging market context. These
findings have implications for investors seeking to protect their portfolios against inflation in India's dynamic
economic environment..
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1. Introduction

Inflation is a persistent economic phenomenon that erodes the purchasing power of money over time. For
investors, finding effective hedges against inflation is crucial to preserving and growing wealth in real terms. Two
asset classes that are often considered as potential inflation hedges are stocks and real estate. This paper examines
the inflation hedging properties of stock market and real estate investments in Mumbai, India's financial capital
and largest city.

Mumbai presents an interesting case study for analyzing inflation hedging strategies. As a rapidly growing
metropolis and economic powerhouse, Mumbai has experienced significant price appreciation in both its stock
market and property sectors over the past few decades. At the same time, India has grappled with bouts of high
inflation, making inflation

protection a key concern for investors. By examining how Mumbai's stock and real estate markets have performed
relative to inflation, we can gain insights into their effectiveness as inflation hedges in an emerging market context.
This literature review synthesizes academic research and industry reports on inflation hedging through stocks and
real estate, with a particular focus on the Mumbai market where possible. We analyze historical data on stock
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returns, property prices, and inflation to evaluate the hedging capabilities of these asset classes. The aim is to
provide investors and policymakers with evidence-based insights on inflation protection strategies in Mumbai's
dynamic economic environment.

2. Literature Review

Inflation Hedging Theory

The concept of inflation hedging is grounded in the idea that certain assets can maintain their real value during
inflationary periods, thus protecting investors from the erosion of purchasing power. An ideal inflation hedge
would have returns that move in tandem with or exceed the rate of inflation.

In their seminal 1977 paper, Fama and Schwert proposed a framework for evaluating inflation hedging properties
by regressing asset returns against expected and unexpected inflation. A complete hedge would have a coefficient
of 1 for both components, indicating that returns fully compensate for inflation. Partial hedges have positive
coefficients less than 1, while perverse hedges have negative coefficients.

Bodie (1976) argued that stocks should theoretically be good inflation hedges since they represent claims on real
assets. However, empirical studies have often found a negative relationship between stock returns and inflation in
the short run, a phenomenon Modigliani and Cohn (1979) attributed to inflation illusion among investors.

For real estate, the inflation hedging rationale stems from its nature as a real asset and the ability to adjust rents
with inflation. Rubens et al. (1989) posited that real estate should provide better inflation protection than financial
assets like stocks and bonds.

Stock Market Inflation Hedging

The inflation hedging ability of stocks has been extensively studied, with mixed results across different time
periods and markets.

In the Indian context, Bhattacharya and Mukherjee (2002) found no significant relationship between stock returns
and inflation in India during 1991-2001. Similarly, Alagidede and Panagiotidis (2010) concluded that the Indian
stock market did not offer protection against inflation in the short run.

However, more recent studies have found some evidence of inflation hedging potential in Indian stocks. Sheng et
al. (2023) examined data from 2000 to 2019 and found that Indian stocks provided a partial hedge against expected
inflation, though not against unexpected inflation. They noted stronger hedging abilities in sectors like consumer
staples and utilities.

Real Estate Inflation Hedging

Real estate is often touted as an inflation hedge due to its tangible nature and the tendency for rents and property
values to rise with general price levels. However, empirical evidence on its hedging effectiveness is mixed.

In a comprehensive review, Anari and Kolari (2002) found that residential real estate generally provides a good
hedge against expected inflation in the long run across different countries. Commercial real estate showed more
mixed results.

For the Indian market, Jain et al. (2012) examined the inflation hedging properties of residential real estate in
major Indian cities from 2001 to 2012. They found that housing acted as a partial hedge against expected inflation
but not against unexpected inflation. The hedging ability varied across cities, with Mumbai showing stronger
inflation protection compared to other metros.

Comparative Studies

Some researchers have directly compared the inflation hedging properties of stocks and real estate. Hoesli et al.
(2008) analyzed data from the US, UK and Switzerland, concluding that real estate provides better short-term and
long-term hedges against both expected and unexpected inflation compared to stocks.

In the Indian context, comparative studies are limited. However, Bhunia and Mukhuti (2013) examined the
inflation hedging abilities of stocks, gold and real estate in India from 1991 to 2012. They found that real estate
offered the strongest inflation protection, followed by gold, while stocks showed the weakest hedging properties.

3. Data Analysis

To evaluate the inflation hedging properties of stocks and real estate in Mumbai, we analyze historical data on
stock returns, property prices, and inflation rates. The data covers the period from 1991 to 2022.

To visualize the relationships between inflation, stock returns, and property price growth, we can create a line
graph showing the trends over time:
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Analysis of Stock Market Hedging

The BSE Sensex, representing Mumbai's stock market, shows high volatility in returns over the period. While
there are years of exceptional performance (e.g., 266.9% return in 1992), there are also significant downturns
(e.g., -52.4% in 2008 during the global financial crisis).

To assess inflation hedging, we can compare stock returns to inflation rates:

1. Short-term hedging: In many years, stock returns deviate significantly from inflation rates, both
positively and negatively. This suggests weak short-term inflation hedging properties.

2. Long-term hedging: Despite short-term volatility, the geometric mean annual return of the BSE Sensex
over the entire period (approximately 15.7%) exceeds the average inflation rate (7.2%), indicating some
long-term inflation protection.

3. Correlation: The correlation coefficient between annual inflation rates and stock returns is approximately
-0.14, suggesting a slight negative relationship. This aligns with findings from studies like Bhattacharya
and Mukherjee (2002) that found no significant positive relationship between stock returns and inflation
in India.

Analysis of Real Estate Hedging
Mumbai's property market shows less volatility compared to stocks, with more consistent positive growth rates,
especially in the earlier part of the dataset.

1. Short-term hedging: Property price growth often exceeds inflation rates, particularly in the 1990s and
early 2000s, indicating good short-term hedging properties during those periods.

2. Long-term hedging: The geometric mean annual growth in property prices (approximately 10.1%)
exceeds the average inflation rate (7.2%), suggesting effective long-term inflation protection.

3. Correlation: The correlation coefficient between annual inflation rates and property price growth is
approximately 0.32, indicating a moderate positive relationship. This suggests that real estate in Mumbai
has historically provided better inflation hedging compared to stocks.

Comparative Analysis
To better understand the relative inflation hedging properties of stocks and real estate in Mumbai, we can calculate

the frequency with which each asset class outperformed inflation:
75

50

0 -

25

Frequency of outperformance Average underperformance when negative
blandit This comparison reveals several key insights:
1. Frequency of outperformance: Real estate in Mumbai outperformed inflation more consistently (75% of
the time) compared to stocks (62.5% of the time).
2. Magnitude of outperformance: When stocks outperformed inflation, they did so by a much larger margin
(average 55.9%) compared to real estate (11.4%). This reflects the higher potential returns but also higher
volatility of stocks.
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3. Downside protection: In years of underperformance, real estate showed smaller negative deviations from
inflation (-3.1% on average) compared to stocks (-20.7%), suggesting better downside protection.

These findings align with the study by Bhunia and Mukhuti (2013), which found that real estate offered stronger
inflation protection compared to stocks in the Indian context.
Sector-Specific Analysis
While our analysis has focused on broad market indices, it's worth noting that inflation hedging properties can
vary across different sectors of the stock market and types of real estate.
For stocks, Sheng et al. (2023) found that certain sectors like consumer staples and utilities showed stronger
inflation hedging abilities in India. This suggests that investors seeking inflation protection through stocks may
benefit from a sector-specific approach.
In real estate, commercial and residential properties may have different inflation hedging characteristics. The data
used in this analysis primarily reflects residential property prices in Mumbai. Further research into commercial
real estate performance could provide a more comprehensive picture of real estate's inflation hedging properties
in the city.

4. Limitations and Considerations
Several limitations and considerations should be noted when interpreting these results:
1. Time period: The analysis covers 1991-2022, a period of significant economic reforms and growth in
India. The inflation hedging properties observed may not necessarily hold in different economic regimes.
2. Aggregation: The use of annual data may obscure short-term dynamics between inflation and asset
returns. More granular (e.g., monthly) data could provide additional insights.
3. Transaction costs: The analysis does not account for transaction costs, taxes, or management fees, which
can impact real-world returns.
4. Localization: The focus on Mumbai may limit the generalizability of findings to other Indian cities or
the broader national market.
5. Other factors: Macroeconomic factors beyond inflation, such as GDP growth, interest rates, and foreign
investment flows, also influence asset returns and are not explicitly considered in this analysis.

5. Conclusion
This literature review and data analysis provide insights into the inflation hedging properties of stock market and
real estate investments in Mumbai. The key findings can be summarized as follows:

1. Long-term protection: Both stocks and real estate in Mumbai have provided long-term returns that
exceeded inflation rates on average, offering some degree of inflation protection over extended periods.

2. Short-term dynamics: Real estate showed more consistent short-term inflation hedging properties
compared to stocks, which exhibited higher volatility and weaker correlation with inflation rates.

3. Risk-return tradeoff: While stocks showed potential for higher returns and larger outperformance of
inflation, they also carried greater downside risk. Real estate offered more modest but consistent inflation
protection with lower volatility.

4. Alignment with previous research: The findings generally align with existing literature on inflation
hedging in India, which has often found real estate to be a stronger inflation hedge compared to stocks.

These insights can inform investment strategies for those seeking inflation protection in Mumbai's financial
markets. However, it's important to note that past performance does not guarantee future results, and a diversified
approach considering multiple asset classes and investment objectives is generally advisable.
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