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ABSTRACT

P/E ratio covers the two major factors of stock investment: price and earnings. It is one
of the most important indicators of value judgments when investors make investment
decisions. Considering P/E ratio is not an isolated indicator. This paper makes an intensive
study of the major factors affecting P/E ratio and the impact on the relationship of each
factor with P/E ratio.
This paper gets seven main factors affecting P/E ratio by analyzing the classic stock
valuation model and the results of previous studies. They are dividend yield，P/B ratio，
market capitalization，return on equity，sentiment, debt to equity and interest rate. Based
on the Shanghai and Shenzhen A share index, the influence factors of P/E ratio have been
empirically researched making use of descriptive statistics, correlation analysis and
regression analysis methods.
Before constructing models, this paper uses scatter plot to analyze different curve
relations between the variables and P/E. Through the intuitive understanding of graphics,
the relationship between P/E ratio and various variables is largely followed by a linear
relationship. Therefore, this paper will use the linear regression model to perform
iv

regression.
By building multiple linear regression models of P/E ratio and the influence factors
from the perspective of the overall industry and sub-sectors, the researcher achieved some
conclusions: For the whole media industry, P/B ratio, ROE and Sentiment are positively
correlated to P/E ratio significantly; Dividend yield is negatively related to P/E ratio
significantly. For the media agencies, sentiment and interest rate have a positive and
negative significant relationship with P/E ratio respectively. For the media publishing, P/E
ratio is significantly associated with two variables, a significantly negative correlation was
observed between dividend yield and P/E ratio; P/B ratio has a positive correlation with P/E
ratio. For the media broadcast & entertainment, the only variable P/B ratio was
significantly negatively correlated with P/E ratio. In addition, from the fitting coefficients
and test results, the regression model established by industry is better than the overall
regression model indicating that it is important for investors to forecast P/E ratio from the
perspective of industry.
The researcher collected quarterly data for 15 years from the first quarter of 2000 to
the third quarter, 2015. The quarterly data included China A-DS media, China A-DS media
agencies, China A-DS publishing, China A-DS broadcast & entertainment and their seven
independent variables. The principal value of this study is to include four aspects. Firstly,
the paper reveals some factors affecting P/E ratio in order to make us know the extent to
which various factors and the level of rationality. Secondly, the conclusion will provide a
theoretical basis for the companies’ management of raising capital and stock pricing.
Besides, the suggestion will give the reference for investors to forecast the media industry
v

in the stock market. Finally, this paper will help investors or private persons analyze the
market or specific industry with P/E ratio.

Key words: P/E ratio, dividend yield, price to book ratio, ROE, market capitalization,
debt to equity, sentiment, interest rate, regression
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Chapter 1

Introduction
In this first chapter, the researcher will come up with the background, issues about
P/E ratio and the different factors for the chosen topic. The objective for this research is to
identify what fundamental factors are that impact P/E ratio and what media industry
specific factors are that have an impact on the ratio. Studies that have been done will also
present in this field. Thereafter the statement of problem, purpose of this study, research
question and expected benefits will be put forward.
1.1 Background
1.2 Problem Statement
1.3 Research Objective
1.4 Research Question
1.5 Expected Benefit
1.6 Operational Definition
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1.1 Background of Research
From the birth of the stock market in China and up to now, it is easy to find a large
amount of theories, from the analysts’ study and research and some special evaluations
from some investors, by investigating the data during the process of practice, obviously,
their theories or measurements have been verified in practice. However, these theories are
not accurate in this day and age, especially price to earnings ratio. P/E ratio, capital
leverage of the stock market, is the judgment basis of both risk and income level. P/E ratio
is an evaluation of the standards to determine if a stock market can grow healthily and
sustainable. P/E ratio is also an evaluation of the standards to recognize whether the stock
market has an important criterion of the bubbles. P/E ratio is an important indicator which
can help investors to determine whether to enter the market. In short, P/E ratio is widely
applied in the stock market because it includes a lot of insights; moreover, it can be
calculated simply.
At present, the increasing number of scholars who work on the analysis of the industry
average P/E ratio, they find the forecasting model of P/E ratio through the aspects of macro
economy, such as GDP, interest rate, inflation, CPI and all kinds of political factors.
However, the analysis model focuses less on the horizontal scope of the corporation and
industry. Rooting in the existing research, this study concentrates on the financial
perspective, to show how p/e leverage impacts the media industry referring to market
capitalization, dividend yield, price to book ratio, return on equity, sentiment, debt to equity
and interest rate. P/E ratio is a general investment reference index in the global capital
2

market, which measures the investment value and risk of capital market at some level.
Therefore, it is meaningful for the government and investors to appraise the current
situation of the media industry.
P/E ratio, the full title is "market price to earnings ratio", it is not only a basic method,
but an important indicator which is employed in the stock market in order to measure the
stock investment value. P/E ratio is defined as the stock market price (P) and its specific
time of per share earnings (E). The formula is as follows:
P/E ratio = price per share / earnings per share (EPS)
It refers to the stock's purchase price per share and the ratio of the company's after-tax
profit per share. Normally, the earning per share is based on the data from previous period,
so the result may be distorted. Its economic meaning is to disclose the company's current
operating position. Investors need to know how many years it will take to recoup their
investments through corporate earnings. For the investor, when P/E ratio is 20 it means that
it will take 20 years to recover their investment cost. Therefore, P/E ratio is often regarded
as a standard which the company's share price is over or under estimated. However, there is
no absolute "high or low", it must be combined with the current market average profit level,
company's earnings growth and risk to judge the share price. The company's profitability in
the coming years should be considered. High or low depends on different securities
markets, different maturity of the markets and different industries.
In certain conditions, price of earnings ratio is determined by the price of per share.
The value of the shares, as internal factors, is influencing the stock price. The value of
stocks is the expected future cash inflow to present value, also called the intrinsic value of
3

the stock or the theory of value. A high P/E means the stock is overpriced, which is right
sometimes; it cannot be denied that the market has a high expectation for this stock’s future
and has bid up the price. On the contrary, a low P/E ratio refers that investors have not yet
found and discovered the worth of stock during this period. In other words, the company or
the stock has a lack of investor confidence and expectation.
P/E ratio has been discussed for many years. P/E ratio was presented by Benjamin
Graham and David Dodd (1934) who believe that each common stock’s value must be a
multiple of period's earnings. The part of the multiple or multiplier is determined by the
“confident” at that time and the other part is determined by the nature of the enterprise and
record. Nicolson (1960) utilize P/E ratio for evaluating stock value and finding companies
with low P/E ratio on average returns higher than high P/E companies and his theory is
called value premium. Premium to book value is the market value referring to the high ratio
of stocks (value stocks) compared with the low ratio of stocks (growth stocks) having a
higher average rate of return. According to Nicolson’s report, a wise investor should invest
in common stocks which have a lower P/E ratio. The cause of a value premium is the stock
market overreaction, which means some events are causing a stock price volatility which
exceeds the expectations of the theoretical level, and then returns to normal price in the
form of reverse revision.
In the stock market, the majority of investors face a good situation; future stock
pricing tends to be too optimistic, resulting in the stock rising over the theoretical level. On
the contrary, most investors get some negative feedback. The future stock price tends to be
too pessimistic, causing stock prices to fall over the theoretical level. After a period of time,
4

investors digested the information and adjusted the expectation. The share price tends to
reverse and return to a reasonable price level. The essence reflects the investment
psychology and behavior and the human psychological behavior will affect the prices of the
securities market behavior. French (2006) and Athanassakos (2001) do research in the
United States stock market and find that both the small capitalization stocks and large
capitalization stocks are showing the value premium phenomenon. Especially, the value
premium of small capitalization stocks is higher than large capitalization stocks.
Lakonishok(1994) who study the United States stock market from 1968 to 1989 and find
the value premium increase along with the investment period get longer and responds to
value premium counter cyclical regulation.
In the past 10 years, with the volatility of the stock market, how to predict the stock
market effectively, accurately and enhance profit is an issue that is the concern of experts
and investors alike.
The Shanghai stock exchange and Shenzhen stock exchange were opened in 1990 and
1991. China began and continued a thorough financial reformation. This reformation was
and continues to be highly successful providing economic development to domestic and
state owned enterprises. The regulating of this macro economy over the past 15 years has
made a significant contribution. Its index is divided into the ten biggest sectors in China.
The sectors are: energy, raw material, industrials, consumer discretionary, consumer goods,
healthcare,

financials,

information

technology,

public

utilities,

services

and

telecommunications. The index is calculated every minute and it contains much
information about the average development of the market. Therefore, it is commonly used.
5

With the development of the Chinese stock exchange market, stock investment has
attracted more and more investors. For most of the listed companies, data is not difficult to
get and calculate conveniently, so the comparison between the company P/E ratios is more
convenient and effective.
Under the background of economic globalization, media globalization and
industrialization have become an inevitable trend. China's media industry also cannot avoid
the challenges of the global media market environment and the development of new
transnational media groups. In China, the media industry development environment is
gradually optimized. Plane media policy is relatively loose. The radio and television media
market access door gradually opens and the extension of new market opportunities begins
to appear and the technology constantly improves. Because of this, the media industry is
showing a strong trend of industrial development. The media industry pattern has been
formed and the rapid development of the media industry to promote the development of
related industries has been quite successful. At present, China's media industry is a typical
sunrise industry and its future market space is very considerable. The media industry is
under a bright future. The industry is supported by the national government. Besides, the
industry can maintain a high speed of development during a long period of time in the
future and maintains a vast potential for development, so it is a very worthy field of study of
the industry. Media stocks, which a certain investment value, can respond to the
development of the media industry to a certain extent, have been the concern by a majority
of investors.

6

With the growing competition in the media industry, Media Enterprises’ capital
operation has become a more frequent player and they pay close attention to the study of
the industry’s market. Based on 2013 to 2015 data, the media industry index has increased
from 850(Jan 03 2013) to 5500(Nov 22 2015), annual growth rate has been as high as 274%.
The index peaked at 6701 (Jun 15 2015), this high index had never been reached before. It
is more incredible that the growth rate reached 3.5 times in only 5 months from Jan 15 2015
to Jun 11 2015. According to the comparison of the whole industry, P/E ratio also had an
apparent change. P/E ratio of the industry grew at a multiple of over 3 times during the
three years (2013-2015). In the media industry, the number of companies grew from about
30 to 57 companies during these three years.
The report named 2015--2020 China's media industry Strategic Planning Market
Outlook and Investment Analysis pointed out that China's media industry output was
valued at 766.42 billion Yuan, breaking the mark of 750 billion Yuan, and the growth rate
was maintained at a high level of 12.34% in 2012. In 2013, the total output value of the
Chinese media industry arrived at 890.24 billion Yuan, 16.16% higher than the previous
year. Media industry in the whole year of 2014 amounted to 1.13618 trillion Yuan. It is the
first time it exceeded a trillion Yuan, an increase of 15.8% over the previous year.
From the above data showed, P/E ratio also exist differences in the different
industries or different years. Many investors believe that high P/E ratio is accompanied by
high risk, the listed company is overvalued. A small part of people thinks that high P/E ratio
means high-growth, investors are more cautious about the market or a listed company's
future growth value. Others consider P/E ratio under different market conditions and
7

business environments cannot be compared. Then P/E ratio is the essential basis for
investor’s investment decisions, how do we explain this difference? When used in a value
judgment, can investors only rely on P/E ratio as the reference for making a decision?
However, what are the key factors influencing P/E ratio? In order to deeper understand and
explain some of the problems above. This paper tries to use securities market data,
systematic analysis of the influence factors of the Chinese stock market P/E ratio. For
helping investors better grasp the inner meaning of this metric, more comprehensive
understanding of our country’s stock market P/E ratio, and providing a more effective
suggestion to investors in their investment decision-making.

1.2 Problem Statement
Due to price to earnings ratio being a direct and comprehensive comparison of the two
core elements of stock price and return, it remains as the main indicator to judge the
development of the stock market. Because of a variety of factors, the price-earnings ratio of
listed companies’ stock prices which are out of the enterprise value, showed too high or too
low on the situation. Investors who are in the process of investment should consider the
impact of various factors and their correlation, in order to obtain a more accurate picture.
Scholar’s researches on P/E ratio influence factors are a multi-directional and multi-angle.
However, the empirical studies of a large amount of data are relatively less and descriptive
studies of a statistical form of analysis. A lot of researchers only focus on macro-economic
elements. So the research is lacking a theoretical significance and practical guiding. With
8

the development of P/E ratio theory and empirical studies, a related theory model is also
developed. The representatives of this model are the Gordon model and the NPVGO model.
The Gordon model reveals the relationship of P/E ratio, the expected dividend yield,
discount rate and fixed dividend growth rate. The NPVGO model is from the perspective of
growth opportunities and P/E ratio.
In the past, a lot of literatures were combined with P/E ratio and the economic
characteristics of the Chinese to make a lot of the research. But there were only a few
empirical analysis studies and many scholars made an empirical analysis of only one aspect.
Prem C. Jain and Joshua G. Rosett (2001) study the relationship between macroeconomic
variables and P/E ratio over the long term. In times past people find that the degree of
influence in macroeconomic variables like the real interest rate, expected growth in the real
GDP and the index of consumer sentiment growing smaller. On the contrary, the aspect of
the stock market and industry factors affecting P/E ratio are getting bigger. Especially, there
has been an increasing concern that stock valuation is also driven by investor sentiment.
This paper will explore how investor sentiment impacts P/E ratio. We will determine if the
investors ignoring the research on a variety of factors affecting the price-earnings ratio is
negative or positive to any extent.
Based on the research status of P/E ratio, this paper starts at the Gordon model and
NPVGO model. The data captured is from the Shanghai and Shenzhen 300 indexes and a
review of these companies’ related index changes from 2000 to 2015. From this data, we
derived a series of factors which affect the companies’ P/E ratio.

9

1.3 Research Objective
The purpose of this study is the following:
1) At present, what aspects of firm fundamentals and macroeconomic factors should
be considered when investors use P/E indicator to invest in the media industry in China’s
stock market?
2) To analyze the seven variables (especially sentiment) that affect P/E ratio on the
media industry and its three media sub-sectors. The study will explain what factors steer
P/E ratio of the media industry and its degree of influence.

1.4 Research Question
The Chinese stock market has developed very rapidly in the past twenty years.
Investors that increased the stock market online often have a lot of experience and
understanding of the stock market but there is little authoritative technical analysis.
Investors realized that purchasing stocks according to their own feelings is not reliable;
they are more willing to believe various indicators to make investment choices.
Studying P/E ratio and what affects it is expected to be very significant. Not only the
macro environmental factors have a significant impact on company performance, but also
all kinds of financial ratios affect the stock price and future earnings. To find how a change
in these variables affects P/E ratio is very interesting.
In the first part the researcher will add the following main six industry specific
variables and examine the following:
10

Does the dividend yield and P/B ratio have any effect on P/E ratio?
Does size, expressed as the market capitalization influences P/E ratio?
Does ROE, sentiment and debt to equity have an effect on P/E ratio?
In addition, the researcher will examine interest rate which is just one macroeconomic
factor in the paper.
What will happen with P/E ratio when interest rate fluctuates?
The researcher will want to make a decision as to what variables affect P/E ratio and
its positive or negative correlation. The thesis will display differences and similarities in
the media sectors of the Chinese stock market.
At the same time, through comparing the performance between the media industry and
all of the Chinese stock market, the investor will need to know how the media stock
performed in the past fifteen years.

1.5 Expected Benefits
In order to reach the target above, this paper will be based on the detailed data of
China’s stock market, making use of the empirical method, probing the basic characteristic
of P/E ratio of China’s stock market, finding out the difference of P/E ratio, studying all
kinds of factors exerting an impact on P/E ratio and establishing an appropriate scope for
P/E ratio of the stock market and media industry. This paper, according to empirical
research results, assesses the general conditions of P/E ratio and analyzes its purpose. Some
expected benefits can be explained from the following aspects:
11

(1) The determinants of P/E ratio of China’s media industry will be revealed,
especially from sentiment.
(2) The result of this study could be parts of tools for helping investors to make their
decision before choose in which portfolio to invest in the media industry by observing
corporate fundamental factors.
(3) Some significant variables and their correlation would also be proved.
(4) The company through the rational use of these variables to adjust price to
earnings ratio for expansion of capital.

1.6 Operational Definitions
Dividend yield is a financial ratio that indicates how much a company pays in
dividends each year relative to its share price. But dividends aren’t the only way in which a
stock can generate returns for investors. Also, dividends aren’t guaranteed, because a
company can decide to reduce or eliminate its dividend in times of financial hardship. For
investors, dividend yield is a way to measure how much cash flow they’re getting for each
dollar invested in a dividend -paying stock.

Dividend Yeild 

annual dividends per share
price per share

P/B ratio is utilized to compare a company's current market price to its book value. It
belongs to financial ratio and its use for investment analysis. A higher P/B ratio could mean
that the stock is overvalued. In general, if the stock's P/B ratio is low; its investment value is
higher. On the contrary, if the stock's P/B ratio is high, the investment value is low.
12

P/B ratio  Stock Price / Book Value per share

Market capitalization is used to determine the value of a company and a measure of
corporate size. It is part of the many characteristics that help determine investment risk. In
other words, market capitalization is also the market value of shares outstanding of a
publicly traded company at a point in time. As an indicator, investors often use it to
compare companies’ net worth and evaluate stocks' value.
Marekt capitalization  current stock price  shares outstanding

Return on equity (ROE) is a measure of how efficient a company is at generating
profit. It measures profitability of listed company by revealing how much profit company
can generate from the money that stockholders have invested. In a similar way, this ratio
should be compared with competitors in the industry to determine firm power. The higher
the ratio, the more efficient in using invested money.

Better.ROE  More.Efficient

R O E

N e it n c o m e
C o m m os nt o c k h or sl ed' qe u i t y

Sentiment: A measurement of the mood of a given investor or the overall investing
public, either bullish or bearish. The formula is that the number of rising firms divided by
the number of firms falling.

Sentiment 

No of rise companies
No of fall companies

Debt to equity: A measure of a company's assets financed by debt and a measure of
its financial risk or leverage. In terms of the firm's operation, company with high
debt/equity ratios shows highly leveraged and great risk. Besides, if the debt is greater
than equity, major portion of the earnings of the companies would be covered by the debt
13

and the share- holders will get comparatively less return.

Debt to equity 

Total debts
Total assets - Total debts

Interest rate is the amount charged, expressed as a percentage of principal, by a
lender to a borrower for the use of assets. Interest rates are normally expressed as a
percentage of the principal for a period of one year.
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Chapter 2

Theory and Literature review
In the chapter 2, the researcher will display and explain the theory needed to
understand the methodology and the analysis. Through connecting three basic theories,
readers can more clearly understand each variable discovery process and mutual
relationship. In order to identify that this research method is proved to be feasible and has
certain practical value, the paper will refer a lot of related literature.
2.1 Theoretical Analysis
2.2 Literature Review
2.3 Framework and Hypotheses
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2.1 P/E ratio of theoretical analysis

2.2.1 Dividend Discount Model

John Burr Williams (1938) first proposed the dividend discount model in his book
"Theory of Investment Value". The core view of the book is the intrinsic value of the
stock should equal the discounted value of the expected dividends.
When investors are going to buy shares, they usually expect to get two cash flows:
they hold the stock dividend and hold for the final expected stock price of shares. The
expected price of shares is determined by the stocks’ future dividends, so it is valid to use
the dividend discount model to measure the current value of the stock.

V

D1
D2
D3
Dt
Pt




1
2
3
t
(1  R) (1  R)
(1  R)
(1  R) (1  R)t

(1)

Where
V is the intrinsic value of the stock

Dt is the dividend payment in the t period
R is the discount rate
t is the year distribution of dividend dividends

Pt is the price of selling shares in the t period
Because of the Pt is the stock's future price, so it is hard to have clear judgment.
Assume that markets are efficient, stock prices should be in equal shares in the value.
The formula changes to:

16

P0 

D1
D2
D3
Dn



1
2
3
(1  R) (1  R)
(1  R)
(1  R) n



Dt

t
t 1 (1  R )

(2)

Where

P0 = the intrinsic value of the stock
Dt = the dividend payment in the t period
t = the year distribution of dividend dividends
R = the discount rate
This is the normal form of the dividend discount model (DDM). The equation (2) only
focuses on dividends and ignores another motivation which is named capital gains. So this
concept only concentrates on dividends and is unreasonable.

2.2.2 Gordon Model

Gordon (1962) simplified some assumptions to solve the above problem which is hard
to predict future dividends. Assuming the fixed g ratio stable growth, a company dividend
is showed here. To evolve a fixed dividend growth model (Gordon model).

Dt  D0 (1  g )t
P0 

D1
D2
Dn


1
2
(1  R) (1  R)
(1  R) n

D0 (1  g ) D0 (1  g ) 2 D0 (1  g )3
D0 (1  g ) n




(1  R)1
(1  R) 2
(1  R)3
(1  R) n
D0 (1  g )t

t
t 1 (1  R )
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(3)

When g is a constant and k>g, the conclusion is:
P0 

D0 (1  g )
D1

kg
kg

(4)

In the (4) equation, P is the buying stock prices; D is the buying stock dividend; D1
is the dividend in the first year; k is the return on investment (ROI); g is the dividend
growth rate.
Assuming dividend payout ratio b is fixed and dividing by to both sides of the
equation (4)
P0 D1 E1
b


E1 k  g k  g

(5)

In the (5) equation, P as the buying stock prices; E1 as the earnings per share in the
first years after purchasing the stock; b as the dividend payment rate; k as the return on
investment; g as the dividend growth rate.
Thus, the theoretical calculation model of P/E ratio is derived. From this model, P/E
ratio is the function which relates with dividend payment rate, the return on investment
and dividend growth rate. Price-earnings ratio is compared with the dividend payout ratio
and the dividend growth rate is a positive correlation. There is a negative correlation
relationship between earnings yield and return on investment. Here the scholar further
assumes more relevant factors in the above formula, to study further derivation formula
of P/E ratio.
Actually, the dividend’s growth has its reason in the Gordon model. It is derived
from the return rate of reinvestment (r) according to retain earnings. Thus, g=r (1-b) =
retained ratio×return on retained earnings. The deformation of equation as following:
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P0
b
b


E1 k  g k  r (1  b)

(6)

The rate of return on retained earnings is often difficult to predict, so often assume
that they have the same return between new investment projects and the previous
investment projects. So return on equity (ROE) can be used to estimate the rate of return
on retained earnings. Therefore, equation (6) can be further evolved into the following
formula

P0
b
b
b



E1 k  g k  r (1  b) k  ROE (1  b)

(7)

From the formula (7), P/E ratio and ROE are positive correlation. Specially, when
the expected return on retained earnings is an equally required return (r = k), or retained
earnings of companies is zero (b=1).
P0 1

E1 k

(8)

At this time, the theoretical value of P/E ratio is the reciprocal of the return on
investment. According to the capital asset pricing model (CAPM), the average yield of the
stock market should equal the risk-free return plus a risk premium market. In the absence of
any risk situation, the required return will be equivalent to the market interest rate. That is
to say, P/E ratio is the reciprocal of the market interest rate. Whether the actual P/E ratio is
equal to the theoretical value depends on the above assumptions. For the mature securities,
a reasonable P/E ratio level should be the reciprocal of the market average yield level. In
general, one-year interest rates of the bank will be considered as the market average yield
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level.
k  R f   ( Rm  R f )

(9)

Where
R f is risk-free return rate, generally refers to the bank interest rates

Rm is the expected return on the market portfolio

( Rm  R f ) is the risk premium

 is the Beta coefficient
Combine with equation (5) (7) (9)
P0
b

E1 R f   ( Rm  R f )  (1  b)  ROE

(10)

In China, interest rate has not yet become fully market-oriented. Although interest rate
levels cannot fully reflect the market average yield effectively, they always have some
relevance. This can be seen from the past case, the stock market would be impacted with
interest rate adjustment.
For sure, derivation of the above assumptions is not necessarily corresponding with
the actual. So the deductive process only in theory was established. In the short term, there
is not much significance. But in the long term or in the average sense, most of them
coincide with the actual.

2.2.3 Net Present Value of Growth Opportunity Model (NPVGO)

The other model is the Net Present Value of Growth Opportunity (NPVGO) model.
NPVGO refers to the per share growth opportunities of the net present value. It's hard to
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imagine that a company stock is expected with no growth opportunities. So in general, to
consider the calculation of earnings from the perspective of growth opportunities is feasible.
The stock price is divided into two parts, the one part has growth opportunities and the
other part has no growth opportunities.
Firer, C (1993) study basic theories and deduced other models through easing
assumptions step by step. Suppose a company's dividend stability, all earnings are paid to
investors (the formula b=1), the formula is expressed as
E1=E2=E3=E4………En=D1=D2=D3=………=Dn (n

∞)

The equation shows that each period's earnings per share and dividends are equal,
but not retained profits are clearly not in line with actual practice. Usually companies
often consider a series of growth opportunities. So plus growth opportunities part is as
follows:

P0 

E1
 NPVGO
R

(11)

NPVGO refers to the present value of the new growth profit, if the reinvestment rate is
an equally required return, NPVGO is zero. The same assuming situation like equation (6),
r=R. If r>R, NPVGO is positive which means it is creating a new value. If r<R, NPVGO is
negative it means no value has been created. It will cause that the price of the stock is lower
than the share price which is in the absence of growth opportunities.
Divided by E1 on the both sides of the equation (11)
P0 1 NPVGO
 
E1 R
E1
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(12)

Thus it obtained another theoretical model of the price-earnings ratio. P/E ratio
associated with the net present value of growth opportunities is from equation (12). And it
is a positive correlation, because the stock market is the reaction of a company's future
prospects. In general, if a company is expected to have more growth chance, then the
company's P/E ratio will be higher. The opposite is lower.
The article uses two methods of the stock price-earnings ratio and is derived in two
different formulas. Theoretically revealing the derivation process of P/E ratio and visually
demonstrating the factors that affect the price earnings ratio. Such as required the rate of
return as a factor is revealed by both models. The higher the required rate of return is the
lower P/E dividend payment rate. Dividend growth and return on net assets as influence
factors are based on the Gordon model. The higher dividend payout ratio or expected
growth of dividends, the higher P/E. The net present value of P/E ratio as growth
opportunities influence is based on NPVGO model. The factor and interest rates as factors
on P/E ratio can be considered from a macro or a future perspective.
Combine the above derivation and analysis, the main factors that impact the
price-earnings ratio are as follows:
(1) Dividend payout ratio: Dividend payout ratio is a direct factor affecting P/E ratio
from the Gordon model equation (10). It represents the company's ability of dividend
payments. In general, more mature companies will own a higher dividend rate;
growth-oriented companies are likely to take a lower dividend payout ratio policy. The
model shows that the relationship between dividend rate and earnings is uncertain.
(2) Beta coefficient: beta coefficient determines the required rate of return. The
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required rate of return is a direct factor affecting P/E ratio from the CAPM model. The β is
an indicator used to measure the systematic risk of a stock index. The greater β, the greater
the risk, investors will expect a higher rate of return to compensate for the high risk. So P/E
ratio will be smaller. Both showed a negative correlation relationship.
(3) Return on equity (ROE): According to a firms' current income structure and size,
investors always evaluate the growth capacity of the company. ROE is an indicator to show
the profitability in the current period. The higher the return on equity, which increases the
yield for investors, market value of stock prices will be relatively higher due to the surplus
of the company. If not changed, this will lead to higher corporate price-earnings.
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The figure 1 shows the relationship between various factors and P/E ratio. ("+" sign indicates a positive correlation. "-" indicates a negative correlation)

Factors impact P/E ratio

Growth rate of dividend
g (+)

Return on equity
ROE (+)

Dividend payout ratio

Discount rate

b (+)

Dividend payout

r (-)

Beta coefficient

Market portfolio returns

 (-)

ratio

NPVGO (+)

Rm (-)

b (+)

Figure 1: Various structure
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Risk-free
interest rate
R f (-)

2.2 Related literature review
A lot of scholars investigate the factors affecting price to earnings ratio; especially
dividend yield, P/B ratio, ROE, market capitalization and interest rate are the main factors
which have direct effects on P/E ratio. Understanding of the accuracy, value and
applicability of each of P/E ratio will increase with experience and time; some new factors
will gradually be found and confirmed to be effective, including sentiment and debt to
equity ratio. This chapter presents the relative literature review consisting of the following:

2.1.1 A general overview of P/E ratio

The issue of P/E ratio is very widespread in academic research. Earlier research
literature like Nicholson S. Francis (1960), Basu, D. (1977), Thomas, J.C. and R.S
Michael (1994), focus on the relationship between P/E ratio and stock returns. With the
continuous expansion and development of the stock market, a large number of scholars
have also started to conduct thorough research to see if there is any problem with P/E
ratio. A lot of literature applies qualitative and quantitative discussions from different
angles on P/E ratio. Such as Yao Hui (1998), Song Jianfeng (2000) and Yan Qin (2002)
who analyze the relationship between P/E ratio and other index variables from the
empirical point of view or quantitative analysis on the distribution of P/E ratio in the
stock market by Wu Mingli (2001) and Chen Zhanfeng (2002).
Whibeck and Kisor (1963) are the earliest American scholars who used regression
analysis to calculate 135 elements of stock data which are provided by Bank of New York.
They are of the opinion that there are three factors that impact P/E ratio, including
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dividend payout ratio and the per share earnings and risk.
Basu (1977) carries out his work and analysis on a sample of 500 firms during 1957
to 1971. He discovers that comparatively the stocks with the low P/E ratios earned higher
returns on a risk-adjusted basis because the prices of stocks may not necessarily exhibit
efficient market hypothesis. There are some lags and frictions which cannot be avoided
during the price adjustment process. Publicly available information like P/E ratios could
help investors to earn above-average profit.
Beaver and Morse (1978) examine the behavior of price-earnings ratios and evaluate
the influence of earnings growth on P/E ratio. They try to use 25 portfolios ranking each
factor based on the values of their P/E ratios. Through comparing with the median P/E
ratio for each portfolio in subsequent years, they find that stocks with relatively low
earnings growth have a tendency to keep a relatively low P/E ratio. There are strong
positive correlations between earnings growth and P/E ratios.
Alford (1992) studies P/E ratio valuation method on a sample of NYSE, ASE and
OTC companies for the years of 1978, 1982 and 1986. He considers that industry profiles
are a significant portion of cross-sectional variations in P/E ratio multiples. It means that
the type of industry is a good surrogate for the component of earnings growth and risks
related to P/E ratio multiples.
Dreman (1994) researches stock returns of 1000 US stocks for 20 years. He finds
that low P/E ratio stocks surpass high P/E ratio stocks in the aspect of investment value.
The author indicates that investors should select investment strategies carefully. Investors
can benefit from low P/E ratio strategies if they are willing to wait for the long-term.
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Siegel (1995) conducts his research on high P/E ratio companies in the US market.
He tracks the performance of stocks up to 21 years. He observes that the performance of
stocks perform differently in different market conditions. He finds that stocks with a high
P/E ratio underperformed during the bearish period which is between 1972 and 1974 in
the U.S. The stocks with a high P/E ratio however outperformed the market during a long
time period that stretched from 1975 to 1995. The author advises that the high P/E ratio
stock is based on the long-term expected cash flows and not a near-term expectation.
Loughlin (1996) uses a S&P 500 indexes which from 1968 to 1993 to study the
influencing factors of price-earnings ratio. He finds that dividend payout ratio and earning
per share growth have a positive correlation on P/E ratio.
Ehsan Nikbakht and Celaleddin Polat (1999) analyze the variations of P/E ratios in
the domestic equity market. They extend the research into a global arena of the previous
work on the variations and determinants of P/E ratios. Starting with an initial sample of
102 ADRs and narrowed the sample to 87ADRs that match the data requirement of their
study. They find that dividend payout ratio does not have a strong influence. On the
contrary, the most significant variables are the expected growth in earnings and risk.
Beneda (2002) chooses 100 of the fastest-growing firms which are listed by Fortune
magazine on 3 September 2001. He calculates that the average return rate of stocks for
the period September 2001 to January 2002 arrived at 5.07 percent. During that period,
the S&P index shows a return rate which is only 4.57 percent. He further finds that the
returns on growth stocks are less than the returns on value stocks. He considers that it is
not a good choice to invest in stocks that follow the trend of rapid growth. On the contrary,
27

he advises that the strategy of growth and value stocks can generate a greater return on
investment than the long-term strategy.
Liu et al. (2002) investigates forward earnings, historical earnings, cash flow, book
value and sales, in predicting the stock price in order to understand the performance of
value drivers. In these factors, forward earnings to be the best indicator of future stock
price. Liu et al. (2007) extends their work by examining the performance of some more
value drivers such as cash flow multiples and earnings multiples. They make a conclusion
that reported earnings are more objective to evaluation stock price than reported operating
cash flows.
Bhargava and Malhotra (2006) study and analyze different types of stock indexes
such as S&P 500, Europe, Africa and Far East index. The relationship between future
share prices and P/E ratio is their core study. The study period was taken from 1980 to
2000. They find that P/E ratio has no significant effect on future stock prices.
Huang et al. (2007) divides P/E ratio into two parts. One part is the fundamental
component and the other part is the residual component. Through this kind of
classification, he investigates the relationship between P/E ratio and performance. They
find that P/E ratio multiples are determined by both firm-specific and macroeconomic
factors. He proposes that long-term growth rate forecasts, dividend ratios and the size of
firms are found to be positively related to P/E ratios. They consider that portfolios with
low P/E ratios observed better performance reversals as compared to portfolios with high
P/E ratios.
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Tian Yuehong and Zheng Jianxin (2008) through transforming the dividend discount
model so as to find out the main factors affecting the price-earnings ratio. Based on panel
data (Shanghai Stock Exchange 180 indexes) during the 2002-2005 periods with the
variable intercept model, they find that the equity scale and the dividend growth rate have
limited influence on the price-earnings ratio. Dividend growth rate, share earning rate,
return on net assets and turnover rate of total assets has a negative correlation with P/E
ratio.
Alan G. Huang and Tony S. Wirjanto (2012) discuss China's P/E ratio and U.S. S&P
1500 indexes. U.S. S&P 1500 index firms have a market-wide P/E ratio of 20.81 in the
period from 1997 to 2007. In the same period, China had market-wide P/E ratio of 25.03.
They find that P/E ratio is negatively affected by earnings volatility more in China than in
the U.S. They came to the conclusion that P/E ratio is more negatively affected by the
earnings volatility in China than in the U.S.
Wan-Ting Wu (2014) investigates the relationship between the two variables, the
forward P/E ratio and earnings growth. They choose the OJ model and Abnormal
Earnings Growth (AEG) model as the theoretical basis. The study shows that the
mispricing of low forward P/E stocks is due to the irrationality of investors' expectations
of future growth. He notes that future research can explore the effects of analysts' forecast
biases on the forward E/P ratio's predictive power of future growth.
Li-Wen Chen, Hsin-Yi Yu, Hsu-Huei Huang (2015) explain how the importance of
future earnings is in order to forecast and determine current stock prices. The sample
which they use covers all common stocks listed on the New York and American Stock
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Exchanges and NASDAQ. Through a series of comparative analyses, the conclusion
shows that the investor who can predict the future earnings can obtain the larger the
risk-adjusted returns.

2.2.2 Dividend yield effects on P/E ratio

Fisher and Statman (2000) investigate two factors (dividend yields and future returns)
and how these factors affect P/E ratios. They find that P/E ratios are not effective in
predicting returns over in a short time period (like 1- and 2-year periods). They further
add that the strategy can be beneficial only if it is used for a longer time interval.
Using S&P 500 index data for the period of 1926-1997, White (2000) adopts a
multiple regression model and proved dividend yield, dividend payout, earnings growth,
GDP growth, Inflation, standard deviation of returns, and T-bill rates as the significant
determinants of P/E ratio, with dividend yield and dividend payout with the highest
explanatory power.
Bhargava, V., Dania, A., & Malhotra, D. K. (2011) use VAR and VECM analysis to
research whether to change P/E ratio or dividend yield will lead price levels to rise or fall.
They study the impact of P/E ratio and D/Y on index prices of Brazil, Russia, India and
China to determine whether they have any influence on subsequent prices and returns.
The result shows that subsequent price reduces with an increasing dividend yield in Brazil,
China and Russia, but increases in India.
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2.2.3 Price to book ratio (P/B ratio) effects on P/E ratio

Danielson and Dowdell (2001) use new models which named return-stages models
in order to understand the different companies' future expectation. According to
price-to-book and price earnings ratio, the sample is divided into four groups by them.
There are growth companies, mature companies, turnaround companies and declining
companies. Through defining the future operating performance patterns based on these
four groups, firms can get stock return equal to its required return. In a way, they intended
to say that the operating performance determines the stock return and a company’s future
operating performance effect P/E ratio.
Yang jianxia (2009) conducts the empirical analysis using the sample data
(2002-2004) before the reform of non-tradable shares and the sample data (2005-2007)
after reform from Shanghai and Shenzhen A share market. The result shows that there are
several micro factors that have significant influence and explanatory powers on P/E ratio,
including ROE, P/B ratio, expense ratio and Tobin’s Q ratio. According to the paper
shown, the most significant influencing micro factors are P/B and ROE from the result of
regression analysis.

2.2.4 Market capitalization effects on P/E ratio

Fuller et al. (1993) focus on different market capitalization of companies and
analyzed on nearly 1,000 US stocks. During the research period of 18 years, from 1973
through 1990, they arrive at a conclusion that low P/E ratio stocks can create excess
returns more than high P/E ratio stocks. They argue that stocks are not appropriate pricing
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models across P/E ratio groups and lead to earnings growth cannot be held accountable
for the abnormal return in the future.
Kasilingam, R., & Ramasundaram, G. (2011) publishes a report from SCMS journal,
in which he has analyzed the factors which determine P/E ratio of the company in India’s
stock market. They use SPSS and Eviews to carry out five types of analysis, including
company-wise

analysis,

year-wise

analysis,

industry-wise

analysis,

market

capitalization-wise analysis and holding-wise analysis. The report shows that the
expected return and the expected growth rate are the main influencing factors of P/E ratio.
In detail, market capitalization of the companies has a great impact over P/E ratio;
dividend payout ratio, return on equity, expected return and the growth rate do not explain
P/E ratio significantly.

2.2.5 Return on equity effects on P/E ratio

Premkanth, P. (2013) study involves a determinant of the price earnings multiple of
listed companies in Sri Lanka. In the journal, 30 companies listed on the Colombo Stock
Exchange from 2007-2011 as observation and the empirical results shows that there is a
significant positive relationship between the ROE and price earnings multiple.
Marco Taliento (2013) tests the effects of dividend ratios and other fundamentals on
P/E multiples. He tries to use the SHV Dividend Discount Model and linear multivariate
econometric model to explain different companies which are from the US, Australia,
Europe, Japan and emerging markets. He creates three models to prove his hypothesis.
Model A shows that there is no significant association with beta and negative association
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with return on equity, financial leverage and taxation. Model B shows the negative
association between the dividend yield and the forward P/E ratio. Model C assumes both
the payout ratio and the dividend yield as value components. The models work out to
show that the payout ratio has no significant P/E ratio relationship.

2.2.6 Sentiment effects on P/E ratio

Baker and Wurgler’s (2007) put forward construction of an index from a series of
sentiment-revealing variables. They take the Consumer Confidence (CC) Index, which is
a measure of optimism/pessimism about current and future economic conditions. It is
widely used in the literature on market sentiment, including Jansen and Nahuis (2003),
Brown and Cliff (2004, 2005), Lemmon and Portniaguina (2006), Schmeling (2009),
Zouaoui, Nouyrigat, and Beer (2011), Chang, Faff, and Hwang (2012) and Antoniou,
Doukas, and Subrahmanyam (2013). P. Corredor, E. Ferrer, and R. Santamaria (2015)
study the effect of investor sentiment and linked to stock characteristics. The evidence
confirms the role of country-specific factors in the impact of investor sentiment on stock
prices. The result shows that sentiment is a key variable in the prices of stocks traded on
these markets: the Czech Republic, Hungary and Poland.
Boonlert Jitmaneeroj (2015) makes a further argument to explore whether investor
sentiment affects P/E ratio. The article applies latent variable models with investor
sentiment as a latent variable and several fundamental factors as control variables.
Through using and analyzing annual data of the U.S. industries over the period of
1998-2014 to prove that there is a significant positive relationship between investor
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sentiment and P/E ratio.

2.2.7 Debt to equity effects on P/E ratio

Wang Yajun’s (2014) empirical studies affecting factors of P/E ratio in china’s stock
market draws some conclusions by building multiple linear regression models of P/E ratio
and assuming the influential factors from the perspective of the overall and industry. The
result is that main operating income growth rate and rate of return on common
stockholders’ equity are negatively related to P/E ratio. Current ratio, turnover rate, the
industry P/E ratio and the initial P/E ratio are positively correlated to P/E ratio; the
relationship with circulation market value and dividend payout rate cannot be determined.
They find that the regression model established by industry is better than the overall
regression model, which indicates that it is important for investors to forecast P/E ratio
from the perspective of industry.
Kulling Karl Johan and Lundberg Filip (2007) purposed to find out which variables
influence P/E ratio on the Swedish stock market. They study Affärsvärldens general index
(AFGX) by using data which from 1998 to 2007 and adopt a regression analysis to
compare several dependent variables, such as dividend yield, interest rate, risk, growth,
debt to equity, market value, and market to book. The result is split into two parts. On the
one hand, the variables that are under a negative relationship with P/E ratio are dividend
yield, market value and debt to equity. On the other hand, interest rate and market to book
value have a positive effect on P/E ratio. Furthermore, they analyzed the nine sectors on
the Swedish market and indicated how these seven variables affect P/E ratio. Through the
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model test and data comparison, they find that P/E ratio is negatively affected by dividend
yield in media, financial and industrials. Commodities and telecommunications have a
positive relation to interest rate and are strongest force. The financial sector is under a
strong relation to the risk of the market. So when we study P/E ratio, we should not only
research the entire market, but also consider specific companies or sectors.

2.2.8 Interest rate effects on P/E ratio

Prem C. Jain and Joshua G. Rosett (2001) investigate the E/P ratio for the Standard
and Poor’s 500 indexes as a proxy for the economy wide E/P level. The goal of their
study is to investigate associations between the E/P ratio and several macroeconomic
variables (discount rate and growth). They put forward that the E/P ratio and the real
interest rate were not correlated. They further find that expected growth in real GDP is
most highly correlated with the E/P ratio and appeared as a negative relationship.
Ben Amoako-Adu and Brian Smith (2002) analyze the relationship between P/E
ratios and interest rates from early 1965 to the end of 1997. They find that the correlations
between P/E ratio and interest rate are negative and very high. They suggest that the low
levels of interest rates, an increased dividend payout, low corporate bond risk premium,
and higher corporate earnings are the major factors which impacted P/E ratio. Specifically,
dividend payout and growth rate of earnings are positively related to P/E ratios. They
believe that these variables together will help analysts forecast about 98% of the
variability in P/E ratios.
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Thomas Zorn, Donna Dudney, and Benjamas Jirasakuldech (2009) examine the
factors that impact changes in the inverse of P/E ratio over time in the S&P 500 Index.
The model which they use is ordinary least squares (OLS) regression. They find that
changes in dividend payout ratio and forecast growth are negatively related to changes in
P/E ratio. The result demonstrates that the changes in the slope of the yield curve and
short-term interest rates are positively related to changes in E/P ratio.
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2.3 Conceptual Framework and Hypotheses
2.3.1 Variables’ analysis and selection

According to theoretical knowledge, formula demonstration and P/E ratio model
above, readers can roughly understand the influencing factors of P/E ratio, such as stock
prices and operating results of the company. In addition, factors affecting P/E ratio also
include:
1) Macroeconomic factors:
The stock market is a barometer of the macroeconomic, which not only reflects the
national macroeconomic situation but also reflects the development trend of the
macroeconomic. Macroeconomic factors directly or indirectly affect the stock supply and
demand, thus causing the stock price changes. Macroeconomic factors mainly include
economic growth (GDP), interest rate, inflation and exchange rate.
The benchmark interest rate is a reference coefficient which shows the daily rate of
return on investment and it also reflects the social cost of capital. Generally, if other
factors are constant, the reciprocal of the benchmark interest rate and stock market
average P/E ratio will have a positive relationship. Before the adjustment, one-year bank
deposit rate is 1.75% on October 24, 2015. According to the reciprocal calculation of
interest rates, the theoretical P/E ratio is 57.14 times. Since October 24, 2015, one-year
bank deposit rates have declined 0.27% points by financial institutions, from 1.75% to
1.5%. That causes the theoretical P/E ratio to be 66.67 times.
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Obviously, the benchmark interest rate and P/E ratio have a highly relevant
relationship. Due to the direct relationship between P/E ratio and the benchmark interest
rate, the benchmark interest rate change will directly affect the stock market. Usually, the
news of the rise in interest rates is regarded as a negative factor by investors, but the rate
cut will be looked at as good news.
2) Market sentiment:
Although the stock market is constantly changing, investors often have the general
prevailing attitude as to anticipate price development in the market. This attitude is the
accumulation of a variety of fundamental and technical factors, which consist of price
history, economic reports, industry situation, forecast and national or world events. For
instance, if the market sentiment is bullish, most investors expect upward price movement.
On the contrary, when investors expect a downward price movement in the stock market,
the sentiment is deemed to be bearish.
Investor sentiment also contributes to the movements in P/E ratio. If the markets are
factored into the sentiment, the stock prices may suddenly jump, but the company
earnings may not be up to the mark. Thus, a sentiment-driven firm with poor
fundamentals can still have a high P/E ratio.
3) The growth and persistence of the listed corporation:
The company's own operating conditions and development prospects directly affect
the investment value of the company. The company's own factors include annual profit,
dividend yield, ROE, market capitalization, investment direction and so on. For example,
under the same P/E ratio condition, the companies which have a higher average annual
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profit growth have more investment value; this will lead to an increase in P/E ratio.
In general, the higher P/E ratio not only indicates that the company's future growth
potential is large, but also reflects investor recognition of the company's growth potential,
while the lower P/E ratio will indicate the future growth potential of the company will be
smaller to some extent.
P/B ratio is one of the principal indicators used to evaluate the growth and
development potential of listing corporations. When the stock market price of a listed
company is higher than its book value, it indicates the company’s own high quality assets
and good prospects of development; on the contrary, when the company's asset quality is
relatively poor, the smaller the potential for development.
ROE is a comprehensive reflection of the company's index of economic benefit and
is one of the core indicators of corporate profitability. The higher ROE demonstrates that
the company enjoys a higher profitability and stronger vitality, and investors will have the
expectation of a higher yield. Due to the company's surplus to the market valuation of
stock price will be relatively high, so it will lead to the high P/E ratio of enterprises.
Furthermore, debt to equity is often used to reflect the company's long-term solvency. If a
company's liability is high, equity capital of the company will be reduced. Accordingly,
investors’ earnings per share will increase, thus making P/E ratio decrease.
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2.3.2 Conceptual Framework

The conceptual framework was conducted based upon macroeconomic perspectives,
industry perspectives and company perspectives on study of “determinants of P/E ratio in
Chinese media industry”. We will eliminate some of the variables which have a
replaceable relationship, such as dividend yield representing the dividend payout ratio
and dividend growth rate; debt to equity replacing debt to asset and risk; earnings growth
and ROE are a mutual transformation relationship; market value and market capitalization
are similar; GDP, inflation and benchmark interest rates can be explained by interest rate.
In this paper, the seven variables which I have chosen for the analysis are as follows:
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(D/E)

(IR)

2.3.3 Hypotheses

Keeping in view the objectives and framework of the study, the following research
hypotheses are tested in this study.
H 1: It is expected that dividend yield has significant negative impact on P/E ratio.
Kulling Karl Johan and Lundberg Filip (2007) put forward that P/E ratio is
negatively related to dividend yield on the Swedish market. The negative association
between dividend yield and forward P/E is confirmed by Marco Taliento (2013) who
studies a number of 34,787 firms which include US quoted firms and several major listed
enterprises.

H 2: It is expected that P/B ratio has a positive impact on P/E ratio.
Penman (1996) investigates the theoretical essence of the P/B ratio and proposes to
find the relationship between P/B ratio and P/E ratio, and their relationship with the
current or future ROE. Through the analysis of corporate financial data from 1968 to
1986 in the United States, P/B ratio is determined by the future ROE. P/E ratio is
determined by both the current and future ROE. This can be illustrated as

P/E  P/B  B/P , where P is the stock price, B is the book value per share of common
equity and E is the EPS. Since E/B=ROE and P/B ratio is typically used as a proxy for
corporate growth.
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H 3: It is expected that market capitalization has a negative relationship on P/E ratio.
According to Kasilingam, R., & Ramasundaram, G. (2011), the market capitalization
has a significant impact on P/E ratio. Specifically, the small-cap and large-cap companies
have lower P/E ratios than the mid-cap companies. This implies that even though the
market capitalization is low. The future expected growth determines P/E ratio.

H 4: It is expected that ROE has a positive relationship on P/E ratio.
Zhang Yadong and Pu Jun (2007) study samples which are composed of Shanghai
and Shenzhen A-share listed companies, using financial data from 1996 to 2002. Through
comprehensive and systematic study on the relationship between ROE level and P/E ratio,
the conclusion points out that P/E ratio is a monotonously decreasing function of ROE,
and the level of ROE determines P/E ratio.

H 5: It is expected that sentiment has a positive relationship on P/E ratio.
P. Corredor, E. Ferrer, and R. Santamaria (2015) study the effect of investor
sentiment on stock returns in three Central European markets: the Czech Republic,
Hungary, and Poland. They find that sentiment is a key variable in the prices of stocks
traded on these markets, and have a strong impact stock return. Other research, conducted
mainly on the U.S. stock market, has shown that sentiment appears to have the power to
predict future returns (Baker and Wurgler 2006, 2007; Brown and Cliff 2005; Lemmon
and Portniaguina, 2006; Qiu and Welch 2004). Boonlert Jitmaneeroj (2015) produces new
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empirical evidence that P/E ratio is not only driven by fundamental factors but also by
investor sentiment to a greater extent and proves that there is a positive correlation.

H 6: It is expected that debt to equity has significant positive impact on P/E ratio.
Kumar, S., & Warne, D. P. (2009) found that debt to equity ratio is an important
determinant of P/E ratio in various industries. The coefficient of the debt-equity ratio is a
positive value in most of the years and statistically significant for five out of seven years,
which supports his hypothesis. He has proposed that the debt-equity ratio is the most
important parametric determinant of P/E ratio in the Indian capital market.

H 7: It is expected that interest rates have a negative impact on P/E ratio.
Ben Amoako-Adu and Brian Smith (2002) point out that interest rate is inversely
related to P/E ratios on the Toronto stock exchange market from January 1965 to July
1997. Palmer (1991) and Hoover (1991) also prove this view and find that interest rates
can be seen as an intermediate variable when linking the money supply to the stock
market and also there is bidirectional causality between the money supply and stock
prices. Guo Min (2009) considers the interest rate impact on the stock market from two
ways. The first way is how the change in market interest rates can affect the market cost
of capital stock which directly affects the internal funds flow. Theoretically, when the
interest rates decrease, funds from banks and other financial institutions flow to the
market. After an increase in the stock price, the capital flows and the total stock price will
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rise to maintain a high level. When other conditions are unchanged, P/E ratio of the stock
market is high. On the contrary, when interest rates increase, cost of capital increases,
funds flow out from the stock market, the price of the stock will fall, and P/E ratio of the
stock market will decrease. The second way is a variation of interest rate by influencing
the enterprise operational cost to determine the income of the listing corporation to a
certain extent. When interest rate increases, corporate interest expense increases,
corporate earnings decline, P/E ratio will also decline. So interest rate has a significant
negative relationship between P/E ratio and the stock market.
The above seven hypotheses are based on literature review and paper framework. H1,
H3, H6 and H7 assume that there are negative correlations with P/E ratio. H2, H4 and H5
have a positive relationship with P/E ratio. That means the relationships between
variables are not fixed. Different time periods, different markets, different industries
and different groups will lead to different results.
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Chapter 3

Methodology
In this part of the study, the procedures throughout the research will be illustrated
and consist of methodologies and sources that provided information. In addition, the
chapter will explain the detailed presentation of the variables used. This chapter reported
several steps of research methodology as follows: research design, population and
sampling design, research instrument, data collection and data analysis.
3.1 Research Design
3.2 Population and sampling design
3.3 Research Instrument
3.4 Data Collection
3.5 Data Analysis
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3.1 Research Design
The aim of this paper is to identify the explanatory factors and forces of P/E ratio, on
the media industry of China’s market. Both the macro and the industry specific forces
should be considered, in order to expand the current study and better understand the
changes elements of industry P/E ratio. In terms of correlation and sensitivities, it is
interesting to investigate and explain the correlativity between the ratio and variables.
Based upon problem statement, multiple time-series regression will be utilized to verify
the hypothesis. There are also earlier research databases on the S&P 500 (Li-Wen Chen,
Hsin-Yi Yu, Hsu-Huei Huang 2015) Swedish market (Lundberg Filip 2007) and emerging
markets (Ramcharran 2002). The quantitative approach makes it possible to study more
observations, thus making it more consistent when drawing conclusions, and making
generalizations (Bryman 1995).
The empirical study of this article mainly divides into three parts:
The first part will implement statistical descriptions for the media industry, media
agencies, media publishing and media broadcast & entertainment. The purpose is to
analyze the distribution structure and change characteristics of P/E ratio on timeline, and
to see the differences of P/E ratio from the perspective of the industry.
The second part will investigate the correlation between P/E and each factor, and
apply simple correlation analysis and partial correlation analysis to observe the size and
significance of influence factors on P/E.
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The third part will build a regression model which will includes P/E ratio and impact
factors from the industry overall and sub-sectors in perspective. Then, the researcher will
test the model by 2000-2015 sample data, in order to get a more reasonable and effective
regression model.

3.2 Population and Sampling Design
The population of this study is based on the media industry in China’s stock market.
The sample for this study is based on the media industry which is based on quarterly
data from 1 January 2000 to 31 September 2015. This industry has experienced
significant fluctuation in 2015; more and more media companies are listed in the Chinese
stock market. The price earnings ratios of the media industry are extremely volatile
especially from the first quarter of 2015 to third quarter of 2015; the index starts at the
2000 point and goes to 6701 at its highest point. It is quite incredible that the growth rate
arrived at 235.05 percent during only these three quarters. We will divide the media
industry into three sub-sectors which are media agencies, publishing and broadcast &
entertainment to segment the industry.

3.3 Research Instrument
This paper gets six main factors affecting P/E ratio by analyzing the classic stock
valuation model and the results of previous studies. They are dividend yield，P/B ratio，
market capitalization，return on equity，sentiment, debt to equity and interest ratio.
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Based on the Shanghai and Shenzhen A share index, influence factors of P/E ratio have
been empirically researched making use of descriptive statistics, correlation analysis and
regression analysis methods.
Before constructing models, the paper uses scatter plot to analyze different curve
relations between the variables and P/E. Through the intuitive understanding of graphics,
the relationship between P/E ratio and various variables is largely follows a linear
relationship. Therefore, the paper will use the linear regression model to perform
regression.
In addition, from the fitting coefficients and test results, the regression model
established by industry is better than the overall regression model; this indicate that it is
important for investors to forecast P/E ratio from the perspective of industry.

3.4 Data Collection
Through searching a wide variety of literature and earlier researches of P/E ratio to
find out their pattern for data collecting, we can find that their studies are similar to ours.
This paper evaluated the performance of P/E in China based on the above multiple
regression model. Thus the data requirement catered to the variable involved in that
equation. P/E of the whole media industry and its three sub-sectors are retrieved from the
DataStream database while various variables (dividend yield, P/B ratio, market
capitalization, return on equity, sentiment, debt to equity and interest ratio) from the
University of the Thai Chamber of Commerce’s research center.
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The researcher has selected to collect data over a fifteen year’s period, starting from
the fourth quarter of 2000. Since 2000, China's stock markets tend to be standardized and
institutionalized, so the data wouldn’t be comparable if it included earlier observations.
The researcher used quarterly observations and collect sufficient data from fifteen years
in order to get the amount of information which is needed to observe the characteristics of
P/E.
The data material which is addressed above has been collected from DataStream and
sorted in Microsoft Excel. In order to research P/E ratio, the researcher computed by
regression analysis and with the help of the econometric program Eviews. The data have
been handled with our careful screening to avoid any possible mistakes while relying on a
combination of these three programs. Thorough checking of all values was conducted for
any abnormal data and to eliminate these in order to generate a high level of validity. In
the paper, there will be several variables which will be tested in the regression. The
variables have different characteristics. Some belong to macroeconomics which is outside
the company and some will be financial indexed and controlled by the corporate
structure.
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3.5 Data Analysis
Table 1: The steps of the data analysis and relative explanation
Type

Description

Instruction

Example

Statistical Concepts

intuitive show the scope and

mean, media, maximum,

the trend of each variable

standard deviation, Skewness

estimate overall value

standard error and null hypothesis

data compression

determine population
Infer

parameters and test
hypotheses
determine whether there is a

statistical significance

difference among the groups

estimation

Difference

Relation

t-test and variance analysis

determine whether the two

correlation coefficient and

variables are related

contingency table

determine the relevance

Prediction based on

calculate the value of Y in the

statistical model

case of X

Prediction

regression analysis

In general, the basic formula calculates the average market price-earnings ratio
mainly in the following three ways: (1) To calculate each individual stock’s
price-earnings ratio, and then implement weighted average relies on the number of share
capital. (2) Not counting the individual stock’s price-earnings ratio, using the total market
capitalization divided by total revenue. (3) According to the listing corporation's stock
negotiable number (shares) as the weights, to calculate individual share price and revenue.
In comparison, the second method can more reflect the essential characteristics of the
market’s average price-earnings ratio. First, determine the choice of research objects and
research samples, and data selection. Second, calculate the total market capitalization and
total profit of samples (shares). Finally, get the average P/E ratio through the total market
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capitalization divided by the total profit. In accordance with international practice,
China’s stock market also adopts the second method to calculate average P/E ratio. Data
of average P/E ratio are obtained from the Shanghai and Shenzhen Stock Exchange
published data. Besides, the industry average P/E ratio is calculated according to this
method. The market average P/E ratio calculation formula is as follows:

average p/e ratio 

 price.of.per.share  equity
 revenue.of.per.share  equity

3.5.1 Descriptive statistical analysis

（1）Descriptive statistics are a set of brief descriptive coefficients which summarize
a given data set, in order to describe the various features of the measured samples and
their overall characteristics. It can be a more intuitive understanding of the distribution of
data features.
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Feature and measure of data

central tendency

dispersion degree

mean

shape of the distribution

range
skewness

median

variance
kurtosis

mode

standard deviation

Figure 3: Measurement

Descriptive statistics such as mean, standard deviation, maximum and minimum
values can point out the nature of P/E ratio and permit further statistical interpretation of
the nature of distribution of data.
（2）Correlation and linear regression
Correlation is a measure of the extent in which the two variables move together.
Correlation coefficients range from 0 to 1 and the signs of these coefficients tell whether
the two variables move in the same direction or not. By convention, if the correlation
coefficient r ≤ 0.3, the relationship is interpreted to be weak and when r ≥ 0.7 the
variables strongly move together.
A quantity closely related to the covariance matrix is the correlation matrix, the
matrix of Pearson product-moment correlation coefficients between each of the random
variables in the random vector X, which can be written
1

corr(X)  (diag(  ) 2  (diag ( ))
-
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1
2

Where diag( ) is the matrix of the diagonal elements of



(i.e., a diagonal

matrix of the variances X of for i  1,, n ). Each element on the principal diagonal of
i

a correlation matrix is the correlation of a random variable with itself, which always
equals 1. Each off-diagonal element is located between 1 and –1 inclusive.
（3）Scatter plot
An ordinary scatterplot represents two variables on orthogonal axes. A principal
component analysis of two variables gives a biplot with two axes representing the two
variables. If the correlation between the two variables is non-zero, then these two variable
axes will be oblique. In the latter plot the angle (α) sustending the two biplot axes
satisfies cos (α)=Rxy, where Rxy is the sample correlation coefficient between the two
variables.

3.5.2 Stationarity Test

The main condition underlying the application of the VAR model to financial time
series variables is that time series variables must be stationary. By definition a time series
variable is said to be weakly stationary if its expected value and the population variance
are independent over time and if population covariance between its values at time t and t
+ s depends on s but not on time.
In an extreme case of nonstationary, it can be detected by visual inspection when the
time series is plotted with time (t) on the horizontal axis. In this case, an upward or
downward trend taken by the time series is an evidence of nonstationary.
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In this paper, a more formal test for Stationarity will be performed using the method
of Augmented Dickey - Fuller (ADF) tests.
The hypothesis for this test is usually stated as:

H 0 : The variable is not stationary (It has a unit root)

H1 : The variable is stationary (It does not have a unit root)
The decision to reject or accept the null hypothesis will be reached by comparing the
absolute values of the test statistics (t statistics) with the absolute values of the ADF
(critical values). As in any other tests of hypothesis, for the null hypothesis to be accepted,
then the test statistics must be less than the critical value (ADF) at the chosen level of
significance. Alternatively, the p value must be less than the significance level if the null
hypothesis is to be accepted.

In case there is no stationarity, time series variables shall be made stationary by
taking first or second differences that will make all variables stationary. Nonstationary
results to spurious regression.

3.5.3 Regression analysis

The paper adopts the common ordinary least squares method (OLS) to study the
relationship between average P/E ratio and fundamental determinants. The linear
regression model which using unknown parameters here is estimated minimizing the sum
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of the squared vertical distances between the observed responses in P/E ratio dataset and
the responses predicted by the linear approximation of the data. OLS estimators are
consistent when the regresses are exogenous and multicollinearity is not perfect, and the
errors are homoscedastic and serially uncorrelated.
Regression analysis is a statistical process for estimating the relationships among
variables. The regression function means that the estimation target is a function of the
independent variables. In regression analysis, the regression function which can be
described by a probability distribution is also to characterize the variation of the
dependent variable.
Regression analysis is widely used for prediction and forecasting. Regression
analysis is also used to understand which among the independent variables are related to
the dependent variable, and to explore the forms of these relationships. In restricted
circumstances, regression analysis can be used to infer causal relationships between the
independent and dependent variables. In other words, it is an attempt to explain
movements in a dependent variable by reference to movements in one or more variables.
In the regression, the dependent variable is in most cases represented with y and the
explanatory variables with x. The y variable is assumed to be random and therefore have
a probability distribution. (Brooks, 2004).
The purpose of multiple regression is to analyze and evaluate the relationship
between several explanatory variables and a dependent variable. Moreover, larger values
for market capitalization and P/E ratio justify that a logarithmic transformation would be
more realistic. The paper will use the multiple regression models as follows:
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ln P/E  α  β1DY  β 2 P/B  β3ln MC β 4 ROE  β5Se  β6 D/E  β7 IR  μ i
Where,
Ln P/E = Natural logarithm of price to earnings ratio

 = Constant
t = 1, 2, 3... n

 t = the power of a change of any independent variables on the dependent variable
(keeping all the other variables fixed)
DY= Dividend yield
P/B = Price to book ratio
Ln MC = Natural logarithm of market capitalization
ROE= Return on equity
Se= Sentiment
D/E= Debt to equity
IR= Interest Rate

i = The residual errors

Definition of Variables Used
P/E Ratio (dependent variable): The most common measure of how expensive a
stock is. A stock's market capitalization was separated by its after-tax earnings over a
12-month period.
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Dividend yield (independent variable): The yield a company pays out to its
shareholders in the form of dividends. It is calculated by taking the amount of dividends
paid per share over the course of a year and dividing by the stock's price
Price-to-book ratio (independent variable) is a financial ratio used to compare a
company's current market price to its book value. The calculation can be performed in
two ways. The first way is market capitalization divided by the company's total book
value. The other approach is to divide the company's current share price by the book
value per share.
Market Capitalization (independent variable): A security's last reported sale price (if
on an exchange) or its current bid and ask prices (if Over-the-Counter); i.e. the price as
determined dynamically by buyers and sellers in an open market. It also referenced as
market price.
Return on equity (independent variable): A measure of how well a company used
reinvested earnings to generate additional earnings, equal to a fiscal year's after-tax
income (after preferred stock dividends but before common stock dividends) divided by
book value, expressed as a percentage.
Sentiment (independent variable): A measurement of the mood of a given investor or
the overall investing public, either bullish or bearish. The numbers of rise firms divide by
the number of firms’ falls.
Debt to equity (independent variable): This ratio is calculated by dividing the equity
by debt each year, including the cross-sectional year. It is assumed that debt-equity ratio
reflects risk, and the higher the risk, the lower is the percent of equity share in terms of its
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earnings.
Interest rates: The middle rate of Chinese Yuan each 3 month deposit of Treasury bill
from 2000 to 2015.
The researcher undertakes one main model (model A) for the cross-sectional P/E
ratio regression, paying special attention to the dividend-based variables. In particular,
Model B intends to detect the association between P/E of media agencies and variables,
whereas Model C tries to verify the association between publishing P/E and variables;
Model D attempts to examine broadcast & entertainment and variables.
The above said models take also into account other control variables related to P/E
ratio as emerging from our hypotheses (supra): Dividend yield, P/B ratio, Market
capitalization, Return on equity (ROE), Sentiment, Debt to equity (D/E) and Interest ratio
(IR). The equation is:

P/E  α  β1DY  β 2 P/B  β3MC β 4 ROE  β5Se  β6 D/E  β7 IR  μ i
Maintain a constant independent variable, and then the dependent variable is studied in
the following four parts:
Case 1: P/E ratio on the whole media industry
Case 2: P/E ratio on media agencies
Case 3: P/E ratio on media publishing
Case 4: P/E ratio on media broadcast & entertainment

59

（1）Testing the regression coefficients
The core part is estimated by the coefficients of the variables. The purpose is that to
evaluate if these coefficients are significantly different from zero. The paper will adopt
the following hypothesis and a t-test to discover whether X affects Y.

H0：βt  0

H1 : βt  0

t Bt 

βt
sβ t

（2）Heteroscedasticity
In order to guarantee the estimates of the regression parameters and have good
statistical properties, there is an important assumption of the classical linear regression
model i.e. the overall regression function in random error meets homoscedasticity, that
they have the same variance. If this assumption is invalid, that means heteroscedasticity
exists in the linear regression model. This is also unable to conduct a significance test for
the model parameter, because the parameter estimate is not a valid estimator. To deal with
the problem, you can either transform the variables to logs, divide them with a constant
(GLS) or use White’s approximate estimate. On the contrary, use the weighted least
squares method to estimate the parameter.
（3）Autocorrelation
If the expected value of the random error is related, it can indicate autocorrelation or
serially correlated between the random error terms. It is then possible to foresee the value
of the residuals through this pattern. If there is sign of autocorrelation it is possible to
determine an outline in the residuals. Specially, the situation of t-test and F-test is invalid.
Durbin-Watson statistics can be a tool to judge positive, negative or zero correlation. The
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DW test has its null and the alternative hypothesis as follows:
d=∑(Ut-Ut-1)^2/∑ut^2≈2*(1-ρ)
If d=2, it means no autocorrelation; if D close to 0, there is a positive correlation; if
D close to 4, there is a negative correlation.
（4）Multicollinearity
Because of the correlation or highly related among explanatory variable in a linear
regression model, so lead to the estimates is distortion or difficult to estimate accurately.
If correlation coefficient between any two independent variables is lower than 0.8 that
means there is no problem of multicollinearity between two explanatory variables.
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Chapter 4

Empirical results
In this fourth chapter, the whole period runs from September 2000 to December
2015 and the analysis is based on the whole media industry and three sub-sectors. Results
for this entire period are presented below. The researcher uses theories covered and as
thoroughly as possible ties the analysis back to those theories. The researcher presents the
variables one by one, and in the end ties the analysis together.
4.1 Results for the whole industry
4.2 Results for the Media Agencies
4.3 Results for the Media Publishing
4.4 Results for the Media Broadcast & Entertainment
Each part is carried out in accordance with the following methods:
Descriptive Statistics
ADF Unit Root Test
Multicollinearity Test
Heteroscedasticity Test
Autocorrelation Test
Regression result and interpretation
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4.1 Results for the whole industry
The whole study period runs from September 2000 to December 2015, the paper
consists of one main industry and its three sub-sectors. The whole media industry is
considered to be the main part. Media agencies, media publishing and Media Broadcast &
Entertainment are considered to be the other parts of the paper. Results for this entire
media industry are presented below.

4.1.1 Descriptive Statistics - the Whole media industry

Descriptive statistics analysis is carried out by summarizing and sorting out the
observations, so that people have a basic overall understanding of the observations and
discover its inherent regulations. The main contents include the central tendency of the
data analysis, the degree of dispersion analysis, data distribution and some basic graphical
representations of the observations.
Actually, mean, median and mode are probably the most commonly used measures
of central tendency. To add up all the values and divided by the number of values is the
way to calculate mean. The number is close to the most typical values of the series.
Median represents the value in the middle of a set of ordinal values. In a certain sense,
standard deviation can be transformed into a normal distribution or bell shaped
distribution and reflects the degree of change or diversity. Maximum and minimum
values represent the highest and the lowest value in the sequence of data. Kurtosis is a
measure of the "tailedness" of the probability distribution of a real-valued random
variable and skewness is a measure of the asymmetry of the probability distribution of a
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real-valued random variable about its mean. Observation is the total sample which the
researcher analyzed.
At first, the researcher investigates the descriptive statistics of all 61 observations
overall in this time period to evaluate the performance of each variables and compare to
the other three sub-sectors. The trend and fluctuation of each variable quarterly are shown
in the following table 4.1:

Table 2: Descriptive statistics result of original data

Variable

Mean

Median

Maximum

Minimum

Std Dev

Skewness

Kurtosis

P/E media

50.0869

44.0000

131.3000

13.3000

21.8245

1.4916

5.6813

61

DY

0.6697

0.6400

1.5600

0.0000

0.3730

0.2151

2.2150

61

P/B

4.0210

3.5800

9.5600

2.1000

1.6769

1.7729

5.5750

61

MC

97805.1500

35384.0000

700199.0000

12498.0000

152369.3000

2.4825

8.6107

61

ROE

7.7954

8.0500

12.5600

0.1500

2.5609

-1.0191

4.5140

61

Se

1.0713

1.0658

1.5263

0.6542

0.2224

0.2019

2.4423

61

D/E

-0.0836

-0.1037

0.2634

-0.2885

0.1485

0.6628

2.4097

61

IR

3.4744

3.5500

4.4100

2.9700

0.3481

0.6847

4.4133

61

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization ROE= return on equity
SE=sentiment D/E=debt to equity ratio IR=interest rate
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Observations

As saw in the table 2 above, the data shows a more intuitive understanding of the
data distribution through descriptive statistics during the period 2000-2016 by quarterly in
61 observations. The average of P/E media is 50.0869 and standard deviation is 21.8245,
the highest and lowest numbers of P/E are 131.3 and 13.3. For dividend yield, the mean is
0.6697 and standard deviation is 0.373. The highest is 1.56 and the lowest is 0. The
average of both P/B and D/E ratio are 4.021 and -0.0836. Their standard deviations are
1.6769 and 0.1485. The maximum and minimum are 9.56 and 0.2634, 2.1 and -0.2885.
For return on equity, the mean is 7.7954. The highest is 12.56 and the lowest is 0.15; the
standard deviation is 2.5609. The average of sentiment and interest rate are 1.0713 and
3.4744 and their standard deviations are 0.2224 and 0.3481. The highest values are
1.5263 and 4.41 respectively, and the lowest are 0.6542 and 2.97 respectively. The
average of market capitalization is 97805.15. The highest and the lowest are 700199 and
12498; the standard deviation is 152369.3.

4.1.2 ADF Unit Root Test - the Whole media industry

Because the non- stationary variables will influence the behavior and properties of a
series and results in a spurious regression, so the researcher checks whether all variables
are stationary by performing a panel-data unit root test before estimating the models.
ADF test allows for testing unit roots in the unbalanced panel and enables us to include
both drift and the number of lags in the unit root tests.
Since the main aim is to explore the role of driving factors on lnP/E ratio, the
researcher plots lnP/E ratio and DY, P/B, lnMC, ROE, Se, D/E and IR in Figure 4.
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From these graphs, the overall patterns display that lnP/E ratio appears to be highly
correlated with IR, followed by DY, D/E and SE. ROE has two noticeable downward
slopping trends during two periods 2003 to 2004 and 2008 to 2009, and their fluctuation
ranges are large. Compared with other variables, lnMC rose from 10 points accompany
with volatility going up and always stable in the highest position. Although trends of
lnP/E and P/B are substantially the same, P/B twice suffered violent fluctuations during
2006 to 2008 and 2014 to 2015. In other words, it is non-stationary, which means the time
series behavior will change over time. The non-stationary variables will impact the
behavior and properties of the series and may result in a spurious regression. When faced
with non-stationary series, it is recommended to transform the series into the stationary
condition by implementing first difference or further differencing. The result of the ADF
test is in Table 3.
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Table 3: The result of Stationary Test by ADF test
Variable

ADF test

t-Statistic
1%

5%

10%

Prob.

Result

lnP/E

-3.33

-3.54

-2.91

-2.59

0.0176**

Stationary

DY

-3.07

-3.54

-2.91

-2.59

0.0342**

Stationary

P/B

-1.91

-3.54

-2.91

-2.59

0.3276

No-stationary

Δ(P/B)

-6.89

-3.55

-2.91

-2.59

0.0000***

Stationary

lnMC

0.20

-3.54

-2.91

-2.59

0.9703

No-stationary

Δ(lnMC)

-6.84

-3.55

-2.91

-2.59

0.0000***

Stationary

ROE

-2.60

-3.55

-2.91

-2.59

0.0988*

Stationary

Se

-5.08

-3.54

-2.91

-2.59

0.0001***

Stationary

D/E

-3.61

-4.13

-3.49

-3.17

0.0379**

Stationary

IR

-2.77

-3.54

-2.91

-2.59

0.0684*

Stationary

Note: ***, ** and * represent 1%, 5% and 10% level of significance respectively
DY =dividend yield P/B=price to book ratio MC=market capitalization ROE= return on equity
SE=sentiment D/E=debt to equity ratio IR=interest rate

As saw in table 3 above, the results show the probability value of each variable and
some variables were stationary at different levels of significance. Example: Se at 1% level,
while lnP/E, DY and D/E at 5% level. The probability of ROE and IR are less than 0.1,
which means both variables are stationary at 10% level of significance. Beyond that, the
remaining variables are not stationary and should go to the process of the first or further
differencing. The probability of D (P/B) and D (lnMC) are less than 0.01 after first
differencing. By using the Augmented Dickey-Fuller test, testing for unit root at level,
only two variables are non-stationary, but all of variables are stationary by testing for unit
root in 1st difference. Thus those data can be utilized to test test and enter the next stage
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which is correlation analysis.
Based on the stationarity test on time alignment, the adjusted model is

ln P/E media industry  α  β1DY  β 2 P/B  β3 ln MC β 4 ROE  β5Se  β6 D/E  β7 IR  μ i

4.1.3 Multicollinearity test - the Whole media industry

In order to get the parameter estimation accurately and avoid the problem associated
with the least square method, the actual data cannot be contrary to some assumptions of
the classical linear regression model. Correlation test plays an important role in checking
whether there is multicollinearity between independent variables. The test method is
multivariate analysis; the problem of multicollinearity may increase the variance of the
coefficient estimates as well as make the estimates sensitive to minor changes in the
model. As a consequence, multicollinearity may distort the relationship between
independent variables. In general, if correlation coefficient between any two independent
variables is lower than 0.8, it means there is no problem of multicollinearity between two
explanatory variables.
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Table 4: The correlation of the independent variables
DY

Δ(P/B)

Δ(lnMC)

D/E

ROE

Se

DY

1.0000

Δ(P/B)

0.0586

1.0000

Δ(lnMC)

0.0605

0.5758

1.0000

D/E

0.4586

-0.0092

-0.1876

1.0000

ROE

-0.3953

0.0290

0.1691

0.0549

1.0000

Se

-0.2652

0.5030

0.3211

0.0828

0.0613

1.0000

IR

-0.2531

-0.2320

-0.1712

-0.0862

0.1815

-0.0551

IR

1.0000

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization ROE= return on equity
SE=sentiment D/E=debt to equity ratio IR=interest rate

According to the results of correlation analysis in table 4 above, the highest value of
correlation coefficient is 0.5758 which is not above 0.8. Therefore, there is no evidence of
a serious multicollinearity problem among all those independent variables and they can
be used to run regression.

4.1.4 Heteroscedasticity Test- the Whole media industry

In order to obtain unbiased and valid parameter estimation by using the ordinary
least square method, basic assumptions of multiple linear regressions must be satisfied. If
there is a violation of fundamental assumptions, then the model parameters estimate from
OLS method may not have some excellent features, which require the development of
new methods to estimate the model. The heteroscedasticity is an important basic
assumption. Therefore, to test and eliminate the error unstable variance is necessary for
the model to determine the significance of the multiple linear regression equation in this
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paper. Briefly, the so-called heteroscedasticity is that the degree of dispersion of the
observed value of the variable is different in the case of sample point’s change. White
(1980) proposed least squares regression residuals heteroscedasticity test, including the
cross term and no cross term. Although ordinary least-squares estimator is consistent in
the presence of the same variance, usually calculation of standard deviation is no longer
valid. If there is heteroscedasticity, a more efficient estimate can be obtained by using the
weighted least square method. Here White test method (cross term) is utilized to test
whether there is presence of heteroscedasticity.
Table 5: White test result of whole industry
Heteroscedasticity Test: White
F-statistic

0.8998

Prob.F(35,24)

0.6193

Obs*R-squared

34.0508

Prob.Chi-Square(35)

0.5138

Scaled explained SS

29.1218

Prob.Chi-Square(35)

0.7471

From above table 5, according to results the value of Obs*R-squared of lnP/E media
base on White test is 34.0508 and the probability of lnP/E media is 0.6193 which is
greater than limit level α=0.1, that means at the 10% level of significance, the null
hypothesis that the error terms have constant variance can be accepted. In other words,
the model shows that there is no heteroscedasticity. Therefore, these are all independent
variables no need to remove heteroscedasticity problem and can be used to run
regression.
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4.1.5 Autocorrelation Test- the Whole media industry

The ordinary least squares method requires that measurement models of random
error terms are independent of each other or the sequence is not related. If the random
error of the model is contrary to the basic assumption that the sequence is not related,
there is a problem of autocorrelation. The autocorrelation test is used to determine
whether a random number generator is causing independent random numbers in a series.
Durbin and Watson (1950, 1951) come up with this statistic of the residuals from least
squares regressions, and set up bounds tests for the null hypothesis that the errors are
serially uncorrelated against the alternative that they follow a first order autoregressive
process. The durbin-Watson statistic which determines the correlation of two adjacent
errors is used to detect whether there is a residual error and whether auto-correlation
problems are existing.
According to the sample size n and the explanatory variable number k, Durbin and
Watson established the lower critical value and the upper critical value of the D-W test
statistic under the given significance level, and determined the specific scope of the
judgment. In general, the range of Durbin-Watson is always from 0 to 4 and
auto-correlation problem impact model if the value of D-W is not in a reasonable range
on the basis of critical values for the Durbin-Watson statistic value table. By checking
D-W statistic table with 61 observations and 7 independent variables, the D-W value of
this model has been defined in the range of dL and dU are 1.335 and 1.850 at 5%
significance. There is no auto-correlation problem if the result of value is in the range
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between dL=1.335 to 2.15 (4-dU) in the model of this study. Otherwise, the next step is to
weaken autocorrelation influence in the model through the Newey-West method.

Table 6: Least Squares result of P/E media industry

Variable

Coefficient

Std. Error

t-Statistic

Prob.

C

4.144416

0.614189

6.747781

0.0000

DY

-0.337233

0.152426

-2.212438

0.0314

Δ(P/B)

0.091936

0.063130

1.456309

0.1513

Δ(lnMC)

-0.058141

0.213682

-0.272092

0.7866

ROE

0.044637

0.022550

1.979464

0.0531

SE

0.099229

0.253096

0.392060

0.6966

D/E

1.489507

0.423724

3.515280

0.0009

IR

-0.123107

0.139106

-0.884981

0.3802

R-squared

0.284003

Mean dependent var

3.814271

Adjusted R-squared

0.187619

S.D. dependent var

0.385364

S.E. of regression

0.347337

Akaike info criterion

0.846521

Sum squared resid

6.273423

Schwarz criterion

1.125767

Hannan-Quinn criter.

0.955750

Durbin-Watson stat

0.583379

Log likelihood

-17.39564

F-statistic

2.946573

Prob(F-statistic)

0.011215

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization ROE= return on equity
SE=sentiment D/E=debt to equity ratio IR=interest rate

73

As the result above, the value of D-W statistic is 0.583379 which is much lower than
1.335. Therefore, Newey-West method should be adopted to weaken autocorrelation
influence in Multiple Linear Regression.

4.1.6 Regression result and interpretation- the Whole media industry

In the paper, the OLS method is used to determine the impact of macroeconomic
factors and firm fundamentals on China’s media industry. After unit root test,
multicollinearity test, heteroscedasticity test and D-W test, the regression test has the
significance of research on the model.
After removing autocorrelation and heteroscedasticity in the model, the regression
results are presented in the table 7 below:
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Table 7: Regression result of P/E media industry (Newey-West fixed)
Variable

Coefficient

Std. Error

t-Statistic

Prob.

C

4.144416

0.690587

6.001294

0.0000

DY

-0.337233

0.181374

-1.859327

0.0686*

Δ(P/B)

0.091936

0.053485

1.718915

0.0916*

Δ(lnMC)

-0.058141

0.214986

-0.270441

0.7879

ROE

0.044637

0.020812

2.144788

0.0367**

SE

0.099229

0.337630

0.293898

0.7700

D/E

1.489507

0.644337

2.311688

0.0248**

IR

-0.123107

0.122695

-1.003359

0.3203

R-squared

0.284003

Mean dependent var

3.814271

Adjusted R-squared

0.187619

S.D. dependent var

0.385364

S.E. of regression

0.347337

Akaike info criterion

0.846521

Sum squared resid

6.273423

Schwarz criterion

1.125767

Log likelihood

-17.39564

Hannan-Quinn criter.

0.955750

F-statistic

2.946573

Durbin-Watson stat

0.583379

Prob(F-statistic)

0.011215

Wald F-statistic

2.076522

Prob(WaldF-statistic)

0.062667

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization ROE= return on equity
SE=sentiment D/E=debt to equity ratio IR=interest rate

From the table above, the regression equation of media industry can be written down
as shown below:
For the whole media industry:
ln(P/E) t  4.41 - 0.34  (DY) t  0.09  Δ(P/B)t  0.06  Δln(MC)t  0.04  (ROE) t
 0.10(SE) t  1.49  (D/E) t  0.12  (IR) t  μ t
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Results can be seen from the table 7, F=2.946573 Prob=0.011215 (Prob is the
significant P value), it can be known that the regression model passes through F test and
all independent variables in the model can be used to determine their impact on y (lnP/E
media industry) at significant statistic 5%. In other words, overall 7 independent variables
which to produce the probability of error of a significant influence is 0.011215 on the
dependent variable. With a sample coefficient of determination for the regression
equation R 2 =0.284003, and adjusted sample coefficient of determination R 2 =0.187619
which means goodness of fit is not high, the estimate equation can explain the change of
y (lnP/E media industry) by 18.7%, and the regression coefficient has a reasonable
economic explanation. Based on the coefficient of the regression equation, D(P/B), ROE,
SE and D/E have a positive effect on lnP/E media industry; DY, D(lnMC) and IR have a
negative effect on lnP/E media industry. Meanwhile, variables DY and D(P/B) effect on
lnP/E at 10% level, ROE and D/E impact on lnP/E very significantly at 5% level. The
remaining variables D(lnMC), SE and IR do not have significant effect on dependent
variable from the above result.

76

4.2 Results for the Media Agencies
4.2.1 Descriptive Statistics - Media Agencies

Table 8: Descriptive statistics result of original data

Variable

Mean

Median

Maximum

Minimum

Std Dev

Skewness

Kurtosis

Observations

P/E media

363.1803

63.9000

7654.3000

0.0000

1337.8650

5.1024

27.5240

61

DY

0.3993

0.1700

1.7800

0.0000

0.4930

1.3964

3.8698

61

P/B

5.1783

5.3100

6.9900

3.4400

1.0803

-0.0104

1.9306

23

MC

15727.0300

7274.0000

92573.0000

1550.0000

21902.0600

2.0858

6.3292

61

ROE

12.6865

12.3900

17.5900

6.9100

3.4212

-0.0909

1.7730

20

Se

1.1747

1.1667

1.7500

0.4828

0.2841

-0.1114

2.6731

59

D/E

-0.1557

-0.1003

0.1617

-0.4388

0.1862

-0.2601

1.8526

23

IR

3.4744

3.5500

4.4100

2.9700

0.3481

0.6847

4.4133

61

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization ROE= return on equity
SE=sentiment D/E=debt to equity ratio IR=interest rate

The table above reports descriptive statistics of all the variables during the study
period based on data of individual samples in media agencies (sub-industry). P/E ratio,
demonstrates that on average of 363.1803 and median only 63.9 shows that there are
great fluctuations during the study time period in media agencies (sub-sector). It is not
enough to know the central tendency of the data, and readers need to understand the trend
of dispersion as well. Standard deviation is 1337.8650, which shows that the data points
are spread out over a wider range of values. Skewness of P/E media agencies is 5.1024,
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which is positive skewness. This means that the tail of the right side is longer, the
distribution of the main focus on the left. For dividend yield，sentiment and debt to equity
ratio, the mean and standard deviation of them are nearly 0 which means that the data is a
smooth straight during the research time period. The mean of price to book ratio, return
on equity and interest rate are 5.1783, 12.6865 and 3.4744. The standard deviations of
them are 1.0803, 3.4212 and 0.3481. In addition to market capitalization, all of the
variables are in the form of proportions. So each of the indicators of market capitalization
are very large, including the fact that the mean is 15727.03 and standard deviation is
21902.06. From the view of skewness, except for the fact that dividend yield and market
capitalization have positive skewness, the skewness of each independent variable is close
to 0 that means the distributions are almost symmetric.

4.2.2 ADF Unit Root Test - Media Agencies

According to the collected data, the frequency and trend of lnP/E agencies, DY, P/B,
lnMC, ROE, SE, D/E and IR as follows:
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Figure 6: Plots of Data

As Figure 5 shows, due to the lack of certain data, resulting in an incomplete line
chart which will result in inaccurate model and explanation of the economic significance
of the model is not strong. In particular, the data of P/B, ROE and D/E are accessible
from the beginning of 2010. LnPE rose sharply to the peak at the beginning of 2015 and
then declined rapidly over the next few years. IR, SE and DY have minor fluctuations and
stable remain at one point. LnMC is divided into 2 parts, by 2005 as a turning point, the
first half part is slowly declining, the rapid rise in the second half part. The result of the
ADF test is as follows:
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Table 9: The result of Stationary Test by ADF test
Variable

ADF test

t-Statistic
1%

5%

10%

Prob.

Result

lnP/E

-2.98

-3.55

-2.91

-2.59

0.0426**

Stationary

DY

-2.16

-3.54

-2.91

-2.59

0.2231

No-stationary

Δ(DY)

-7.65

-3.55

-2.91

-2.59

0.0000***

Stationary

P/B

-2.98

-3.77

-3.00

-2.64

0.0526*

Stationary

lnMC

-0.73

-3.54

-2.91

-2.59

0.8299

No-stationary

Δ(lnMC)

-7.02

-3.55

-2.91

-2.59

0.0000***

Stationary

ROE

-2.22

-3.83

-3.03

-2.66

0.2059

No-stationary

Δ(ROE)

-4.23

-3.86

-3.04

-2.66

0.0047***

Stationary

Se

-6.39

-3.55

-2.91

-2.59

0.0000***

Stationary

D/E

-2.05

-2.67

-1.96

-1.61

0.0409**

Stationary

IR

-2.77

-3.54

-2.91

-2.59

0.0684**

Stationary

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization ROE= return on euqity
SE=sentiment D/E=debt to equity ratio IR=interest rate

As the result shows, lnP/E and Se at 1% level, while D/E and IR at 5% level. P/B
variable is stationary at 10% level of significance. The remaining variables DY, ln MC
and ROE are non-stationary and need to carry out first difference. The probability of
D(DY), D(lnMC) and D(ROE) are less than 0.01 after first differencing. Therefore, all of
the variables are stationary and therefore multicollinearity test and multiple linear
regression analysis can be done.
Through stationarity test, the adjusted model is:

ln P/E media industry  α  β1DY  β 2 P/B  β3 ln MC β 4 ROE  β5Se  β6 D/E  β7 IR  μ i
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4.2.3 Multicollinearity test - Media Agencies

Based on the descriptive statistics shown above, the observations of ROE variable
are only 20 which lead to regresses near singular matrix error and perfectly collinear
problem. Therefore, in order to implement multicollinearity test analysis and multiple
linear regression analysis, the test will remove ROE variable in media agencies.
Table 10: The correlation of the independent variables
Δ(DY)

P/B

Δ(lnMC)

D/E

Se

Δ(DY)

1.0000

P/B

-0.0042

1.0000

Δ(lnMC)

-0.4820

0.4770

1.0000

D/E

-0.0048

0.6393

0.1964

1.0000

Se

-0.2968

-0.1204

0.3762

-0.1706

1.0000

IR

0.0119

0.3267

-0.0672

0.6403

-0.1783

IR

1.0000

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization SE=sentiment
D/E=debt to equity ratio IR=interest rate

The correlation matrix shows that all test variables are lower than 0.8 and the
maximum value of 0.6403 occurs between interest rate and debt to equity ratio. So there
is no multicollinearity problem and the model can be used to run regression.

4.2.4 Heteroscedasticity Test- Media Agencies

Due to insufficient number of observations, the Breusch-Pagan-Goldfrey test will be
used to replace the White Test in this part.
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Table 11: Breusch-Pagan-Goldfrey test result of Media Agencies
Heteroskedasticity Test: Breusch-Pagan-Goldfrey
F-statistic

5.1684

Prob.F(6,14)

0.0054

Obs*R-squared

14.4681

Prob.Chi-Square(35)

0.0248

Scaled explained SS

7.5588

Prob.Chi-Square(35)

0.2722

As the table above shows, Obs*R-squared is 14.46813, and there are six parameter
in this experiment, which means the degrees of freedom for the chi-square test is six.
Taking 5% as a significant level, chi-square test is 12.592, which is obtained from the
chi-square test critical value table and lower than Obs*R-squared=14.46813, take 5% at a
significant level. Thus, the original hypothesis is rejected; there exists Heteroscedasticity
problem in the data. Therefore, all those independent variables should remove the
heteroscedasticity problem by Newey-West fixed method in a multiple regression model.
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4.2.5 Autocorrelation Test- Media Agencies

Table 12: Least Squares result of P/E Media Agencies
Variable

Coefficient

Std. Error

t-Statistic

Prob.

C

16.09993

4.027402

3.997596

0.0013

Δ(DY)

0.125489

1.335221

0.093983

0.9265

P/B

0.085194

0.196059

0.434534

0.6705

Δ(lnMC)

-0.618834

0.719341

-0.860280

0.4041

SE

2.270423

0.761196

2.982706

0.0099

D/E

1.160567

1.159296

1.001097

0.3338

IR

-4.341631

0.975473

-4.450794

0.0005

R-squared

0.734195

Mean dependent var

3.925061

Adjusted R-squared

0.620279

S.D. dependent var

0.941130

S.E. of regression

0.579938

Akaike info criterion

2.009412

Sum squared resid

4.708600

Schwarz criterion

2.357586

Hannan-Quinn criter.

2.084975

Durbin-Watson stat

1.931847

Log likelihood

-14.09882

F-statistic

6.445038

Prob(F-statistic)

0.001990

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization
SE=sentiment D/E=debt to equity ratio IR=interest rate

DL and dU are 1.372 and 1.808 of critical values for the Durbin-Watson (test: 5%
Significance Level). Table 4.8 shows that the value of D-W statistic is 1.931847 within
1.372 and 2.192 (4-dU). This shows that there is no autocorrelation problem in the model.
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4.2.6 Regression result and interpretation- Media Agencies

To remove heteroscedasticity in the model by Newey-West fixed model, the final
regression results are as follows:

Table 13: Regression result of P/E Media Agencies (Newey-West fixed)

Variable

Coefficient

Std. Error

t-Statistic

Prob.

C

16.09993

5.633417

2.857932

0.0127

Δ(DY)

-0.125489

0.934551

0.134277

0.8951

P/B

0.085194

0.149632

0.569357

0.5781

Δ(lnMC)

-0.618834

0.762285

-0.811815

0.4305

SE

2.270423

1.107256

2.050496

0.0595*

D/E

1.160567

1.075306

1.079290

0.2987

IR

-4.341631

1.334112

-3.254322

0.0058***

R-squared

0.734195

Mean dependent var

3.925061

Adjusted R-squared

0.620279

S.D. dependent var

0.941130

S.E. of regression

0.579938

Akaike info criterion

2.009412

Sum squared resid

4.708600

Schwarz criterion

2.357586

Log likelihood

-14.09882

Hannan-Quinn criter.

2.084975

F-statistic

6.445038

Durbin-Watson stat

1.931847

Prob(F-statistic)

0.001990

Wald F-statistic

26.73857

Prob(WaldF-statistic)

0.000001

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization
SE=sentiment D/E=debt to equity ratio IR=interest rat
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As the table above shows, the regression equation of media industry can be written
down like this:
For the Media Agencies sub-industry:
ln(P/E) t  16.10 - 0.13  Δ(DY) t  0.09  (P/B) t  0.62  Δln(MC)t
 2.27(SE) t  1.16  (D/E) t  4.34  (IR)t  μ t

Based on the equation of ln(P/E), it can be seen that the probability in the final
model is equal to 0.001990 and F-statistic is 6.445038, which means these six
independent variables can be used to determine their influence on the dependent variable
ln(P/E) at significant statistic 1%. Further, the adjusted R-squared is equal to 0.620279,
which means the model can explain the change of dependent variable (lnP/E) by
62.0279%; it can be recognized that the regression equation is highly significant.
Particularly, only SE and IR have effects on lnP/E at 10% and 1% level; the other four
variables are not significant effect on the dependent variable as the table 4.9 shows. D
(DY), P/B, SE and D/E have a positive effect on lnP/E media agencies, while D(lnMC)
and IR have a negative effect on lnP/E media agencies.
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4.3 Results for the Media Publishing
4.3.1 Descriptive Statistics - Media Publishing

Table 14: Descriptive statistics result of original data

Variable

Mean

Media

Maximum

Minimum

Std Dev

Skewness

Kurtosis

Observations

P/E media

53.9918

37.1000

317.7000

12.5000

46.4422

3.3959

18.3580

61

DY

0.5521

0.4800

1.9700

0.0000

0.4907

1.0244

3.9463

61

P/B

3.5984

2.9900

10.1400

1.7600

1.7456

2.1356

7.7492

61

MC

42929.5100

12010.0000

416148.0000

1566.0000

78727.9900

2.9278

12.0588

61

ROE

7.0161

7.4300

14.3000

-3.4400

3.4447

-0.7070

4.0134

61

Se

1.0304

1.0411

1.5417

0.4146

0.2529

0.0804

2.5777

61

D/E

-0.0486

0.0172

0.5798

-0.3149

0.3008

0.3791

1.7688

61

IR

3.4744

3.5500

4.4100

2.9700

0.3481

0.6847

4.4133

61

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization ROE= return on euqity
SE=sentiment D/E=debt to equity ratio IR=interest rate

Table 14 shows that from 2000 to 2015 in the media publishing industry, with the
independent variable P/E average as 53.9918, and its standard deviation as 46.4422. The
highest value of P/E is 317.7 and the lowest is 12.5. The average of dividend yield is
0.5521, and its standard deviation is 0.4907; the lowest and the highest are 0 and 1.97.
For P/B, ROE, D/E and sentiment, the mean are 3.5984, 7.0161, -0.0486 and 1.0304
respectively; standard deviation are 1.7456, 3.4447, 0.3008 and 0.2529 respectively; the
highest of them are 10.14, 14.3, 0.5798 and 1.5417, the lowest of them are 1.76, -3.44,
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-0.3149 and 0.4146. The average of market capitalization is 42929.51. Its standard
deviation is 78727.99; the lowest is 1566 and the highest is 416148. From the perspective
of skewness, dividend yield, P/B and market capitalization have positive skewness. Other
independent variables’ skewness is close to 0 which represents that distributions are
almost symmetric.

4.3.2 ADF Unit Root Test - Media Publishing

Line statistical figures can represent not only quantity, but also reflect the
development and changes of the observation variable in different time and if their trends
are rising or falling. Focus on media publishing (sub-industry), the new graph as below:

D_Y

LNMEDIA_PUBLISHING
6

2.0

5

1.5

4

1.0

3

0.5

2
2000

0.0
2000

P_B
12
10
8
6
4
2

2002

2004

2006

2008

2010

2012

2014

2002

2004

2006

2008

2010

2012

0
2000

2014

2002

2004

2006

2008

2010

2012

2014

ROE

LNMC
13

16

12

12

11

8

10
4
9
0

8
7
2000

2002

2004

2006

2008

2010

2012

-4
2000

2014

2002

2004

2006

D/E

SE

2010

2012

2014

2010

2012

2014

I_R

1.6

.6

4.8

1.4

.4

4.4

.2

4.0

.0

3.6

-.2

3.2

1.2

2008

1.0
0.8
0.6
0.4
2000

2002

2004

2006

2008

2010

2012

2014

-.4
2000

2002

2004

2006

2008

2010

2012

2014

Figure 7: Plots of Data
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Figure 6 shows that lnP/E ratio basically kept steady and slow declined, but
experienced a sharply rise and fall during 2006 to 2008. Particularly, the value is down to
the lowest point in early 2012. On the whole, P/B and IR are highly correlated with lnP/E.
DY and SE show violent fluctuations in the range of 0 to 2. With year 2009 as axis, ROE
presents a V-shape development trend. In particular, the growth rate of lnMC is very large
nearly from 8 to 13 and maintaining a straight upward trend in 2007. There is also a large
fluctuation in D/E ratio, which suffers a decline in the form of a landslide within the
period of 4 years from 2006 to the year 2010. Although the plots can intuitively display
which variables remain relatively stable, ADF test can more accurately capture the
dynamic change of the data.
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Table 15: The result of Stationary Test by ADF test
Variable

ADF test

t-Statistic
1%

5%

10%

Prob.

Result

lnP/E

-2.71

-3.54

-2.91

-2.59

0.0782*

Stationary

DY

-3.70

-3.54

-2.91

-2.59

0.0064***

Stationary

P/B

-2.61

-3.54

-2.91

-2.59

0.0967*

Stationary

lnMC

-0.02

-3.54

-2.91

-2.59

0.9527

No-stationary

Δ(lnMC)

-8.11

-3.55

-2.91

-2.59

0.0000***

Stationary

ROE

-1.38

-3.54

-2.91

-2.59

0.5882

No-stationary

Δ(ROE)

-7.11

-3.54

-2.91

-2.59

0.0000***

Stationary

Se

-5.47

-3.54

-2.91

-2.59

0.0000***

Stationary

D/E

-0.92

-3.54

-2.92

-2.59

0.7768

No-stationary

Δ(D/E)

-8.68

-3.55

-2.91

-2.59

0.0000***

Stationary

IR

-2.77

-3.54

-2.91

-2.59

0.0684*

Stationary

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization ROE= return on equity
SE=sentiment D/E=debt to equity ratio IR=interest rate

As the table 15 shows, DY and Se are stationary at the 1% level, while lnP/E, P/B
and IR are stationary at the 10% level. LnMC, ROE and D/E should be implemented first
difference and adjusted to stationary. The probability of D(lnMC), D(ROE) and D(D/E)
are all 0 which means significant at 1% level after first differencing. The result shows that
all of the variables are stationary and the validity of the model is enhanced.
After first differencing the non-stationary variables, the adjusted model is:

ln P/E media industry  α  β1DY  β 2 P/B  β3 ln MC β 4 ROE  β5Se  β6 D/E  β7 IR  μ i
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4.3.3 Multicollinearity test - Media Publishing
Table 16: The correlation of the independent variables
DY

P/B

Δ(lnMC)

Δ(D/E)

Δ(ROE)

Se

DY

1.0000

P/B

-0.2993

1.0000

Δ(lnMC)

0.0370

0.2393

1.0000

Δ(D/E)

0.1977

-0.2099

-0.3649

1.0000

Δ(ROE)

-0.0579

0.2306

-0.2051

-0.1588

1.0000

Se

-0.0547

0.3442

0.3472

-0.0429

-0.0671

1.0000

IR

-0.1149

0.1124

-0.0020

-0.0915

0.0375

0.0009

IR

1.0000

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization ROE= return on equity
SE=sentiment D/E=debt to equity ratio IR=interest rate

From table 16, it can be seen that the strongest correlation occurs between Δ(lnMC)
and Δ(D/E) and the correlation coefficient between them arrives at -0.3649, which is much

lower than 0.8. It represents that the regression model does not have a strong
multicollinearity, and can be used as the final regression model.

4.3.4 Heteroscedasticity Test- Media Publishing

The heteroscedasticity test here is used to test the dependent variables whether
appearance of the error creates unstable variance in the model which will have impact on
regression results.
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Table 17: White test result of Media Publishing
Heteroskedasticity Test: White
F-statistic

7.3356

Prob.F(35,24)

0.0000

Obs*R-squared

54.8708

Prob.Chi-Square(35)

0.0174

Scaled explained SS

159.0187

Prob.Chi-Square(35)

0.0000

Table 17 shows that Obs*R-squared is 54.8708 based on White Test, with the
corresponding probability value of 0.0174 which is lower than limit level α=0.1. This
means there is a heteroscedasticity problem and the need to weaken its influence on
multiple regression equation.
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4.3.5 Autocorrelation Test- Media Publishing
Table 18: Least Squares result of P/E Media Publishing
Variable

Coefficient

Std. Error

t-Statistic

Prob.

C

1.604281

47.33777

0.033890

0.9731

DY

-18.45605

9.580145

-1.926489

0.0595

P/B

16.95313

2.946330

5.753983

0.0000

Δ(lnMC)

-8.444179

13.73241

-0.614909

0.5413

Δ(ROE)

1.614514

2.761799

0.584588

0.5614

SE

-2.666228

19.14442

-0.139269

0.8898

Δ(D/E)

-49.85957

61.78436

-0.806993

0.4233

IR

1.191471

12.38129

0.096232

0.9237

R-squared

0.559911

Mean dependent var

53.45333

Adjusted R-squared

0.500669

S.D. dependent var

46.64172

S.E. of regression

32.95862

Akaike info criterion

9.951948

Sum squared resid

56486.07

Schwarz criterion

10.23119

Hannan-Quinn criter.

10.06118

Durbin-Watson stat

0.746721

Log likelihood

-290.5585

F-statistic

9.451143

Prob(F-statistic)

0.000000

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization ROE= return on euqity
SE=sentiment D/E=debt to equity ratio IR=interest rate

By searching from critical values for the Durbin-Watson (test: 5% Significance
Level) with 61 observations and 7 independent variables, dL and dU are 1.335 and 1.850.
Table 4.14 above shows that the value of D-W statistic is 0.746721, which is not within
the scope of dL (1.372) to 4-dU (2.192). The test results demonstrate that the
autocorrelation problem occurs in the model.
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4.3.6 Regression result and interpretation- Media Publishing
Table 19: Regression result of P/E Media Publishing (Newey-West fixed)
Variable

Coefficient

Std. Error

t-Statistic

Prob.

C

1.604281

38.02920

0.042185

0.9665

DY

-18.45605

9.918635

-1.860745

0.0684*

P/B

16.95313

8.080902

2.097926

0.0408**

Δ(lnMC)

-8.444179

7.896566

-1.069348

0.2899

Δ(ROE)

1.614514

2.352577

0.686275

0.4956

SE

-2.666228

15.11541

-0.176391

0.8607

Δ(D/E)

-49.85957

44.22824

-1.127324

0.2648

IR

1.191471

6.510508

0.183007

0.8555

R-squared

0.559911

Mean dependent var

53.45333

Adjusted R-squared

0.500669

S.D. dependent var

46.64172

S.E. of regression

32.95862

Akaike info criterion

9.951948

Sum squared resid

56486.07

Schwarz criterion

10.23119

Log likelihood

-290.5585

Hannan-Quinn criter.

10.06118

F-statistic

9.451143

Durbin-Watson stat

0.746721

Prob(F-statistic)

0.000000

Wald F-statistic

4.217321

Prob(WaldF-statistic)

0.000951

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization ROE= return on equity
SE=sentiment D/E=debt to equity ratio IR=interest rate

Based on above table 19, the regression equation of media publishing can be written
down thus:
For the Media Publishing sub-industry:
ln(P/E) t  1.60 - 18.46  (DY) t  16.95  (P/B) t  8.44  Δln(MC)t  1.61 Δln(ROE) t
- 2.67(SE) t  49.86  Δ(D/E) t  1.19  (IR) t  μ t
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From the final model of ln(P/E), it can be seen that the probability in the equation is
equal to 0, which means the seven variables are able to determine their impact on the
dependent variable at significant statistic 1% and it also illustrates that the possibility of
generating error of a significant influence is 0 between the independent and dependent
variables. As Table 4.15 shown, R-squared=0.559911 and adjusted R-squared =0.500669,
which represent the goodness of fit of the model, is high and the explanatory power of
economic meaning is strong. Referring to the coefficient of the regression equation, P/B,
D(ROE) and IR have a positive effect on lnP/E media publishing, DY, D(lnMC), while
SE and D(D/E) have a negative effect on lnP/E media publishing. In addition, variables
DY and P/B effect on lnP/E at 0.1 level and 0.05 level. Variables D(lnMC), D(ROE), SE,
D(D/E) and IR have no significant effect on the dependent variable.
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4.4 Results for the Media Broadcast & Entertainment
4.4.1 Descriptive Statistics - Media Broadcast & Entertainment

Table 20: Descriptive statistics result of original data
Variable

Mean

Media

Maximum

Minimum

Std Dev

Skewness

Kurtosis

Observations

P/E media

49.6557

44.9000

159.9000

23.3000

24.3834

2.9758

13.6757

61

DY

0.6336

0.5900

1.9000

0.0000

0.5032

0.6943

2.7397

61

P/B

4.5743

3.8200

10.4400

2.0400

1.9260

1.0329

3.4393

61

MC

39884.8000

17011.0000

254391.0000

6339.0000

55729.5500

2.4147

8.1878

61

ROE

8.0682

7.9900

13.0200

-4.2700

3.5113

-1.6110

6.9332

60

Se

1.1094

1.0741

1.6809

0.6338

0.2491

0.3338

2.2691

61

D/E

-0.1656

-0.1784

-0.0098

-0.2976

0.0705

0.3231

2.1856

60

IR

3.4744

3.5500

4.4100

2.9700

0.3481

0.6847

4.4133

61

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization ROE= return on equity
SE=sentiment D/E=debt to equity ratio IR=interest rate

Comparing with media agencies, various descriptive statistics indicators of both
media publishing and media broadcast & entertainment are very similar with the whole
media industry. In particular, the average index has little change in these two sub-sectors.
As showed in the table 20 above, the mean of P/E in media broadcast & entertainment
industry is 49.6557 and standard deviation is 24.3834. The highest and lowest numbers of
P/E are 159.9 and 23.3 respectively. For dividend yield, the advantage is 0.6336 and
standard deviation is 0.5032. The highest is 1.9 and the lowest is 0. The mean of both P/B
and D/E ratio are 4.5743 and -0.1656, their standard deviations are 1.926 and 0.0705, the
maximum and minimum are 10.44 and 2.04, -0.0098 and -0.2976. For ROE, the average
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is 8.0682, the highest is 13.02 and the lowest is -4.27, the standard deviation is 3.5113.
The average of sentiment is 1.1094, the standard deviation is 0.2491, the highest value is
1.6809, the lowest is 0.6338. The average of market capitalization is 39884.8, the highest
and the lowest are 254391 and 6339, the standard deviation is 55729.55.
In this paper, most of the independent variables are presented in ratios and include
dividend yield, price to book ratio, return on equity, sentiment, and debt to equity ratio
and interest rate. Interest rate as a macroeconomic variable is not subject to the type of
industry. The only special ones are P/E and market capitalization, which are very large.
These have to be processed by a logarithmic transformation in the following stationary
test.

4.4.2 ADF Unit Root Test - Media Broadcast & Entertainment

According to industry data collected, the researcher made the following more
intuitive time series graphs as showed below in figure 7:
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Figure 8 Plots of Data

Figure 7 shows that lnP/E fluctuations remained approximately at between 3.5 and
4.5 from 2000 to 2015. During this period, the maximum value is close to 5 in the year of
2000, and then fell to the lowest point in the year of 2008. P/B and lnMC keep the same
volatility of lnP/E. DY and SE experienced more fluctuations in the range of 0 to 2. ROE
experienced a major decline and rise between the years 2003 to 2005. LnMC remained
stable from 2000 to 2013, but experienced a significant increase starting from 2013.
There is likewise a violent and frequent fluctuation in D/E ratio. In particular, D/E ratio is
consistently negative in this time period. Next, the article will use the ADF test to
ascertain the degree of stability of each variable.
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Table 21: The result of Stationary Test by ADF test
Variable

ADF test

t-Statistic
1%

5%

10%

Prob.

Result

lnP/E

-4.04

-3.54

-2.91

-2.59

0.0023***

Stationary

DY

-3.64

-3.54

-2.91

-2.59

0.0076***

Stationary

P/B

-1.99

-3.54

-2.91

-2.59

0.2914

No-stationary

Δ(P/B)

-7.25

-3.55

-2.91

-2.59

0.0000***

Stationary

lnMC

-0.01

-3.54

-2.91

-2.59

0.9533

No-stationary

Δ(lnMC)

-6.81

-3.55

-2.91

-2.59

0.0000***

Stationary

ROE

-3.84

-3.55

-2.91

-2.59

0.0043***

Stationary

Se

-6.24

-3.54

-2.91

-2.59

0.0000***

Stationary

D/E

-2.89

-3.55

-2.91

-2.59

0.0528*

Stationary

IR

-2.77

-3.54

-2.91

-2.59

0.0684*

Stationary

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization ROE= return on euqity
SE=sentiment D/E=debt to equity ratio IR=interest rate

According to the table above, lnP/E, DY and Se variables are stationary at a
significant level of 0.01, while D/E and IR variables are stationary at 10% level of
significance. Because P/B and lnMC are non-stationary, so first differencing needs to be
used in these two variables. After first differencing, the probability values for D(P/B)
and D(lnMC) are all 0 which means they are stationary at 1% level. After adjustment, the
new model can be adopted and correlation analysis can be performed.
The adjusted model is:

ln P/E Broadcast & Entertainment  α  β1DY  β 2 P/B  β3 ln MC  β 4 ROE
 β5Se  β 6 D/E  β 7 IR  μ i
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4.4.3 Multicollinearity test - Media Broadcast & Entertainment

Table 22: The correlation of the independent variables
Δ(P/B)

DY

Δ(LnMC)

D/E

ROE

Se

DY

1.0000

Δ(P/B)

0.0161

1.0000

Δ(lnMC)

-0.0934

0.4127

1.0000

D/E

-0.1555

0.0973

0.0862

1.0000

ROE

-0.3513

0.0077

0.3322

-0.0327

1.0000

Se

-0.1544

0.4408

0.4970

-0.1004

0.2323

1.0000

IR

-0.2205

-0.2388

-0.1520

-0.0216

0.0970

-0.0585

IR

1.0000

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization ROE= return on equity
SE=sentiment D/E=debt to equity ratio IR=interest rate

As saw from the correlation matrix, all of seven variables are lower than 0.8 and the
maximum value is 0.497 between Δ(LnMC) and Se. A multicollinearity problem does not
appear in this part and multiple regression can be implemented.

4.4.4 Heteroscedasticity Test- Media Broadcast & Entertainment
Table 23: White test result of Media Broadcast & Entertainment
Heteroscedasticity Test: White
F-statistic

0.300458

Prob.F(35,24)

0.9994

Obs*R-squared

18.28026

Prob.Chi-Square(35)

0.9911

Scaled explained SS

38.28367

Prob.Chi-Square(35)

0.3228
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According to above table, Obs*R-squared is 18.28026 based on White test (include
White cross terms) and the probability of lnP/E media broadcast & entertainment is
0.9911, which is greater than limit level α=0.1. This means the heteroscedasticity problem
does not exist and does not affect the multiple regression equation.
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4.4.5 Autocorrelation Test- Media Broadcast & Entertainment
Table 24: Least Squares result of P/E Media Broadcast & Entertainment
Variable

Coefficient

Std. Error

t-Statistic

Prob.

C

3.369789

0.501630

6.717681

0.0000

DY

-0.054868

0.090628

-0.605420

0.5475

Δ(P/B)

0.061811

0.043139

1.432838

0.1579

Δ(lnMC)

-0.068187

0.169888

-0.401365

0.6898

ROE

0.024494

0.013409

1.826669

0.0735

SE

0.204959

0.207570

0.987419

0.3280

Δ(D/E)

-0.967464

0.609064

-1.588445

0.1182

IR

-0.033293

0.124021

-0.268446

0.7894

R-squared

0.220300

Mean dependent var

3.806325

Adjusted R-squared

0.115340

S.D. dependent var

0.334069

S.E. of regression

0.314213

Akaike info criterion

0.646077

Sum squared resid

5.133963

Schwarz criterion

0.925323

Log likelihood

-11.38231

Hannan-Quinn criter.

0.755305

F-statistic

2.098901

Durbin-Watson stat

0.588502

Prob(F-statistic)

0.059981

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization ROE= return on equity
SE=sentiment D/E=debt to equity ratio IR=interest rate

To compare with critical values for the Durbin-Watson and the Durbin-Watson
statistic table above, the value of D-W statistic is 0.588502 which is not between 1.372
(dL) and 2.192 (4-dU) at 5% Significance Level. This result proves that there is
autocorrelation problem in the model.
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4.4.6 Regression result and interpretation- Media Broadcast & Entertainment
Table 25: Regression result of P/E Media Broadcast & Entertainment (Newey-West fixed)
Variable

Coefficient

Std. Error

t-Statistic

Prob.

C

3.369789

0.401997

8.382628

0.0000

DY

-0.054868

0.114584

-0.478847

0.6341

Δ(P/B)

0.061811

0.026387

2.342492

0.0230**

Δ(lnMC)

-0.068187

0.139797

-0.487757

0.6278

ROE

0.024494

0.015554

1.574805

0.1214

SE

0.204959

0.195824

1.046647

0.3001

D/E

-0.967464

0.830366

-1.165105

0.2493

IR

-0.033293

0.096175

-0.346169

0.7306

R-squared

0.220300

Mean dependent var

3.806325

Adjusted R-squared

0.115340

S.D. dependent var

0.334069

S.E. of regression

0.314213

Akaike info criterion

0.646077

Sum squared resid

5.133963

Schwarz criterion

0.925323

Log likelihood

-11.38231

Hannan-Quinn criter.

0.755305

F-statistic

2.059981

Durbin-Watson stat

0.588502

Prob(F-statistic)

0.059981

Wald F-statistic

11.91651

Prob(WaldF-statistic)

0.000000

Note: DY =dividend yield P/B=price to book ratio MC=market capitalization ROE= return on euqity
SE=sentiment D/E=debt to equity ratio IR=interest rate
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For the media broadcast & entertainment, the regression model can be written down
as follows:
ln(P/E) t  3.37 - 0.05  (DY) t  0.06  Δ(P/B)t  0.07  Δln(MC)t  0.02  (ROE) t
 0.20(SE) t  0.97  (D/E) t  0.03  (IR) t  μ t

From the Table 25, all seven independent variables in the model are able to be
adopted to determine lnP/E media broadcast & entertainment at significant statistic 10%,
because the significant P value is equal to 0.059981 and F-statistic is 2.059981.
R-squared =0.220300 and adjusted R-squared =0.115340 which means the estimate
equation can explain the change of lnP/E media broadcast & entertainment for only
11.53%. The coefficient of regression equation expresses the relationship between
variables. D(P/B), ROE and SE have a positive effect on lnP/E media broadcast &
entertainment. DY, D(lnMC), D/E and IR have a negative impact on lnP/E media
broadcast & entertainment. Furthermore, only one significant variable D(P/B) impacts on
lnP/E at 5% level. DY, D(lnMC), ROE, SE, D/E and IR have no significant influence on
lnP/E based on the result of the above table.
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Chapter 5

Conclusion and Discussion
In this concluding chapter our conclusions will be drawn upon the analysis above
which is based on our empirical results. The conclusion will attempt to answer our
questions when beginning this study of P/E ratio. In other words, this paper displayed the
significant explanatory variables to P/E ratio on the whole market and the individual
sectors.
5.1 Conclusion
5.2 Discussions
5.3 Implication for the study
5.4 Research recommendation
5.5 Limitations and Further Research
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5.1 Conclusion
This thesis has examined the determinants of P/E ratio of the media sector and
studied how the six fundamental factors and one macroeconomic factor impact on
China’s media industry during the period 2000 to 2015. According to the quarterly data
collected from 2000 to 2015, there are 61 observations which include dividend yield，P/B
ratio，market capitalization，return on equity，sentiment, debt to equity and interest rate
for analyzing the whole media industry and three sub-industries. The focus of China’s
media industry is very important as the literature on empirical analysis for the media
industry has been very scarce. Moreover, the media industry's volatility is very large and
profitable in China's stock market. People's passion for the media industry is getting
higher and higher, and together with the IT industry it has become a hot investment
industry in recent years.
In the analysis, some test methods and statistical functions were implemented to
enhance the validity and accuracy of the model. At first, the paper adopts the descriptive
statistics approach to display and summarize all the data series. Then, the original data
have been tested for stationary problem by plots and ADF unit root tests in order to adjust
the model and make sure the entire variables are stationary. Original data were differences
for some variables that were not stationary at the level. Third, a correlation approach is
utilized to detect the multicollinearity problem between independent variables. Next, in
order to ascertain whether the variance of residual is unstable, the paper implemented a
heteroscedasticity test. The last test is an autocorrelation test, which refers to the
correlation of a time series with its own past and future values. Durbin-Watson statistic
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can check whether an autocorrelation problem happens among residuals. Finally, on the
basis of Ordinary Least Square (OLS), the Newey-West method is utilized to reduce the
error and improve the accuracy of the model, and then to obtain the final model of
economic significance.
The purpose of this study is an attempt to analyze the explanatory factors which
affect P/E ratio on the China’s stock market. The main intention is to establish a guide for
investors to rely on and use as a support when making investment decisions, based on P/E
ratio. The objective of this study is related to the functions described above: Firstly, the
paper reveals some factors affecting p/e ratio in order to make us know the extent of
which various factors and the level of rationality. Secondly, the conclusion will provide a
theoretical basis for the companies’ management regarding raising capital and stock
pricing. In addition, the suggestion will give a reference for investors to forecast the
media industry in the stock market. Next, the paper will help investors or private persons
analyze P/E ratio of the media market and three sub-industries. Further, media industry as
a point, spreads throughout the entire Chinese and global stock market. At last, as an
essential link of the industry chain, the industry of mass media has held a very significant
place.
The study tested seven hypotheses. This paper found that dividend yield，P/B ratio，
return on equity and debt to equity influence on P/E media industry significantly. The
summary for testing hypothesis is as follows:
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Table 26: Summary of testing hypothesis of the whole industry
Variable

Hypothesis

Conclusions

Results

Dividend yield(DY)

Negative impact on p/e

Negatively related

Accept

ratio

significantly

Positive impact on p/e

Positively related

ratio

significantly

Market

Negative impact on p/e

No effects

Reject

capitalization(MC)

ratio

Return on equity(ROE)

Positive impact on p/e

Positively related

Accept

ratio

very significantly

Positive impact on p/e

No effects

Reject

Positive impact on p/e

Positively related

Accept

ratio

very significantly

Negative impact on p/e

No effects

Price to book ratio(P/B)

Sentiment(SE)

Accept

ratio
Debt to equity(D/E)

Interest rate(IR)

Reject

ratio

From the summary of the factors affecting P/E media in table 26 above, there are
four factors including dividend yield (DY), price to book ratio (P/B), return on equity
(ROE) and debt to equity ratio (D/E), which impact the price to earnings ratio of
China’s media industry. In particular, price to book ratio (P/B) have a positive impact on
P/E media industry at a level 10% significance. Return on equity (ROE) and debt to
equity (D/E) have a strong positive relationship with P/E media industry at 5% level of
significance. Dividend Yield (DY) has a negative impact on P/E media industry
significantly at the 10% level. Therefore, the null hypotheses of these variables are
accepted. However, market capitalization (MC), sentiment (SE) and interest rate (IR)
have no effects on P/E media industry, which means the alternative hypotheses have been
rejected.
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Then, the hypothesis also should also be tested for three sub-industries, including
media agencies, media publishing and media broadcast & entertainment, for getting more
comprehensive understanding of sub-sectors of information.

Table 27: Summary of testing hypothesis of the Media Agencies
Variable

Hypothesis

Conclusions

Results

Dividend yield(DY)

Negative impact on p/e

No effects

Reject

No effects

Reject

No effects

Reject

Accept

ratio
Price to book ratio(P/B)

Positive impact on p/e
ratio

Market

Negative impact on p/e

capitalization(MC)

ratio

Sentiment(SE)

Positive impact on p/e

Positively related very

ratio

significantly

Positive impact on p/e

No effects

Reject

Negative impact on p/e

Negatively related

Accept

ratio

significantly

Debt to equity(D/E)

ratio
Interest rate(IR)

According to the table 27, which presented the study of six factors’ impact on P/E
media agencies, there are two independent variables including sentiment (SE) and interest
rate (IR) that have impacts on the dependent variable. Especially, there is a strong
negative correlation between interest rate (IR) and P/E media agencies at level 1% level.
Sentiment (SE) has positive correlation with P/E media agencies at level 10% level.
Nevertheless, the remaining four factors did not influence on P/E media agencies.
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Table 28: Summary of testing hypothesis of the Media Publishing
Variable

Hypothesis

Conclusions

Results

Dividend yield(DY)

Negative impact on p/e

Negatively impact on

Accept

ratio

p/e ratio significantly

Positive impact on p/e

Positively impact on p/e

ratio

ratio very significantly

Market

Negative impact on p/e

No effects

Reject

capitalization(MC)

ratio

Return on equity(ROE)

Positive impact on p/e

No effects

Reject

No effects

Reject

No effects

Reject

No effects

Reject

Price to book ratio(P/B)

Accept

ratio
Sentiment(SE)

Positive impact on p/e
ratio

Debt to equity(D/E)

Positive impact on p/e
ratio

Interest rate(IR)

Negative impact on p/e
ratio

The results in table 28 shows that both dividend yield (DY) and price to book ratio
(P/B) are the determinants of price to earnings ratio of China’s media publishing.
Dividend Yield (DY) has a negative correlation with P/E media publishing significantly at
level 10%. Price to book ratio (P/B) has strong positive impact on P/E media publishing
at level 5%. To compare with the null hypotheses of these two variables, the results
should be accepted. But market capitalization (MC), sentiment (SE), debt to equity (D/E)
and interest rate (IR) should be rejected, because these variables do not impact on P/E
media publishing.
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Table 29: Summarize of testing hypothesis of the Media Broadcast & Entertainment
Variable

Hypothesis

Conclusions

Results

Dividend yield(DY)

Negative impact on p/e

No effects

Reject

Positive impact on p/e

Positively impact on p/e

Accept

ratio

ratio very significantly

Market

Negative impact on p/e

No effects

Reject

capitalization(MC)

ratio

Return on equity(ROE)

Positive impact on p/e

No effects

Reject

No effects

Reject

No effects

Reject

No effects

Reject

ratio
Price to book ratio(P/B)

ratio
Sentiment(SE)

Positive impact on p/e
ratio

Debt to equity(D/E)

Positive impact on p/e
ratio

Interest rate(IR)

Negative impact on p/e
ratio

Based on table 29 above, there is only one factor, which is price to book ratio(P/B),
with positive impact on price to earnings ratio of China’s media broadcast &
entertainment (at 5% significance level). Therefore, all of other factors have been rejected
in this sub-sector from the result of the above table.

5.2 Discussion
Different variables have different influences on P/E ratio, where price to book ratio,
return on equity, sentiment and debt to equity have a positive effect. It means that when
these variables increase, P/E ratio on the China’s stock market will also increase. The
researcher will again point out that these influences are for the entire industry and not for
specific companies. The variables that are under a negative relationship with P/E ratio of
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China’s stock market are dividend yield market capitalization and interest rate.
The other part of the study is to analyze the three media sub-sectors on the China’s
stock market and how the same seven variables (one macro factors and six corporate
specific factors) affect P/E ratio in these three parts, and try to identify differences or
similarities. The sub-sectors in which P/E ratio are strongly positively affected by the P/B
ratio are media publishing and media broadcast & entertainment. The result shows that
media agencies have interest rate as the main force. These also have sentiment as an
explanatory variable of P/E ratio. This indicates that they are positively connected to P/E
of media agencies. P/E of media publishing has their strong force in dividend yield and it
is a negative relation. These sub-industries are quite special, since there is a different
structure of their income.
As the result of Chapter 4 in the paper, the researcher will discuss why some factors
have no effect on P/E ratio and some factors have a significant relationship with P/E ratio
on China’s media industry. To compare with the aforementioned studies and theories, this
study yields the same result regarding positive and negative values of the significant
variables. However, the results of significant variables are different between the whole
industry and individual sectors. Dividend yield as a significant factor is appeared in the
whole media industry and media publishing. In contrast, P/B ratio is the most closely
variable related to P/E ratio, which is significant in all sectors except of media agencies.
Especially, market capitalization has no effect on each part, so investors or managers do
not need to pay attention to this factor in the process of investment or corporate operation.
Both of ROE and D/E variables are the only significant impacts on the whole media
111

industry. Further, the remaining two variables--sentiment and interest rate--have
significant influence in media agencies. The reason for the differences in the
consequences of significant variables could be due to a diversity of markets, different
measurement time range and the particularity of the media industry.

5.2.1 Dividend yield (DY)

From the above analysis and results, it can be concluded that dividend yield has a
negative effect on P/E of China’s media industry and media publishing. This result is in
accordance with previous literature such as Fisher and Statman (2000) and Bhargava, V.,
Dania, A., & Malhotra, D. K. (2011).
Kulling Karl Johan and Lundberg Filip (2007) in their research studied dividend
yield on P/E of nine different sectors on the Swedish market. It found that the only
significant coefficient is dividend yield and it has a negative effect on P/E ratio of media
and entertainment sector. The same result with Marco Taliento (2013), in his research
shows that there is negative association between dividend yield and the forward P/E by
using SHV Dividend Discount Model and linear multivariate econometric model on US,
Australia, Europe, Japan and emerging Markets.
These arguments can indicate that when P/E ratio for media industry has a positive
development, the market may not have generated greater earnings, and therefore dividend
yield has not increased. This could be one explanation why dividend yield has a negative
relationship to P/E ratio.
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5.2.2 Price to book ratio (P/B)
Following the result, P/B ratio has a positive effect on P/E of China’s media industry,
media publishing and media broadcast & entertainment. This result is consistent with the
previous literature. The early empirical researches demonstrated a positive relationship
between P/B and P/E, such as Danielson and Dowdell (2001). By using econometrics
model analysis in their study, they found that P/B ratio plays an important role in P/E
media sector. P/E increase with the increase of P/B on the media industry.
P/B ratio is determined by the current closing price of the stock and the net assets
per share. Net assets are determined by the number of shares of the company's operating
conditions. If the company's operating performance is better, the faster the value of its
assets, the higher the value of the stock and shareholders will get the more earnings from
the company.

5.2.3 Market capitalization (MC)

As it can be observed in the results from Chapter 4, market capitalization has no
effect on P/E media industry, so the hypothesis of market capitalization impact on P/E
media industry was rejected by the regression test. The results appear to be different from
other related literatures, like Fuller (1993).
In China's stock market, the company's market value has little effect on the price of
the stock. Investors tend to focus on the hot industry and emerging industries, and then to
understand the intrinsic value of the enterprise, which will lead to the conclusion that the
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majority of the high market value of the company cannot determine the high price of
share.

5.2.4 Return on equity (ROE)

From the above analysis, it can be concluded that ROE has a positive effect on P/E
on the whole media industry significantly. This result seemingly is in line with theories
and existing literature such as the Gordon model and Net Present Value of Growth
Opportunity model, which also prove that ROE has positive correlation with P/E.
In contrast, according to the panel data (Shanghai Stock Exchange 180 indexes)
during the 2002-2005 periods with variable intercept model, Tian Yuehong and Zheng
Jianxin (2008) argue that return on equity has a negative correlation with P/E ratio. This
consequence is also backed by Marco Taliento (2013) and Wang Yajun (2014).
Furthermore, the finding is presented by Kasilingam. R., & Ramasundaram, G. (2011),
who make a conclusion that returns on equity does not explain P/E ratio significantly in
India’s stock market.
In general, if a corporation’s business performance is good, investors should have
appropriate expectations for the company and will invest in the company, which will
cause the rise in stock prices, and ultimately lead to improvement in the price earnings
ratio. So the higher the corporate profitability indicators, the higher P/E ratio will be.
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5.2.5 Sentiment (SE)

From the above analysis, there is no impact of sentiment on P/E in the whole media
industry, media publishing and media Broadcast & Entertainment. However, sentiment
has a positive relationship with P/E on media agencies. This is further consistent with the
modern theory in behavioral finance in earlier literature by Baker and Wurgler’s (2007).
Several studies find a relation between investor sentiment and stock return (e.g.
Chortareas et al., 2012; Da, et al., 2015; Dergiades, 2012; Huang et al., 2014; Jitmaneeroj,
2014; Jitmaneeroj and Wood, 2013; Piccione and Spiegler, 2014; Peon et al.,2015).
The same result with Boonlert Jitmaneeroj (2015), in his research indicates that
investor sentiment has a significantly positive affect on P/E ratio by applying latent
variable models with investor sentiment as a latent variable and several fundamental
factors as control variables on the U.S. industries.
In China, the phenomenon of speculation is serious, but this variable does not alter
people's investment options.

5.2.6 Debt to equity (D/E)

As a specific-corporate factor it is very interesting to analyze if there is a
relationship between debt and P/E ratio. Debt to equity has a strong positive correlation
with P/E on the whole media industry and no effect on the sub-industry of the result of
chapter 4. The debt to equity ratio and leverage of the company, as Miller and Modigliani
(1958) declared, will increase its value with more leverage and therefore have a higher
P/E ratio. On the contrary, the report of Kulling Karl Johan and Lundberg Filip (2007)
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points out debt to equity have a negative affect, which means that when D/E increases P/E
ratios on the Swedish market decreases.
Creditors and investors are paying close attention to the debt to equity ratio in China.
Because it reveals how much funds company managers are willing to borrow from banks
or other places, not using private equity. Because of the high debt to equity ratio will
make them face the risk of loans which cannot be recovered, so Chinese investors are
particularly sensitive to this ratio. But the risk is often directly proportional to earnings.

5.2.7 Interest rate (IR)

Interest rate is under a strong significant negative influence only on media agencies.
The result is seemingly in accordance with theories and earlier literature, such as Gordon
model which shows that P/E ratio is the reciprocal of market interest rate and analysis by
Ben Amoako-Adu and Brian Smith (2002). Different conclusions are drawn by Prem C.
Jain and Joshua G. Rosett (2001) and Thomas Zorn, Donna Dudney, and Benjamas
Jirasakuldech (2009), who put forward that the E/P ratio and the real interest rate were not
correlated, and short-term interest rates are positively related to changes in P/E ratio by
OLS regression respectively.
From the perspective of market analysis, the change in the interest rate affects the
stock price and P/E ratio by affecting the capital flow of the stock market and the
operating cost of the enterprise. When interest rates fall, the decrease in savings in income
will encourage investors to seek better investment opportunities, in order to obtain funds
to maintain and enhance the value. A large amount of funds flows from the savings
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institutions to the capital market, as investors are more willing to purchase stocks and
other investment products that further increase the stock price and P/E ratio. At the same
time, the decline in interest rates will reduce enterprises’ the cost of borrowing and
enterprise production funds will be more abundant, which is conducive to the expansion
of business and production and improves enterprise income. Then, superior operating
results of the enterprise will increase an investor's investment expectations. The investor
will be more willing to pay a higher price to purchase stocks, which will promote the rise
of stock prices and P/E ratio. Therefore, interest rates will affect P/E ratio in the opposite
direction.

5.3 Implication for the business
This paper investigated the impact of macroeconomic and fundamental factors on
P/E media industry and three sub-sectors by using multiple regressions with logarithmic
transformation of variables from the period 2000 to 2015. The independent variables
include dividend yield, price to book ratio, market capitalization, return on equity,
sentiment and interest rate. Based on the results of the factors which can affect P/E media
industry in this study, these can guide investor's investment behavior and help the
company to conduct economic decisions. In addition, investors can identify market risk,
grasping the investment opportunities depending upon the analysis of the overall market
price earnings ratio, and access to higher investment income. Management, through the
analysis of P/E ratio, can understand the strength of the stock market, so as to ensure that
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reasonable regulation measures and guarantee the stock market’s healthy operation.
1. Using P/E index to study the investment value of the industry
Discover the theoretical standard of the price earnings ratio to see if there is
investment value (i.e. the price earnings ratio is undervalued) by comparing the
theoretical P/E ratio and the current P/E ratio at the point of investment. At least in the
investment point, the industry's price to earnings ratio is undervalued and worth investing.
At the beginning of the stock market, the stock price is still far from its intrinsic value,
and technical analysis occupies the leading position of investment value analysis methods.
In recent years, with the standardization of the stock market and the rational investment
strategy of investors, the stock price of enterprises gradually comes back to its intrinsic
value. P/E ratio plays a more and more of a role in the investment decision.
2. P/E ratio helps the company to make economic decisions
Capital is the life chain of enterprises. Only a company which has enough capital can
guarantee the normal operation, do businesses, improves its image, expand production
and conduct corporate social responsibility. There are numerous ways to get money, such
as bank loans, shareholders' capital contribution and profits. But the fastest and most
direct way is listed financing. Stock pricing should refer to P/E ratio index and reasonable
pricing shares will affect investor behavior and a substantial increase in corporate funds.
Companies can also affect P/E ratio through significant corporate indicators.
3. P/E ratio index as weathercock of market supervision.
One of the goals of market supervision is stabilizing the market, but as investor’s
overreaction and noise trading are inevitable, the excitement or panic becomes the main
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causes of market turmoil. The high and low P/E ratio is a benchmark to identify the size
of the market risk and provide early warning of investment decisions by regulatory
authorities.

5.4 Research recommendation
(1) More profound understanding of the universality, and particularity of P/E ratio.
The difference in profitability and growth potential of different industries will lead to
obvious plate effect in the stock market. It means that the development prospects and
profitability expectations of stocks will be different due to the impact of the industry.
High growth industry's P/E ratio is bound to be higher, while P/E ratio of low growth
potential of traditional industries is relatively low. Because of the obvious effect of
industries in Shanghai stock market, when making rational investment decisions, P/E
level must be adjusted according to different themes and industrial development
prospects in order to fully consider how the industry average P/E ratio affects individual
P/E ratio.
(2) Pay attention to industry characteristic index of media industry. Because China's
stock market is a weak efficient market, the characteristics of its market changes and the
United States and other developed mature stock market is much different. In particular,
the manipulation of the stock market is a serious phenomenon in China’s stock market.
Stock price bubble, market speculation and investor emotion factors lead to the fact that
Chinese stock market is difficult to predict and assess. Moreover, the market price of the
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existing stock does not fully reflect all the information in China’s stock market.
Therefore, according to the calculated P/E ratio, one cannot simply determine the future
profitability of the enterprise. Consequently, it is very necessary to deal with unique
circumstances of each country's stock market to make reasonable decisions.
(3) Strengthen the information disclosure of media enterprises. Investors can use the
model to predict P/E ratio of listed media companies and the average P/E of the media
industry. If the listed company's stock P/E ratio is lower than the industry average price
to earnings ratio, investors can consider getting involved in the stock. Investors can also
analyze and forecast the positive and negative values of the stock P/E ratio of Listed
Companies in the media industry or three sub-sectors. Therefore, only investors get
sufficient information to make the right judgment of the stock market. Based on this
study, managers can discover factors that have a major impact on P/E and deepen the
understanding of the particularity of the market. Especially the dividend yield mentioned
above.
(4) To only focus on the whole industry is not enough. Researchers need to
distinguish between the main industry and individual sectors in the process of analyzing
the industry P/E ratio. The significant influencing factors are completely different in
these sub-sectors, which should be considered when making investment decisions.
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5.5 Limitations and Further Research
Because the influence factors of P/E index are varied, from the perspective of
macroeconomic factors, industry factors, investor psychological factors, corporate growth
factors, it is possible to find many factors that affect P/E index—such factors as economic
growth, economic cycles, investment, inflation, exchange rates, industry life cycle,
investment objectives, corporate profit, and the adjustment of the board of directors. In
this paper, the researcher chooses the variables which can be quantified to carry on the
research and avoid too much influence of other factors, so that the representation of these
factors is inevitable.
The degrees of interpretation are 19%, 62%, 50% and 12% from the four final
models above, which means that some factors affecting P/E ratio cannot be included in
this model. Therefore, when applying these models to evaluate Listed Companies in the
media industry, scholars should also consider the impact of other factors on P/E ratio, in
order to achieve a more accurate decision.
The second is the peculiarity of the media industry—the fact that the media industry
is developing rapidly and will continue to change depending on the policies of China. The
industrial structure transition from traditional media to new media industry and the
division of the sub-sectors will have a different choice during discrete periods. On the one
hand, with increasingly complex media ecology, a symbiosis of traditional media and
online media trend is gradually formed, both of which are competitors and partners. On
the other hand, media companies can easily be merged and restructured in China, which
will cause instability throughout the media industry and industry data volatility.
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In short, in the field of application research of P/E ratio in the media industry, there
is much in-depth and meticulous work to do. Current study is limited to the analysis of
determinants of P/E ratio of media sector. Future research could be possible by
identifying determinants of P/E ratio for other sectors of China’s stock market and
investors can use the regression model to forecast the trend of other industries.
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