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Abstract
In the world of investment, the essential question is, to what degree does the
risk of a security influence its expected return? The Capital Asset Pricing
Model (CAPM) helps in answering this question. CAPM showed that the risk
which can be spread away when seized together with other investments in a
particular portfolio should not affect asset price. The adequacy of the CAPM
theory as a measurement tool of the relationship between a security’s beta and
the expected return of a security is now seriously challenged as it has a set of
assumptions that are mostly criticized by their absence in reality. This research re-examines these assumptions (markets are ideal, all investors are
averse to risk, markets are highly efficient, Beta coefficient is the only measure of risk and markets are in equilibrium) by applying them to measure the
performance of General Electric between March 2017 and March 2020. The
methodology adopted in this study is quantitative approach. The main finding of this research indicates that the risk-free rate decreased, the risk increased and the expected return moved up and down in each year. Therefore,
the failure of the CAPM in empirical tests implies that most applications of
the model are invalid.
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1. Introduction
Markowitz’s (1952, 1959, 1999) CAPM theory is based on a reflection of the relationship between risk and return, by expanding efficient investment portfolios
in the market in general and evaluating securities in particular. CAPM has a set
of assumptions that are mostly criticized by their absence in reality (Ball, 1978;
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Banz, 1981; Basu, 1983; Cheng & Graver, 1980; Gibbons, 1980; Marsh, 1980;
Reinganum, 1981). Some of them are: perfect market with no transaction or taxation costs, investors are rational and risk-averse, unlimited borrowing and
lending at a constant risk free rate (Kenton, 2019); therefore, can CAPM which
was built based on these assumptions explain the behaviour and the values of
securities in the financial market (Tlemsani & Nuaimi, 2018)?
This research investigates the performance of General Electric (GE) between
2017 and 2020. The CAPM’s assumptions would be tested and applied to validate if they are relevant to reflect on GE’s market performance. CAPM’s theory
has many assumptions that have been criticized; therefore, the importance of
this study cannot be ignored; the scope of this research is to discuss these assumptions and compare them with GE’s performance between 2017 and 2020.
The main objectives of this paper are to test CAPM’s assumptions if they are
realistic or not by observing GE’s financial performance from 2017 to 2020, and
furthermore, to insert the GE’s three years average of return into the Security
Market Line (SML) and Capital Market Line (CML). The research questions are:
Are CAPM’s assumptions valid and able to explain the values of GE’s securities
in the financial market? And what are the reasons for the falling of GE’s performance from 2017 to 2020?

2. Literature Review
This part will be debating the CAPM’s assumptions and will cover a brief information about General Electric dilemma during 2017 and 2020. Markowitz
(1952) gave details that because economic impacts on risks among assets were
correlated to a certain degree, the investors should be able to bring to an end
more or less risks by diversifying their portfolio, which means the benefits of diversification depend on correlation. Markowitz (1952: p. 85) wrote: “This presumption, that the law of large numbers applies to a portfolio of securities cannot be accepted. The returns from securities are too intercorrelated. Diversification cannot eliminate all variance.”
Black et al. (1972) CAPM empirical studies demonstrate a negative correlation
between low Beta stocks and high returns than the CAPM would expect. Harindra (2012), Baker et al. (2010) and Blitz et al. (2019) confirmed that the CAPM
facts is in itself rational (which hold back the efficient-market hypothesis but
then again marks CAPM incorrect), or it is irrational (which hold back CAPM,
but then again marks the EMH incorrect—undoubtedly, this option makes volatility arbitrage a tactic for consistently thrashing the market).
CAPM measures the relationship between beta and the expected return of investing in securities, in which, the expected return of an investment equals the
risk-free return plus the market risk premium. CAPM was developed by Sharpe
(1964), Treynor (1962), Lintner (1965a, 1965b) and Mossin (1966) and is calculated according to the following formula:
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E ( R) =
R f + β ( Rm − R f

)

where:

E(R) = the expected return of a security
Rf = the risk-free rate
β = the risk of the security

(R

m

− Rf

)

= represents the market premium

Fama and French (2004) in their 2004 review, argued that “the failure of the
CAPM in empirical tests implies that most applications of the model are
invalid”. According to Blitz et al. (2014), there are three assumptions to explain
the volatility effect that can be linked to CAPM in their book in which they gave
specific explanation on leverage, regulatory and short selling constraints.
Bernnan (1971) and Black (1972) proved that the leverage constraints may be
the cause of lowering of the security market line slope. As a result, the risk of the
stock will be low, causing a high expected return, and this is the opposite of what
is predicted by the CAPM model. Sharpe (1964) suggested an increase in the allocation of the stocks that have low risks, for example, investing 80% in stocks
that have a low risk and 20% on bonds. High risk stocks are usually over-priced
because their owners are biased; however, the model shows that a high-risk asset
is more inclined to theoretical overpricing than low risk asset. CAPM’s assumptions indicated that the investors are risk averse which means investors potentially choose a high-risk asset.
Blitz et al. (2014) stated that some investors avoid the risky assets or stocks
and they ignore the median return, which means the investors want to increase
the objective function:

))
( E ( RP ) ,σ 2 ( RP =

E ( RP ) − A 2 ⋅ σ 2 ( RP )

Moreover, they stated that assumptions are related to behavioral biases towards the market, for example, behavioral bias is overconfidence that the investors see themselves better than the average investors.

3. Security Market Line (SML) and Capital Market Line (CML)
According to Lee & Su (2014), security market line is the relationship between
the expected return and the security risk Beta. Also, the risk is divided into systematic and unsystematic risk. Systematic risk means that the market cannot be
eliminated and is also known as undiversifiable risk. However, unsystematic risk
means that the risk is related to a specific company or industry and is also
known as unique risk. Therefore, the investor will choose a specific market
portfolio and the risk-free to manage the risk.
CML shows the relationship between the expected return and the standard
deviation (risk) and describes how investors react. CAPM shows the CML in a
form of how investors should evaluate the risk return for a specific portfolio.
Furthermore, SML describes the tradeoff between the risk and expected return
as a straight line intersect with the vertical axis at the risk-free rate.
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The main difference between SML and CML is that they measure risk differently, SML measure the risk as beta that calculate the systematic risk, while
CML measure the risk as standard deviation that calculate the total systematic
and the unsystematic risks.
General Electric is an international power corporation that produces renewable energy, oil and gas, aviation, healthcare, transportation, and lighting products and services. It operates in 180 countries worldwide, serving 33% of the
world’s power, preparing 90% of energy transmission utilities internationally,
and its software administers over 40% of power around the world. GE has more
than $50 billion in ECA financing capacity, more than $15 billion renewable investing experience and more than $40 billion of capital investment experience.
GE historically is well-known for performing well in the stock market and being
highly reliable performing company for example; on Sept 30th, 2020 GE’s stock
price was $6.23, the all-time high was $60.00 on Aug 28th, 2000, the 52-week high
stock price is $13.26, which is 112.8% above the current share price and the
52-week low stock price is $5.48, which is 12% below the current share price, the
average GE stock price for the last 52 weeks is $8.58. However, between 2017 and
2020, GE experienced many losses that created negative performance.
In 2017, the company laid off thousands of workers which led to huge financial losses specifically in its consolidated revenue that decreased by almost $1.6
billion, and its continuing earnings that dropped by $15 billion (General Electric
Company Financial Reports, 2017); and fall in its stock prices by 3.5% (Hansen,
2020). In 2018, Dow Jones Industrial Average market index announced that GE
would be removed from the index due to their negative performance as its stock
prices continues to fall in comparison with the 30 companies performing in the
same index. Therefore, the company stock prices dropped by 1.5% after the announcement (Owens, 2018).
As of the year 2019, the company had fraud allegations of misleading its investors in the financial statements by $38 billion. This huge claim affected the
company’s performance and reputation even more, where its stock prices dropped
by almost 11% which was their greatest drop since the financial crisis in 2008
(Siegel, 2019). GE rejected these meritless allegations. By the beginning of 2020,
GE laid off approximately 10% of its workers which led again to a big fall in its
stock prices.

4. Research Methodology
The methodology adopted in this study is quantitative approach. The data were
gathered from different online resources such as (statista, market watch, investing and macrotrends) which include GE stock prices from March 2017 to March
2020, U.S treasury bills rate (5 years), and S&P 500 stock prices. In this research,
the monthly risk free return, yearly average, market and GE’s returns were calculated and employed in determining beta average during each year and for the
three years, which were estimated by creating a regression model for each time
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period. Furthermore, the monthly, yearly and the expected return in each year
were calculated using the CAPM formula and the three years’ average were plotted in the SML and CML.

5. Data Analysis and Evaluation
The CAPM had many assumptions that were tested using the GE performance
between March 2017 and March 2020 and the following were indicated. The
theory assumes that investors could lend and borrow unlimited amount of
stocks at the same risk-free rate; however, the risk free rate of the 5 years U.S
treasury bills were not stable at all, which can be shown from Figure 1 as it fluctuated in response to the changes in the economy from 16% in March 2017 to
11% in March 2020, and it went up and down on a yearly basis, increasing from
16.9% in the 1st year to 22.6% in the 2nd year and then decreasing in the 3rd year
to reach 14.2% which proves that risk-free rate carries a little amount of risk in
holding them.
Another issue with the empirical testing of the CAPM is that it is based entirely on historical data to reflect the market which is unrealistic as the GE beta
during the three years was 0.32 in the 1st year, 1.02 in the 2nd year and 1.99 in the
3rd year. Therefore, if an investor decides to invest in GE and only looked at the
beta during the 1st year, it would be assumed that the company stock would be
less volatility than the market as the beta during the 1st was 0.32; however, GE
had gone through a lot during this particular year which affected the financial
performance of the GE that beta did not take into consideration as it was unsystematic risk or specific risk that affected GE itself.
DJL index removed GE which led to a fall in their stock prices as can be seen
by observing the actual returns of GE that continued to drop through the 1st year
when the average actual return was −6.19%.
In general, investors assume that they would be compensated for holding risky
stocks, but GE had an average actual return of −3.35% and average beta of 1.4
(Table 1, Table 2 and Table 3) which shows that beta cannot be projected

Figure 1. 5 years U.S treasury bills risk-free rate of 36 months.
DOI: 10.4236/tel.2020.105065
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accurately as it is historically based. The relationship between the expected return and systematic risk (β) can be expressed graphically through the security
market line (SML) which is shown in Figure 2; as the average three years expected return is plotted above the SML line, it is considered as undervalued,
which means that the stock is selling under its intrinsic value. However, this does
not mean that the stock is performing well because even though the stock is
priced below its actual value, it did not generate positive alpha.
Table 2 shows that the yearly alpha and the average years were negative, and
the consistent underperformance cannot be a promising sign for GE’s stock.
Figure 3 shows the relationship between the expect return and total risk (σ), it
was obtained by calculating the standard deviation in which GE had higher SD
(σ) than the market which means that it is very risky to invest in their stocks as
the returns are more spread out.
Let us consider these conclusions and correlate them to the assumption that
investors have homogenous expectation, which means that most investors would
avoid investing in GE’s stock as GE’s beta and standard deviation are higher
than the market (Table 3). This is achieved in a perfect unrealistic market; however, some individuals still invest in GE with hopes of higher return.
Table 1. GE’s yearly CAPM formula and performance.
Time

Risk-free rate

Beta

Market premium

Expected return

Y1

16.9%

0.32

75.8%

0.41

Y2

22.6%

1.02

36.3%

0.60

Y3

14.2%

1.99

−91.1%

−1.67

Yearly average

17.9%

1.34

7%

0.28

Table 2. GE’s Alpha and stock performance.
Expected Return

Actual Return

Alpha

Performance

0.41

−6.19

−6.60

Negative

0.60

−2.00

−2.56

Negative

−1.67

−1.89

−0.21

Negative

0.28

−3.35

−3.63

Negative

Table 3. GE’s three years beta, standard deviation.
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Beta (β)

1

1.40

SD (σ)

4.5

11.76
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Figure 2. Security Market Line (SML); Three years average.

Figure 3. GE standard deviation normal distribution.

Some investors have so much confidence in the events, market views and opinions regarding a stock price which differ from the historical performance of GE
that show not all investors are rational thinking, but some of their decisions are
influenced by their emotions and level of understanding.

6. Conclusion and Recommendation
The Capital Pricing Asset Model theory assumptions had been widely criticized
for many reasons, through empirical testing by using the General Electric’s performance; it is unrealistic and only applicable in a perfect market as it does not
consider the factors that are affecting GE. However, the theory could be used to
have a general look at systematic risk (Beta). Furthermore, GE had gone through
DOI: 10.4236/tel.2020.105065
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many fluctuations during 2017 and 2020 and it is still struggling presently as the
coronavirus had impacted its industrial free cash flow which resulted in a large
drop in its stock price in February and March of 2020.
CAPM uses past data as contributions to explain for a future return of an asset. But the past may not be enough to use for forecasting the future and CAPM
methods have used betas that depend on future risk estimates. Other critiques of
CAPM are that in the risk measure, non-varying beta is used, which is contrary
to the views of most economist and analysist such as Jordan (2016) that risk is of
a varying nature (non-constant). The model assumes that there are no taxes or
transaction costs, although this assumption may be relaxed with more complicated versions of the model.
However, since the research is conducted in the Kingdom of Saudi Arabia,
there is limitation of gathering primary facts and data collection. The research
methodology is highly restricted to the data collection and analysis from trusted
secondary resources through the internet the other limitation is the time constraints.
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