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INTRODUCTION

The existence of factor risk premia is well established in the global market.
A factor can be thought of as an element that helps to explain the source of
risk/return characteristics of a portfolio. The broadly recognized factors are
size, dividend, volatility, momentum, quality, and value. Active portfolio
managers have long used factors to achieve diversification. More recently,
factors have been incorporated into passive portfolio strategies as well.
They are offered through factor-based exchange-traded products and funds
(ETPs and ETFs) and have become increasingly popular. These factor-
based ETPs and ETFs are colloquially known by many different terms such
as alternate beta, smart beta, strategic beta, etc. According to
Morningstar’s “A Global Guide to Strategic-Beta Exchange Traded
Products,” September 2016 edition, there were 1,123 such products, with
approximately USD 550.5 billion in assets under management as of June
2016. The growth of these products and funds has been exponential in
global markets and India is also jumping on the bandwagon. While a large
amount of research exists on global markets, it would be interesting to see
how these factors behave in the Indian market. In this paper, we examine
four factors: low volatility, momentum, quality, and value.

METHODOLOGY

For this research paper, we used the S&P BSE LargeMidCap as the
underlying universe for the back-testing between Sept. 30, 2005, and April
30, 2016. The S&P BSE LargeMidCap is a float-market-cap-weighted
index and consists of large- and mid-cap companies in India,* with 126 and
149 companies as of Sept. 30, 2005, and April 30, 2016, respectively. In
our study on different factors, we divided the index universe into five quintile
portfolios according to their ranks of each examined factor, and they were
equally weighted and rebalanced semi-annually, in March and September.?

We tracked the return characteristics, portfolio turnover, performance in
different market cycles, and sector composition for the top and bottom

The S&P BSE LargeMidCap represents approximately 85% of the S&P BSE AllCap by total market capitalization. Small-cap companies,

which represent the bottom 15% of the S&P BSE AllCap by total market capitalization, were not included in the study in order to avoid the

small-cap bias.

The universe and the hypothetical back-tested factor portfolios were rebalanced after the close of the third Friday of March and September,

with reference dates of the last business day of February and August each year.

"\ ASIA INDEX Pvt. Ltd.

A BSE and S&P DJI Venture
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quintile portfolios for each factor. In our study on the low volatility factor, we
measured volatility as historical annualized volatility over trailing 12-month,
6-month, and 3-month periods. Similarly, for the momentum factor, we
measured momentum as historical risk-adjusted momentum? over trailing
12-month, 6-month, and 3-month periods, excluding the most recent month.
For the quality factor, we measured quality using return on equity,* balance
sheet accruals ratio,’ and financial leverage ratio.® For the value factor, we
measured value using the book-value-to-price ratio, earnings-to-price ratio,
and sales-to-price ratio of a company.

Additionally, we examined the top and bottom quintile portfolios of the
individual underlying fundamental factors in the same manner as the overall
factor. We also included the performance of the equal-weighted S&P BSE

The low volatility
anomaly directly
challenges the

CAPM. which LargeMidCap for a consistent comparison with the equal-weighted factor
posits a linear quintile portfolios.

relationship LOW VOLATILITY

between risk and

return. The low volatility anomaly may be one of the most intriguing anomalies,

according to which, portfolios with lower volatility stocks tend to produce
higher risk-adjusted returns than the portfolios with higher volatility stocks.
It directly challenges the capital asset pricing model (CAPM), which posits a
linear relationship between risk and return. The anomaly was identified as
far back as 1972.” Since then, many empirical studies have been written
across the global markets. Evidence of the persistence of the low volatility
anomaly in the short to medium term has also been documented.®

Low volatility portfolios can be constructed using various methods, such as
minimum variance with an optimization model or simple heuristics based on
rank by volatility.? In this paper, we have constructed hypothetical low
volatility quintile portfolios based on historical annualized volatility over
trailing 12-, 6-, and 3-month periods. The top quintile (Q1) consists of
stocks with the lowest volatility and the bottom quintile (Q5) consists of
stocks with the highest volatility. Volatility was measured as the standard
deviation of the daily local currency price return over the measurement
period.

The risk-adjusted momentum was calculated as the annualized price return divided by the annualized standard deviation of daily price
return over the respective measurement period.

Return on equity is calculated as a company’s trailing 12-month earnings per share divided by its latest book value per share.

The balance sheet accruals ratio is computed using the change of a company’s net operating assets over the last year divided by its
average net operating assets over the last two years.

The financial leverage ratio is calculated as a company’s latest total debt divided by its book value.

Jensen, Michael C., Fischer Black, and Myron S. Scholes, “The Capital Asset Pricing Model: Some Empirical Tests,” Studies in the theory
of Capital Markets, Praeger Publishers Inc., 1972.

Chan, Fei Mei and Craig J. Lazzara, “Is the Low Volatility Anomaly Universal?” S&P Dow Jones Indices, April 2015.

Tzee-man, Chow, Jason C. Hsu, Li-lan Kuo, and Feifei Li, “A Study of Low Volatility Portfolio Construction Methods,” The Journal of
Portfolio Management, 2014.
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We observed that from Sept. 30, 2005, to April 30, 2016, the Q1 portfolios
delivered a higher risk-adjusted return and information ratios and had lower
drawdowns than the benchmark indices and the corresponding Q5
portfolios for back-tests using different volatility measurement periods (see

The Q1 volatility Exhibit 1). This shows the existence of low volatility anomaly in the Indian

; . market.
portfolios delivered
a hlgher risk- Exhibit 1: Risk/Return Profiles of Low Volatility Portfolios
adjusted return SEPBSE
. . L ARGEMIDGAP EQUAL-WEIGHTED LOW VOLATILITY PORTFOLIOS
and information STATISTICS
; FLOAT-CAP EQUAL | 12-MONTH| 12-MONTH| 6-MONTH] 6-MONTH | 3-MONTH| 3-MONTH
ratios and had ' WEIGHTED | WEIGHTED Q1 Q5 Q1 Q5 Q1 Q5
lower drawdowns sz‘ri“(zozg 12.90 13.13 22.45 773 21.94 8.48 18.99 473
than the é?snk“(aoxe'j 25.03 29.47 19.34 42.15 19.62 40.50 19.87 40.06
begcumark indices Sgﬁﬁdjuswd 052 0.45 1.16 0.18 112 021 0.96 0.12
and the
di 5 Sharpe Ratio 0.25 0.22 0.82 0.03 0.78 0.05 0.62 -0.05
g?):;?(jr())c;n ing Q ('%}fgess Retum N/A 0.23 9.55 5.17 9.04 442 6.09 817
;gwmgﬁmr N/A 8.17 12.89 2074 1275 19.25 12.76 20.00
'F?;%’Oma“o” N/A 0.03 0.74 -0.25 0.71 -0.23 0.48 -0.41
12-Month
Maximum 57.92 -62.40 -42.16 75.45 4042  -74.85 -44.20 75.83

Drawdown (%)

Equal-weighted low volatility portfolios are hypothetical portfolios.

Source: S&P Dow Jones Indices LLC. Performance data is based on total return in INR. Data from
Sept. 30, 2005, to April 30, 2016. Past performance is no guarantee of future results. Table is provided
for illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance. Sharpe ratio is calculated using volume-weighted average Collateralized
Borrowing and Lending Obligation (CBLO) Rate published by The Clearing Corporation of India Ltd.
Excess return, tracking error, and information ratio have been calculated using the float-cap-weighted
S&P BSE LargeMidCap as the benchmark.

Exhibit 2 shows characteristics of the Q1 portfolios constructed with
different volatility measurement periods, including portfolio turnover,
average monthly excess returns, and beta. From Sept. 30, 2005, to April
30, 2016, the Q1 portfolios using 12- and 6-month volatility delivered
significant excess return and had beta less than one against the float-
market-cap-weighted S&P BSE LargeMidCap at a 5% significance level.
However, the excess return and the beta less than one were not significant
for the Q1 portfolio using three-month volatility. This implied that capturing
low volatility stocks using a shorter volatility measurement period did not
yield more pronounced or significant excess returns than using longer
volatility measurement periods. Moreover, the portfolio turnovers had an
inverse relationship with the volatility measurement periods. Portfolios with
longer volatility measurement periods implied lower replication costs, which
is an important factor for passive portfolio management.
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Exhibit 2: Characteristics of Q1 Low Volatility Portfolios

EQUAL-WEIGHTED LOW VOLATILITY PORTFOLIOS

STATISTICS

12-MONTH Q1 6-MONTH Q1 3-MONTH Q1
Average Annual
Tumnover (%) 67.08 97.95 115.49
Average Monthly
Excess Return (%) 0.58 0.55 035
T-Statistic (Excess 1.7649* 1.6877* 1.0660
Return)
Beta 0.6673 0.6787 0.6859
T-Statistic (Beta) -9.5510* -9.1569* -8.8151*

Equal-weighted low volatility portfolios are hypothetical portfolios.

Source: S&P Dow Jones Indices LLC. Performance data is based on total return in INR. Data from
Sept. 30, 2005, to April 30, 2016. Past performance is no guarantee of future results. Table is provided
for illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance. Average annual turnover is one-way turnover by portfolio weight.
Average monthly excess return and beta have been calculated using the float-cap-weighted S&P BSE
LargeMidCap as the benchmark. *Implies significance at a 5% level.

Exhibit 3 indicates how the Q1 portfolio based on 12-month volatility
performed in different market cycles. We divided the examined period into
up and down months, based on the monthly return of the float-market-cap-
weighted S&P BSE LargeMidCap. During the down months, the low
volatility portfolio outperformed the market more than 80% of the time, with
significant average monthly excess return at a 5% significance level.

During the up months, the low volatility portfolio underperformed the market
more than half of the time, though the underperformance was not
significant. This led us to conclude that the low volatility portfolio could
provide protection during down months in the Indian market.

Exhibit 3: Performance of Equal-Weighted Low Volatility 12-Month Q1 Portfolio

Up Months 46.15 -0.57 -1.3038
Down months 81.63 241 6.2524*
All months 59.84 0.58 1.7649*

Equal-weighted low volatility 12-month Q1 portfolio is a hypothetical portfolio.

Source: S&P Dow Jones Indices LLC. Performance data is based on total return in INR. Data from
Sept. 30, 2005, to April 30, 2016. Past performance is no guarantee of future results. Table is provided
for illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance. Up months are those months when the float-market-cap-weighted S&P
BSE LargeMidCap had positive returns. Down months are those months when the float-market-cap-
weighted S&P BSE LargeMidCap had negative returns. Percentage of months outperformed the
market and average monthly excess return have been calculated using the float-cap-weighted S&P BSE
LargeMidCap as the benchmark. *Implies significance at a 5% level.

From Sept. 30, 2005, to April 30, 2016, the Q1 portfolio using 12-month
volatility had higher exposure to large-cap stocks but lower sector
diversification, on average, compared with the equal-weighted S&P BSE
LargeMidCap. Historically, the fast moving consumer goods (FMCG) and
healthcare sectors had the highest average sector weights (see Exhibit 4),
showing that the low volatility portfolio had a higher allocation to defensive
sectors in the Indian market.
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The underlying
hypothesis of the
momentum effect
is the existence of
persistence in the
relative
performance of
stocks; i.e., the
winners continue
to win and losers
continue to lose.

Exhibit 4: Size and Sector Exposure

S&P BSE LARGEMIDCAP INDEX EQUAL-WEIGHTED LOW

STATISTICS ELOAT-CAP EQUAL VOLATILITY 12-MONTH Q1
WEIGHTED WEIGHTED PORTFOLIO

AVERAGE SIZE EXPOSURE (%)
Large Cap 82.96 43.62 55.21
Mid Cap 17.04 56.38 44.79
AVERAGE SECTOR EXPOSURE (%)
Basic Materials 8.40 11.94 6.24
CDGS” 7.76 12.04 12.78
Energy 12.71 7.63 8.78
Finance 23.93 19.29 8.48
FMCG 9.17 7.62 20.18
Healthcare 5.50 9.03 19.59
Industrials 11.16 13.50 7.18
IT 12.32 6.21 6.79
Telecom 3.87 3.48 0.48
Utilities 5.18 9.25 9.50
SECTOR CONCENTRATION (HIGHER NUMBERS IMPLY HIGHER CONCENTRATION)
Average Sector HHI* 0.1337 0.1193 0.1531

Equal-weighted low volatility 12-month Q1 portfolio is a hypothetical portfolio.

Source: S&P Dow Jones Indices LLC. Data from Sept. 30, 2005, to April 30, 2016. Past performance is
no guarantee of future results. Table is provided for illustrative purposes. CDGS”: Consumer
Discretionary Goods and Services. *Note: The Herfindahl-Hirshman Index (HHI) is calculated as the
sum of the square of the 10 sectors’ weighting. A higher number implies lower diversification (higher
concentration) and vice versa.

MOMENTUM

The momentum effect was documented in academic literature in the early
1990s."® The underlying hypothesis is the existence of persistence in the
relative performance of stocks; i.e., the winners continue to win and losers
continue to lose. The momentum effect has been studied across different
markets and asset classes.”* Studies have also been conducted to
demonstrate that momentum returns are not irregular and that the strategy
can work for long-only market participants as well.*> Empirical studies on
the Indian stock market have suggested that there is no calendar effect on
momentum strategies and it can be implemented throughout the year.™

Traditionally, momentum has been measured as price return over the
previous 3 to 12 months, excluding the most recent month in order to avoid
the one-month reversal effect.** Critics have argued that returns generated

19 Jegadeesh, Narasimhan and Sheridan Titman, “Returns to Buying Winners and Selling Losers: Implications for Stock Market Efficiency,”
Journal of Finance 48, 65-91, 1993.

1 Asness, Clifford S., Tobias J. Moskowitz, and Lasse Heje Pedersen, “Value and Momentum Everywhere,” Chicago Booth Research Paper

No. 12-53, June 2012.

12 Asness, Clifford S., Andrea Frazzini, Ronen Israel and Tobias J. Moskowitz, “Fact, Fiction and Momentum Investing”, Journal of Portfolio

Management, 2014

'3 Maheshwari, Supriya and Raj S. Dhankar, “Seasonality in Momentum Profits: Evidence from the Indian Stock Market,” Journal of
Commerce and Accounting Research, 4(3&4), pp. 8-18, July 2015.

4 Zeng, Liyu, “Examining Factor Strategies in China’s A-Share Market,” S&P Dow Jones Indices, November 2015.
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The Q1 risk-
adjusted
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ratio than the
benchmark indices
and the
corresponding Q5
portfolios for back-
tests using
different risk-
adjusted
momentum
measurement
periods.

by such measures can be eliminated during a crisis. This has led
researchers to discover new methods of measuring momentum, such as
the risk-adjusted momentum, which can yield more consistent
performance.” For this paper, we have constructed hypothetical
momentum portfolios based on historical risk-adjusted momentum over
trailing 12-, 6-, and 3-month periods, excluding the most recent month. Q1
consists of stocks with the highest risk-adjusted momentum and Q5
consists of stocks with the lowest risk-adjusted momentum. The risk-
adjusted momentum was calculated as the annualized price return divided
by the annualized standard deviation of daily price return over the
respective measurement period.

We observed that from Sept. 30, 2005, to April 30, 2016, the Q1 risk-
adjusted momentum portfolios had a higher risk-adjusted return and
information ratio than the benchmark indices and the corresponding Q5
portfolios for back-tests using different risk-adjusted momentum
measurement periods (see Exhibit 5). However, the drawdown was higher
than the float-market-cap-weighted S&P BSE LargeMidCap for all the Q1
portfolios. This demonstrates the existence of the momentum effect in the
Indian market as well.

Exhibit 5: Risk/Return Profiles of Risk Adjusted Momentum Portfolios

S&P BSE LARGEMIDCAP | EQUAL-WEIGHTED, RISK-ADJUSTED MOMENTUM PORTFOLIOS

STATISTICS |"F OAT-CAP EQUAL | 12-MONTH| 12-MONTH| 6-MONTH| 6-MONTH| 3-MONTH| 3-MONTH
WEIGHTED | WEIGHTED Q1 Q5 Q1 Q5 o1 Q5

Annualized 12.90 13.13 18.58 12.57 21.60 11.20 17.87 14.68

Return (%)

Annualized 25.03 29.47 26.69 33.42 28.21 32.55 28.12 32.17

Risk (%)

EBkAw”“ed 052 0.45 0.70 0.38 0.77 0.34 0.64 0.46
eturn

Sharpe Ratio 0.25 0.22 0.45 0.18 0.53 0.14 0.40 0.25

Excess

Retum (%) N/A 0.23 5.68 -0.33 8.70 -1.70 4.97 1.78

&iek'”g Error N/A 8.17 14.79 16.86 13.99 15.72 13.52 14.56

Information N/A 0.03 0.38 -0.02 0.62 -0.11 0.37 0.12

Ratio

12-Month

Maximum -57.92 -62.40 -63.47 57.95  -60.79  -60.59 -60.85  -66.43

Draw Down

(%)

Equal-weighted, risk-adjusted momentum portfolios are hypothetical portfolios.

Source: S&P Dow Jones Indices LLC. Performance data is based on total return in INR. Data from
Sept. 30, 2005, to April 30, 2016. Past performance is no guarantee of future results. Table is provided
for illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance. Sharpe ratio is calculated using the volume-weighted average CBLO
Rate published by The Clearing Corporation of India Ltd. Excess return, tracking error, and information
ratio have been calculated using the float-cap-weighted S&P BSE LargeMidCap as the benchmark.

Exhibit 6 displays characteristics of the Q1 portfolios constructed using risk-
adjusted momentum measured over different periods, including portfolio
turnover, average monthly excess returns, and beta. From Sept. 30, 2005,
to April 30, 2016, the Q1 portfolio using six-month, risk-adjusted momentum

% Soe, Aye M., “Momentum: Does Adjusting by risk mater?”, S&P Dow Jones Indices, 2015
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delivered significant excess return over the float-market-cap-weighted S&P
BSE LargeMidCap at a 5% significance level. However, the excess return
was not significant for the other Q1 portfolios. This shows that harvesting
momentum by measuring risk-adjusted momentum over very short or very
long measurement periods in the Indian market did not yield significant
excess return. The Q1 portfolio using 12-month, risk-adjusted momentum
had beta significantly less than one against the float-market-cap-weighted
S&P BSE LargeMidCap at a 5% significance level. Therefore, a longer
measurement period lowered the risk of the portfolio. Moreover, the
average annual turnover ratio was also much lower for the portfolio based
on 12-month risk adjusted momentum in comparison with other portfolios.
Consequently, there is a tradeoff among a slightly longer measurement
period used in portfolio construction, risk exposure, and transaction cost of
the momentum strategy.

Exhibit 6: Characteristics of Q1 Momentum Portfolios

EQUAL-WEIGHTED, RISK-ADJUSTED MOMENTUM PORTFOLIOS
STATISTICS

12-MONTH Q1 6-MONTH Q1 3-MONTH Q1
é\xfr:gs:r’?%“a' 110.40 152.28 156.93
gg;gere’\g&%hl(%/o) 0.45 0.69 0.43
Ljﬁ:?“c (Bxcess 1.1890 1.9364* 1.2306
Beta 0.8941 0.9788 0.9852
T-Statistic (Beta) -2.0466 04273 -0.3085

Equal-weighted, risk-adjusted momentum portfolios are hypothetical portfolios.

Source: S&P Dow Jones Indices LLC. Performance data is based on total return in INR. Data from
Sept. 30, 2005, to April 30, 2016. Past performance is no guarantee of future results. Table is provided
for illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance. Average annual turnover is one-way turnover by portfolio weight.
Average monthly excess return and beta have been calculated using the float-cap-weighted S&P BSE
LargeMidCap as the benchmark. *Implies significance at a 5% level.

Exhibit 7 shows how the Q1 portfolio based on 12-month, risk-adjusted
momentum performed in different market cycles. We divided the examined
period into up and down months based on the monthly return of the float-
market-cap-weighted S&P BSE LargeMidCap. During the down months,
the momentum portfolio outperformed the market more than 65% of the
time and had significant excess return, at a 5% significance level. During
the up months, it outperformed the market more than half of the time. This
led us to conclude that while the momentum portfolio constructed using
risk-adjusted momentum had upside potential, it also provided protection in
down markets.
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Exhibit 7: Performance of Equal-Weighted Momentum 12-Month Q1 Portfolio

STATISTICS | oUTPERFORMED MARKET | EXCESSRETURNS (3 | T"STATISTIC
Up Months 53.85 0.21 0.3850
Down months 65.31 0.83 1.8828*
All months 58.27 0.45 1.1890

Equal-weighted momentum 12-month Q1 portfolio is a hypothetical portfolio.

Source: S&P Dow Jones Indices LLC. Performance data is based on total return in INR. Data from
Sept. 30, 2005, to April 30, 2016. Past performance is no guarantee of future results. Table is provided
for illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance. Up months are those months when the float-market-cap-weighted S&P
BSE LargeMidCap had a positive return. Down months are those months when the float-market-cap-
weighted S&P BSE LargeMidCap had a negative return. Percentage of months outperformed the
market and average monthly excess return have been calculated using the float-cap-weighted S&P BSE
LargeMidCap as the benchmark. *Implies significance at 5% level.

On average, the Q1 portfolio using 12-month, risk-adjusted momentum had
higher exposure to mid-cap stocks and lower sector diversification in
comparison with the equal-weighted S&P BSE LargeMidCap. Historically,
the finance and industrials sectors had the highest average sector weights
(see Exhibit 8), showing that the risk-adjusted momentum portfolio had
higher allocation to cyclical sectors in the Indian market.

Exhibit 8: Size and Sector Exposure

EQUAL-WEIGHTED,
RISK-ADJUSTED, 12-

S&P BSE LARGEMIDCAP

STATISTICS

FLOAT-CAP WEIGHTED EQUAL WEIGHTED | MONTH MO%E’;TT%L%
AVERAGE SIZE EXPOSURE (%)
Large Cap 82.96 43.62 40.60
Mid Cap 17.04 56.38 59.40
AVERAGE SECTOR EXPOSURE (%)
,\BAZTie‘iials 8.40 11.94 11.67
CDGS? 7.76 12.04 12.91
Energy 12.71 7.63 5.26
Finance 23.93 19.29 16.46
FMCG 9.17 7.62 12.06
Healthcare 5.50 9.03 13.61
Industrials 11.16 13.50 13.92
I 12.32 6.21 7.11
Telecom 3.87 3.48 2.55
Utilities 5.18 9.25 4.46
SECTOR CONCENTRATION (HIGHER NUMBERS IMPLY HIGHER CONCENTRATION)
e 0.1337 0.1103 0.1768

Equal-weighted, risk-adjusted, 12-month momentum Q1 portfolio is a hypothetical portfolio.

Source: S&P Dow Jones Indices LLC. Data from Sept. 30, 2005, to April 30, 2016. Past performance is
no guarantee of future results. Table is provided for illustrative purposes. CDGS”: Consumer
Discretionary Goods and Services. *Note: The HHI is calculated as the sum of the square of the 10
sectors’ weighting. A higher number implies lower diversification (higher concentration) and vice versa.
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QUALITY

Quality as a concept is not new for financial analysts. In the debt market,
ratings are used as a measure of the quality of the debt issued by a
company. For equities, quality has been associated with a measure of
profitability of the firm.*® A great deal of work exists on the use of
profitability as a measure of a firm’s success. More recently, professors
Fama and French extended the three-factor model to a five-factor model,
incorporating profitability as one of the factors."” There have been various
attempts to define quality as a factor, and a number of practitioners go
beyond profitability to define what constitutes quality. S&P Quality Indices
employ return on equity as a measure of profitability, the balance sheet
accruals ratio as a measure of a company’s earnings quality, and financial
leverage ratio as a measure of the financial robustness of the company to
define quality.”® Higher return on equity indicates better chances of
surviving the competition and remaining profitable in the future. A lower
balance sheet accruals ratio indicates that the reported financial information
is more reliable. A lower financial leverage ratio indicates more resilience
during times of financial distress.

In this paper, we have constructed hypothetical quality portfolios based on
guality score, which is the average of the normalized fundamental factors:
return on equity,*® balance sheet accruals ratio,® and financial leverage
ratio.?* We have also constructed individual hypothetical portfolios for each
fundamental factor. The Q1 portfolios consist of stocks with a high quality
score, high return on equity, low balance sheet accruals ratio, and low
financial leverage ratio. The Q5 portfolios consist of stocks with a low
guality score, low return on equity, high balance sheet accruals ratio, and
high financial leverage ratio.

Exhibit 9 shows that the Q1 quality score portfolio had a higher risk-
adjusted return, higher information ratio, and lower drawdown than the
benchmark indices and the corresponding Q5 quality portfolio. This implies
that quality as a factor also has significance in the Indian market.

For the period studied, we also observed that the Q1 portfolios using
individual fundamental factors had similar annualized excess return over
the float-market-cap-weighted S&P BSE LargeMidCap. However, the
return spread between the Q1 and Q5 portfolios for these underlying

'8 Hunstad, Michael, “Insights on Quality Investing,” Northern Trust.

7 Fama, Eugene F. and Kenneth R. French, “A Five-Factor Asset Pricing Model,” Fama-Miller Working Paper, September 2014.

'8 Ung, Daniel and Priscilla Luk, “Quality: A distinct equity factor?” S&P Dow Jones Indices, 2014.

1% Return on equity is calculated as a company’s trailing 12-month earnings per share divided by its latest book value per share.

% The balance sheet accruals ratio is computed using the change of a company’s net operating assets over the last year divided by its
average net operating assets over the last two years.

% The financial leverage ratio is calculated as a company’s latest total debt divided by its book value.
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fundamental factors was most significant for return on equity, followed by
balance sheet accruals ratio and financial leverage ratio. Therefore, the
return spread contribution between the Q1 and Q5 quality portfolios can be
attributed most to the return on equity.

Exhibit 9: Risk/Return Profiles of Portfolios

S&P BSE
LARGEMIDCAP

EQUAL-WEIGHTED PORTFOLIOS

RETURN RETURN BALANCE BALANCH

STATISTICS |r oat-car{  EQUALIQUALITYIQUALITY  ON|  ON  SHEET|  SHEET] FINANCIAL| FINANCIAL

WEIGHTED| WEIGHTED| QY Q5 EQUITY] EQUITY] ACCRUALS ACCRUALS RATIO Q1 RATIO Q5

Q1 Q5 RATIO Q1] RATIO Q5
Annualized 1290 1313 2203 556 17.00 814  17.32 1032  17.31 1581
Return (%)
Annualized 2503 2047 21.68 3942 2211 3489 2339 3261 2199  37.02
Risk (%)
Risk
Adjusted 052 045 102 014 077 023 0.74 0.32 0.79 0.43
Return
Sharpe Ratic 0.25 022 071 -003 047 0.04 0.46 0.11 0.49 0.25
Excess N/A 023 913 -734 410 -476 4.42 258 441 291
Return (%)
Tracking N/A 817 932 1844 1139 1487 1128 1356 1236  15.10
Error (%)
:_\r,‘;(t’iz)mat'on N/A 003 098 -040 036 -0.32 0.39 -0.19 0.36 0.19
12-Month
Max
5792  -62.40 -43.79 -76.83 -53.02 -7156  -48.88  -76.35  -51.23  -71.73

Drawdown
(%)

Equal-weighted portfolios are hypothetical portfolios.

Source: S&P Dow Jones Indices LLC. Performance data is based on total return in INR. Data from
Sept. 30, 2005, to April 30, 2016. Past performance is no guarantee of future results. Table is provided
for illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance. Sharpe ratio is calculated using the volume-weighted average CBLO
Rate published by The Clearing Corporation of India Ltd. Excess return, tracking error, and information
ratio have been calculated using the float-cap-weighted S&P BSE LargeMidCap as the benchmark.

Exhibit 10 presents the characteristics of the Q1 portfolios constructed
using quality score, return on equity, balance sheet accruals ratio, and
financial leverage ratio, including portfolio turnover, average monthly
excess returns, and beta. From Sept. 30, 2005, to April 30, 2016, all the
Q1 portfolios had a beta significantly less than one against the float-market-
cap-weighted S&P BSE LargeMidCap at a 5% significance level. Hence,
the fundamental factors used for constructing the quality portfolio lowered
the risk. The Q1 quality score portfolios had significant excess return, at a
5% significance level. However, the Q1 portfolios that based on individual
fundamental factors had non-significant excess returns. Therefore, even
though in isolation the parameters did not yield significant excess returns,
when combined in the quality score, the excess return was significant. The
turnover of the Q1 portfolio using balance sheet accruals ratio was highest
among the individual fundamental factors. Hence, it contributed the most to
the turnover of the Q1 quality portfolio.
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Exhibit 10: Characteristics of Q1 Portfolios

EQUAL-WEIGHTED PORTFOLIOS

STATISTICS BALANCE SHEET FINANCIAL
QUALIE{ Rggﬂﬁ'\\l(%'\ll ACCRUALS RATIO LEVERAGE
Q1 RATIO Q1
,(’-(\;(/);erage Annual Turnover 66.76 54.31 75.96 33.33
Average Monthly Excess
Returns (%) 0.59 0.25 0.30 0.27
T-Statistic (Excess 2.4859* 0.8473 1.0215 0.8425
Return)
Beta 0.8077 0.7887 0.8358 0.7666
T-Statistic (Beta) -6.7898* -5.9017* -4.3977* -6.0377*

Equal-weighted portfolios are hypothetical portfolios.

Source: S&P Dow Jones Indices LLC. Performance data is based on total return in INR. Data from
Sept. 30, 2005, to April 30, 2016. Past performance is no guarantee of future results. Table is provided
for illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance. Average annual turnover is one-way turnover by portfolio weight.
Average monthly excess return and beta have been calculated using the float-cap-weighted S&P BSE
LargeMidCap as the benchmark. *Implies significance at a 5% level.

Exhibit 11 illustrates how the Q1 quality score portfolio performed in
different market cycles. We divided the examined period into up and down
months, based on the monthly return of the float-market-cap-weighted S&P
BSE LargeMidCap. During the down markets, the quality portfolio
outperformed the market more than 75% of the time, with significant excess
returns at a 5% significance level. During the up markets, the quality
portfolio underperformed the market more than half of the time, though the
underperformance was not significant. This indicates that the quality
portfolio had defensive characteristics that provided protection in the down
months in the Indian market.

Exhibit 11: Performance of Equal-Weighted Quality Q1 Portfolio
% OF MONTHS

AVERAGE MONTHLY

STATISTICS OUTPERI;/%EI\}/(IEEI_ZI)_ EXCESS RETURN (%) T-STATISTIC
Up Months 46.15 -0.20 -0.6774
Down months 77.55 1.85 5.4584*
All months 58.27 0.59 2.4858*

Equal-weighted quality Q1 portfolio is a hypothetical portfolio.

Source: S&P Dow Jones Indices LLC. Performance data is based on total return in INR. Data from
Sept. 30, 2005, to April 30, 2016. Past performance is no guarantee of future results. Table is provided
for illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance. Up months are those months when the float-market-cap-weighted S&P
BSE LargeMidCap had a positive return. Down months are those months when the float-market-cap-
weighted S&P BSE LargeMidCap had a negative return. Percentage of months outperformed the
market and average monthly excess return have been calculated using the float-cap-weighted S&P BSE
LargeMidCap as the benchmark. *Implies significance at a 5% level.

During the period studied, the Q1 quality score portfolio had similar
exposure to the large- and mid-cap segments as the equal-weighted S&P
BSE LargeMidCap, but lower sector diversification, on average (see Exhibit
12). Among all of the Q1 individual factor portfolios, the average sector
weights of the Q1 quality portfolio were most similar to the return on equity
factor. We also observed that the return on equity and financial leverage
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ratio factors lowered the sector diversification of the quality portfolio, while
the balance sheet accrual ratio increased the sector diversification.
Historically, the FMCG sector had the highest average sector weight and
the finance and telecom sectors had the lowest average sector weight in
the Q1 portfolio by quality. Overall, the total allocation to defensive sectors
was slightly less than 50% in the Q1 portfolio by quality.

Exhibit 12: Size and Sector Exposure

S&P BSE LARGEMIDCAP EQUAL- WEIGHTED QUALITY Q1 PORTFOLIO
BALANCE
STATISTICS | L OAT-CAP EQUAL |QUALITY ONREESSE':: SHEET flIET/AE'\Flz(/iIéE
WEIGHTED | WEIGHTED Q1 o1 ACCRUALS RATIO O1
RATIO Q1
AVERAGE SIZE EXPOSURE (%)
Large Cap 82.96 43.62 44.08 44.34 36.84 45.88
Historically, the Mid Cap 17.04 56.38 55.92 55.66 63.16 54.12
1
FMCG sector had AVERAGE SECTOR EXPOSURE (%)
; Basic
the h|ghest Materials 8.40 11.94 11.29 10.93 11.95 12.44
average sector CDGS" 7.76 12.04 14.62 16.39 10.87 10.38
weight and the Energy 12.71 7.63 9.91 6.96 9.49 7.15
finance and Finance 23.93 19.29 2.97 2.48 13.96 3.80
Lelzct?]m ISECtOtrS FMCG 9.17 7.62 21.97 24.56 16.78 14.75
a e lowes
Healthcare 5.50 9.03 11.54 11.61 8.12 10.04
average sector )
; : Industrials 11.16 13.50 11.62 10.84 9.30 19.77
weight in the Q1
. ; T 12.32 6.21 12.04 12.18 5.36 19.03
portfolio by quality.
Telecom 3.87 3.48 2.57 2.93 8.36 2.33
Utilities 5.18 9.25 1.48 1.11 5.80 0.31
SECTOR CONCENTRATION (HIGHER NUMBERS IMPLY HIGHER CONCENTRATION)
Average
Sector HHI* 0.1337 0.1193  0.1544 0.1642 0.1336 0.1600

Equal-weighted quality Q1 portfolio is a hypothetical portfolio.

Source: S&P Dow Jones Indices LLC. Data from Sept. 30, 2005, to April 30, 2016. Past performance is
no guarantee of future results. Table is provided for illustrative purposes. CDGS”: Consumer
Discretionary Goods and Services. *Note: The HHI is calculated as the sum of the square of the 10
sectors’ weighting. A higher number implies lower diversification (higher concentration) and vice versa.

VALUE

The groundwork of value as a concept was laid in the 1930s by Graham
and Dodd in their text “Security Analysis.”** The idea behind value
investing is to buy stocks that are priced lower than their intrinsic value.
Damodaran classifies value market participants into three different types.?
The first type is passive and uses valuation multiples, such as price to book
multiple, price to earnings multiple, etc., as screens and invests in stocks
with low multiples. The second type is contrarians that invest in companies
that have performed poorly. The third and final type is those who take a

2 Graham, Benjamin and David Dodd, “Security Analysis,” New York, McGraw-Hill, 1934.

% Damodaran, Aswath, “Value Investing: Investing for Grown Ups?” April 2012.
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large position in poorly managed companies and then turn them around by
actively playing a role in their management. S&P DJI’'s Enhanced Value
Indices can be categorized as the first type. They use the classic valuation
ratios (book-value-to-price, earnings-to-price, and sales-to-price ratios) for
screening stocks. Higher ratios imply an attractive valuation.

For this paper, we have constructed hypothetical value portfolios based on
value score, which is the average of the normalized fundamental factors:
book-value-to-price, earnings-to-price, and sales-to-price ratio scores. We
have also constructed individual hypothetical portfolios for each
fundamental factor. The Q1 portfolios consist of stocks with a high value
score, book-value-to-price ratio, earnings-to-price ratio, and sales-to-price
ratio. The Q5 portfolios consist of stocks with a low value score, book-
value-to-price ratio, earnings-to-price ratio, and sales-to-price ratio.

Exhibit 13 affirms that the Q1 value score portfolios had a lower risk-
adjusted return and information ratio than the benchmark indices and the
corresponding Q5 portfolio. This shows that a screen using classic ratios
for identifying value did not yield a premium in the Indian market during the
period from Sept. 30, 2005, to April 30, 2016.

For the same time period, we also observed that the Q1 book-value-to-price
portfolios had the lowest annualized excess return over the float-market-
cap-weighted S&P BSE LargeMidCap, and it underperformed the
respective Q5 portfolio. The Q1 earnings-to-price and sales-to-price
portfolios outperformed their respective Q5 portfolios during the same
period. Hence, the book-value-to-price ratio contributed the most to
lowering the excess returns of the Q1 value portfolio. It is also noteworthy
that for all of the valuation metrics, the Q1 portfolios had higher volatility
than their respective Q5 portfolios. Therefore, all of the valuation metrics
contributed to the higher volatility of the Q1 value portfolio.
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Exhibit 13: Risk/Return Profiles of Portfolios

S&P BSE
L ARGEMIDCAP EQUAL-WEIGHTED PORTFOLIOS
STATISTICS | FLOAT- BOOK| BOOK| -\ pniNGS| EARNINGS| SALES| SALES
oap|  EQUALIVALUE[VALUE|  To|  To| “r 0 oo el 16 price|  TO|  TO
WEIGHTED| WEIGHTED Q1|  Qs| PRICE| PRICE o1 Gs| PRICE| PRICE
Q1 Q5 Q1 Q5
Annualized
Retum (96 12.90 1313 820 1345 7.39 15.43 12.35 1010 1317 1219
Annualized 25.03 2047 37.70 2370 37.19 23.16 33.28 2743 3530 24.40
Risk (%)
Risk-Adjusted 0.52 045 022 057 020 067 0.37 037 037 050
Return
Sharpe Ratio 0.25 022 004 029 002 038 0.17 013 019 023
Excess N/A 023 -470 055 -551 253 -0.55 280 028 -071
Return (%)
(TO;SCK'”Q Error N/A 817 2006 972 19.30 12.10 15.22 12.63 16.30 11.70
:g;‘t’iroma“o” N/A 003 -023 006 -029 021 -0.04 022 002 -0.06
12-Month
Maximum
Do 57.92 62.40 -60.24 -64.21 -60.73 -60.99 -59.79 7184 -6552 -63.18

(%)

Equal-weighted portfolios are hypothetical portfolios.

Source: S&P Dow Jones Indices LLC. Performance data is based on total return in INR. Data from
Sept. 30, 2005, to April 30, 2016. Past performance is no guarantee of future results. Table is provided
for illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance. Sharpe ratio is calculated using the volume-weighted average CBLO
Rate published by The Clearing Corporation of India Ltd. Excess return, tracking error, and information
ratio have been calculated using the float-cap-weighted S&P BSE LargeMidCap as the benchmark.

Exhibit 14 depicts the characteristics of the Q1 portfolios constructed using
value score, book-value-to-price ratio, earnings-to-price ratio, and sales-to-
price ratio, including portfolio turnover, average monthly excess returns,
and beta. From Sept. 30, 2005, to April 30, 2016, all the Q1 portfolios had
a beta significantly greater than one against the float-market-cap-weighted
S&P BSE LargeMidCap at a 5% significance level, implying that these
portfolios had higher risk than the market. The average monthly excess
return was not significant at a 5% significance level for all the Q1 portfolios.
Hence, the portfolio constructed using classic valuation ratios had higher
risk than the market and the factor premium was not realized for the period
under consideration.

Exhibit 14: Characteristics of Q1 Portfolios

EQUAL-WEIGHTED PORTFOLIOS

STATISTICS VALUE Q1 | BOOK TO PRICE Q1 EAR'\F‘,'F'Q'I%E (Tgcl’ SPARLEE gi
,(Dt%t)erage Annual Turnover 5410 56.19 64.77 46.50
é‘gf&fﬁ: (';ﬂo‘;mh'y Excess -0.06 -0.14 0.14 0.26
T-Statistic (Excess Return) -0.1109 -0.2816 0.3494 0.6150
Beta 1.3119 1.3059 1.1988 1.2809
T-Statistic (Beta) 4.7497* 4.8610* 3.8901* 5.3783*

Equal-weighted portfolios are hypothetical portfolios.

Source: S&P Dow Jones Indices LLC. Performance data is based on total return in INR. Data from
Sept. 30, 2005, to April 30, 2016. Past performance is no guarantee of future results. Table is provided
for illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance. Average annual turnover is the one-way turnover by portfolio weight.
Average monthly excess return and beta have been calculated using the float-cap-weighted S&P BSE
LargeMidCap as the benchmark. *Implies significance at a 5% level.
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Exhibit 15 portrays how the Q1 value score portfolio performed in different
market environments. We divided the examined period into up and down
months, based on the monthly return of the float-market-cap-weighted S&P
BSE LargeMidCap. During the up months, the value portfolio outperformed
the market slightly more than 55% of the time, with a positive excess return
at a 5% significance level. However, during down months, it
underperformed the market more than 70% of the time, with a negative
excess return at a 5% significance level. This shows that the value portfolio
was highly procyclical and tended to outperform during up markets, but it
was prone to larger losses during down markets.

Exhibit 15: Performance of Equal-Weighted Value Q1 Portfolio

STATISTICS | UTPERFORMED MARKET | EXCESSRETURN (3 | TSTATISTIC
Up Months 56.41 1.46 2.0908*
Down months 28.57 -2.48 -4.2236*
All months 45.67 -0.06 -0.1109

Equal-weighted Value Q1 Portfolio is a hypothetical portfolio.

Source: S&P Dow Jones Indices LLC. Performance data is based on total return in INR. Data from
Sept. 30, 2005, to April 30, 2016. Past performance is no guarantee of future results. Table is provided
for illustrative purposes and reflects hypothetical historical performance. Please see the Performance
Disclosure at the end of this document for more information regarding the inherent limitations associated
with back-tested performance. Up months are those months when the float-market-cap-weighted S&P
BSE LargeMidCap had a positive return. Down months are those months when the float-market-cap-
weighted S&P BSE LargeMidCap had a negative return. Percentage of months outperformed the
market and average monthly excess return have been calculated using the float-cap-weighted S&P BSE
LargeMidCap as the benchmark. *Implies significance at a 5% level.

During the period studied, the Q1 value score portfolio had a higher
allocation to the mid-cap segment in comparison with the equal-weighted
S&P BSE LargeMidCap and much lower sector diversification, on average
(see Exhibit 16). Moreover, we observed that the sector diversification of
the value portfolio was similar to the book-value-to-price portfolio. The
earnings-to-price ratio reduced the sector diversification, while the sales-to-
price ratio contributed to an increase in the sector diversification. The
finance sector had the highest weight in all the Q1 portfolios. Overall, the
total allocation to cyclical sectors was high.
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Exhibit 16: Size and Sector Exposure

S&P BSE LARGEMIDCAP EQUAL-WEIGHTED VALUE Q1 PORTFOLIO

STATISTICS F"%’f’; EQUAL | VALUE | BOOKTO | EARNINGS | SALESTO
WEIGHTED | WEIGHTED Q1| PRICEQL | TOPRICEQL | PRICE Q1
AVERAGE SIZE EXPOSURE (%)
Large Cap 82.96 43.62 33.07 29.02 38.42 28.71
Mid Cap 17.04 56.38 66.93 70.98 61.58 71.29
AVERAGE SECTOR EXPOSURE (%)
,\Bﬂzf:frials 8.40 11.94 11.87 10.62 17.48 13.49
CDGS? 7.76 12.04 5.84 8.85 3.83 6.84
Energy 12.71 7.63 16.93 8.40 9.48 19.36
Finance 23.93 19.29 44.19 44.04 47.86 34.64
FMCG 9.17 7.62 1.09 1.27 113 1.10
Healthcare 5.50 9.03 0.93 0.91 1.86 031
Industrials 11.16 13.50 10.17 9.30 8.45 14.21
I 12.32 6.21 1.72 173 2.14 2.10
Telecom 3.87 3.48 3.50 4.44 0.96 278
Utilities 5.18 9.25 3.76 10.44 6.82 5.18
SECTOR CONCENTRATION (HIGHER NUMBERS IMPLY HIGHER CONCENTRATION)
@Zi{Z’?EHw 0.1337 0.1193  0.2696 0.2671 0.3098 0.2173

Equal-weighted Value Q1 Portfolio is a hypothetical portfolio.

Source: S&P Dow Jones Indices LLC. Data from Sept. 30, 2005, to April 30, 2016. Past performance is
no guarantee of future results. Table is provided for illustrative purposes. CDGS”: Consumer
Discretionary Goods and Services. *Note: The HHI is calculated as the sum of the square of the 10
sectors’ weighting. A higher number implies lower diversification (higher concentration) and vice versa.

CONCLUSION

We examined four factors—low volatility, momentum, quality, and value—in
the Indian market for the period from Sept. 30, 2005, to April 30, 2016. We
found that the portfolios constructed using factors also have different
risk/return characteristics in the Indian market.

The low volatility anomaly exists in the Indian market, and it provided
significant excess returns in down markets and the overall market. We also
found that for portfolio construction, it may not be advisable to measure
volatility over a short period.

The momentum factor portfolio was constructed using risk-adjusted
momentum, and we observed that during the down markets, it provided
significant excess returns. However, in the overall market, the excess
returns were not significant. There is a tradeoff among measuring risk-
adjusted momentum over a slightly longer period for portfolio construction,
risk exposure, and transaction cost of the momentum strategy.

The quality factor was constructed using return on equity, the balance sheet
accruals ratio, and the financial leverage ratio. This factor provided
significant excess return in the down market and the overall market. The
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portfolios constructed using individual components of the quality factor did
not have significant excess returns in the overall market. Therefore, even
though the individual components of the quality factor did not yield
significant excess return in isolation, when combined in the quality score,
the excess return was significant.

The value factor was constructed using the book-value-to-price, earnings-
to-price, and sales-to-price ratios. The value factor did not yield a premium
in the Indian market over the period studied. Moreover, the individual
components as well as the value factor had significantly higher risk than the
market. We also discovered that the value factor was highly procyclical and
tended to outperform during up markets, but it was prone to larger losses
during down markets.

Overall, the most significant positive excess return in the up markets was
delivered by the value factor and in the down markets by the low volatility
factor over the period studied in the Indian market. Over the entire period,
the most risky factor was value, with a beta significantly greater than one, at
a 5% significance level. All the other factors studied in this paper had a
beta significantly lower than one, at a 5% significance level.

Because the individual factors generally exhibit low correlation with each
other, they can provide valuable insights about the Indian market and help
with portfolio construction as well as benchmarking.
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PERFORMANCE DISCLOSURE

The S&P BSE LargeMidCap was launched on April 15, 2015. All information presented prior to an index’s Launch Date is hypothetical (back-
tested), not actual performance. The back-test calculations are based on the same methodology that was in effect on the index Launch Date.
Complete index methodology details are available at www.asiaindex.co.in.

AIPL defines various dates to assist our clients in providing transparency on their products. The First Value Date is the first day for which there
is a calculated value (either live or back-tested) for a given index. The Base Date is the date at which the Index is set at a fixed value for
calculation purposes. The Launch Date designates the date upon which the values of an index are first considered live: index values provided
for any date or time period prior to the index’s Launch Date are considered back-tested. AIPL defines the Launch Date as the date by which
the values of an index are known to have been released to the public, for example via the company’s public website or its data feed to external
parties.

Past performance of the Index is not an indication of future results. Prospective application of the methodology used to construct the Index
may not result in performance commensurate with the back-test returns shown. The back-test period does not necessarily correspond to the
entire available history of the Index. Please refer to the methodology paper for the Index, available at www.asiaindex.co.in for more details
about the index, including the manner in which it is rebalanced, the timing of such rebalancing, criteria for additions and deletions, as well as
all index calculations.

Another limitation of using back-tested information is that the back-tested calculation is generally prepared with the benefit of hindsight. Back-
tested information reflects the application of the index methodology and selection of index constituents in hindsight. No hypothetical record can
completely account for the impact of financial risk in actual trading. For example, there are numerous factors related to the equities, fixed
income, or commodities markets in general which cannot be, and have not been accounted for in the preparation of the index information set
forth, all of which can affect actual performance.

The Index returns shown do not represent the results of actual trading of investable assets/securities. AIPL or its agent maintains the S&P
BSE Indices and calculates the Index levels and performance shown or discussed, but does not manage actual assets. Index returns do not
reflect payment of any sales charges or fees an investor may pay to purchase the securities underlying the Index or investment funds that are
intended to track the performance of the Index. The imposition of these fees and charges would cause actual and back-tested performance of
the securities/fund to be lower than the Index performance shown. As a simple example, if an index returned 10% on a US $100,000
investment for a 12-month period (or US $10,000) and an actual asset-based fee of 1.5% was imposed at the end of the period on the
investment plus accrued interest (or US $1,650), the net return would be 8.35% (or US $8,350) for the year. Over a three year period, an
annual 1.5% fee taken at year end with an assumed 10% return per year would result in a cumulative gross return of 33.10%, a total fee of US
$5,375, and a cumulative net return of 27.2% (or US $27,200).
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GENERAL DISCLAIMER

© Asia Index Private Limited 2016. All rights reserved.

The S&P BSE Indices (the “Indices”) are published by Asia Index Private Limited (“AIPL”), which is a joint venture among affiliates of S&P
Dow Jones Indices LLC (“SPDJI”) and BSE Limited (“BSE”). Standard & Poor's® and S&P® are registered trademarks of Standard & Poor’s
Financial Services LLC (“S&P”) and Dow Jones® is a registered trademark of Dow Jones Trademark Holdings LLC (“Dow Jones”). BSE® and
SENSEX® are registered trademarks of BSE. These trademarks have been licensed to AIPL.

Redistribution, reproduction and/or photocopying in whole or in part are prohibited without written permission. This document does not
constitute an offer of services in jurisdictions where AIPL, BSE, S&P Dow Jones Indices LLC or their respective affiliates (collectively “AIPL
Companies”) do not have the necessary licenses. All information provided by AIPL Companies is impersonal and not tailored to the needs of
any person, entity or group of persons. AIPL Companies receive compensation in connection with licensing its indices to third parties. Past
performance of an index is not a guarantee of future results.

It is not possible to invest directly in an index. Exposure to an asset class represented by an index is available through investable instruments
based on that index. AIPL Companies does not sponsor, endorse, sell, promote or manage any investment fund or other investment vehicle
that is offered by third parties and that seeks to provide an investment return based on the performance of any index. AIPL Companies makes
no assurance that investment products based on the index will accurately track index performance or provide positive investment returns.
AIPL Companies is not an investment advisor, and AIPL Companies makes no representation regarding the advisability of investing in any
such investment fund or other investment vehicle. A decision to invest in any such investment fund or other investment vehicle should not be
made in reliance on any of the statements set forth in this document. Prospective investors are advised to make an investment in any such
fund or other vehicle only after carefully considering the risks associated with investing in such funds, as detailed in an offering memorandum
or similar document that is prepared by or on behalf of the issuer of the investment fund or other vehicle. Inclusion of a security within an index
is not a recommendation by AIPL Companies to buy, sell, or hold such security, nor is it considered to be investment advice.

These materials have been prepared solely for informational purposes based upon information generally available to the public and from
sources believed to be reliable. No content contained in these materials (including index data, ratings, credit-related analyses and data,
research, valuations, model, software or other application or output therefrom) or any part thereof (Content) may be modified, reverse-
engineered, reproduced or distributed in any form or by any means, or stored in a database or retrieval system, without the prior written
permission of AIPL Companies. The Content shall not be used for any unlawful or unauthorized purposes. AIPL Companies and its third-party
data providers and licensors (collectively “AlPL Parties”) do not guarantee the accuracy, completeness, timeliness or availability of the
Content. AIPL Parties are not responsible for any errors or omissions, regardless of the cause, for the results obtained from the use of the
Content. THE CONTENT IS PROVIDED ON AN “AS IS” BASIS. S&P DOW JONES INDICES PARTIES DISCLAIM ANY AND ALL EXPRESS
OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, ANY WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE OR USE, FREEDOM FROM BUGS, SOFTWARE ERRORS OR DEFECTS, THAT THE CONTENT'S
FUNCTIONING WILL BE UNINTERRUPTED OR THAT THE CONTENT WILL OPERATE WITH ANY SOFTWARE OR HARDWARE
CONFIGURATION. In no event shall AIPL Parties be liable to any party for any direct, indirect, incidental, exemplary, compensatory, punitive,
special or consequential damages, costs, expenses, legal fees, or losses (including, without limitation, lost income or lost profits and
opportunity costs) in connection with any use of the Content even if advised of the possibility of such damages.

AIPL Companies keeps certain activities of its business units separate from each other in order to preserve the independence and objectivity
of their respective activities. As a result, certain business units of AIPL Companies may have information that is not available to other business
units. AIPL Companies has established policies and procedures to maintain the confidentiality of certain non-public information received in
connection with each analytical process.

In addition, AIPL Companies provides a wide range of services to, or relating to, many organizations, including issuers of securities,
investment advisers, broker-dealers, investment banks, other financial institutions and financial intermediaries, and accordingly may receive
fees or other economic benefits from those organizations, including organizations whose securities or services they may recommend, rate,
include in model portfolios, evaluate or otherwise address.
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