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I conducted this research in 2015 that was aimed at developing and testing an enhanced
capital asset pricing model (CAPM*) in which I included some monetary policy variables as well
as company size (measured by market capitalization) to the traditional CAPM. I developed a
multifactor asset pricing model consisting of one dependent variable and five independent
variables (risk factors) that were tested against empirical data to provide a better explanation of
the factors that determine stocks’ rates of return in the equity market. The dependent variable
was the expected rate of returns of publicly traded companies in the stock market, and the five
independent variables were the overall rate of return for the whole stock market, company size,
the change in money supply M2, change in the Federal Funds Rate and change in Federal Funds
Futures. The focus of the study was determining risk factors that affect the expected rates of
return of common stocks of publicly traded corporations, finding the nature of the relationship
between risk and return, and estimating the relevant coefficients in the derived relationships.
This study was quantitative with an ex post facto design. I used existing panel data (time
series of cross sections) to examine the relationship between independent variables and the
dependent variable. Ex post facto design was appropriate for this study because the data were
historical data and there was no intervention involved. I analyzed the data using multiple
regression models appropriate for panel data (time series of cross section) analysis. Therefore,
the research design in this study involved conducting a multiple regression analysis to examine
the relationship among variables. The findings of this study may help investors to make more
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informed investment decisions and may assist monetary policy authorities in assessing the
impact of monetary policy on the stock market and thus preempting stock market crashes.
As this research employs the causal-comparative design using existing data, the result of
the study could be affected by operational definitions of the concepts and by the way they are
measured. The estimated risk premiums for the market, the company size, in the regression
analysis depend on how these variables are defined and measured; however, the two interest rate
and M2 as independent variables are very well defined in economic literature. Furthermore, in
this study the S&P 500 Stock Index was chosen as the proxy for the market portfolio. Using
other proxies for the market portfolio could affect the results reported in this study. As the
empirical data used to test the hypotheses are related to the common stocks of public companies
trading in the US stock market, the conclusions of this study cannot be generalized to assets
other than stocks, to stocks of nonpublic companies, to the stocks trading in other countries stock
markets, and to periods other than the sample period.

Background
Since the outset of the industrial revolution, the equity market has played an instrumental
role in the progress of economic production. This role has become much stronger with the
growing complexity of the economic structure, particularly since the financial crisis of 2008
(Borys, 2011; Chiarella, Dieci, He, & Li, 2013; Dempsey, 2013; Doh & Connolly, 2013;
Kolozsi, 2013). Thus, capital asset pricing and how equilibrium is established in the equity
market have become the focus in all asset pricing models. Yet because asset markets are forward
looking, asset pricing in the equity market is distinct from pricing mechanisms in other markets.
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In the equity market, the time pattern of expected cash flows and the time difference between
asset purchase and future cash flows incorporate the elements of risk and expectations into the
asset pricing models. Therefore, the important challenge in asset pricing models is to find out
which factors determine the risks inherent in a specific asset. To answer this question, I
developed a multifactor model for asset price determination in the U.S. equity market, with
special emphasis on the change in monetary policy instruments of the Federal Reserve (the Fed).
In the current economy, most individuals are directly or indirectly involved in the stock
market. Each day, individual and institutional investors, such as mutual fund managers and
insurance company representatives, invest funds in the stock market. Thus, to decide which stock
to buy or sell, investors need to be able to estimate the expected rate of return on various stocks
and the amount of risk inherent in each stock. On the other side of the spectrum, business
corporations that try to raise capital by offering new securities to the market need to know how
to decide on the price of the new securities. This research project was designed to study how the
investors in the equity market decide on allocating their investment funds in various stocks—in
other words, how they make choices on what stocks to buy or sell in order to obtain an optimum
portfolio of stocks that maximizes their return and minimizes their risk.
Traditionally, the mandated goal of monetary policy has been price stability and optimal
output and employment in the economy. To achieve this goal, central banks can manipulate some
monetary policy instruments, such as by changing short-term interest rates and the volume of
money supply. However, the effect of monetary policy on the so-called real economy develops
through the broad channel of financial markets, including the equity market. In fact, monetary
policy affects investors’ asset allocation decision making, and subsequently this effect will be
transmitted into the real economy. Therefore, knowledge of how monetary policy affects the
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financial market, and more specifically the equity market, is essential for understanding how
monetary policy affects the broader economy. Because stock prices are highly sensitive to
economic conditions and their values are volatile, this sensitivity can cause large swings in stock
prices, lead to bubbles, and damage the whole economy (Borys, 2011).
Investors’ decisions on what securities to purchase or sell in the equity market depend on
three factors: (a) changes in the current and future dividends of the company, (b) changes in
short-term interest rates, and (c) the element of risk involved in investing in a specific asset. The
role of central banks and monetary policy implementation is essential for all three factors. For
example, by changing short-term interest rates, the Fed sends signals to investors about the
current and future economic outlook, which affect investors’ buy and sell decisions in the stock
market. Subsequently, investors’ decisions to buy and sell affect the asset prices, which, in turn,
impact the asset allocation in the broader macroeconomy. Moreover, any signal about a riskier
macroeconomic environment in the future will reduce asset prices in the equity market (Chiarella
et al., 2013).
Investors require a higher rate of return for investing in a specific asset if they expect the
Fed to increase interest rates or if they expect a higher degree of uncertainty in the stock’s future
cash flows. Bernanke and Kuttner (2003), in their seminal research, indicated that the elements
of risk and expectations are the most significant factors in asset price determination. In other
words, the diversion of actual pay-offs from expected pay-offs makes one asset riskier than the
other, and this differentiates the investors’ expected or required rates of return for different
assets. This relationship suggests that there is always a trade-off between the expected rate of
return and risk of different assets: More risk requires more return. Hence, analyzing the risk-
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return relationship has historically been the theoretical foundation of all asset pricing models
(Nyberg, 2012). This relationship also served as the framework for the model in this dissertation.
The theoretical explanation of asset pricing equilibrium in the equity market was
accomplished by Markowitz (1952) and Sharpe (1964), each of whom won the Nobel Prize for
his work. The capital asset pricing model (CAPM), which was built upon the previous theory of
modern portfolio theory (MPT) by Markowitz, thoroughly explained the relationship between
risk and rate of return for any specific asset in the equity market. y making some specific
assumptions about operation of the capital market and investors, CAPM concluded that rational
investors would seek a portfolio of assets that would yield the highest expected return in excess
of the risk-free rate. In addition, CAPM indicates a linear relationship between the expected rate
of return of a specific stock and its risk. To fill the existing gap, I added four factors to the
standard CAPM. Three factors were monetary instruments of the Federal Reserve, namely M2,
the Federal Funds Rate, and the Federal Funds Future.
Different assets have different degrees of uncertainty, as defined by the diversion of
actual return from the expected return, which implies different degrees of risk for different
assets. Thus, two assets with the same cash flows might have different prices in the equity
market if investors decide that one is riskier than the other. Therefore, the relationship between
the expected rate of return of an asset and the risk inherent in the asset is one of the fundamental
issues of asset pricing, both theoretically and practically. The CAPM that has been the most
controversial and referenced theory in theories of investment has thoroughly analyzed this
relationship between risk and expected rate of return.
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The capital asset pricing model started with the single-factor CAPM model, which
developed a simple linear relationship between the investors’ expected rate of return from a
security and the systematic risk inherent in that security. This model was later developed into
several specific multifactor models. As noted by Sehgal and Balakrishnan (2013), studies with a
firm-specific emphasis were Basu et al., Stattman, and Rosenberg et al. Other researchers
focused on the relationship between monetary factors and change of stock prices in the equity
market and found significant results indicating a significant relationship between monetary
factors and stock prices in the equity market (Berger & Kibmer, 2009; Febrian & Herwany,
2010; Doh & Connolly, 2013; Gwilym, 2013; Kolozsi, 2013).
Furthermore, the role of money has changed immensely since the revolutionary growth of
information technology. That role has grown as the economic structure has become more
complex, specifically since the financial crisis in 2008. Thus, along with the changes in the
structure of financial markets, the role of the Federal Reserve System broadened. The Fed now
has the authority both to act upon economic activities through its various policy instruments and
to regulate and supervise the whole monetary system, including commercial banks.
Announcements by the Federal Reserve—even the way that they are worded—affect future
economic forecasts as well as stock prices throughout the world (Kolozsi, 2013).
Moreover, along with these changes, the role of monetary policy instruments has
changed. Since the early1990s, and specifically after the seminal work of Bernanke and Blinder,
the Federal Funds Rate has been the most used policy instrument by the Fed (Chiarella et al.,
2013). Therefore, researchers are now more focused on using the Federal Funds Rate in their
research to investigate the effect of monetary policy on the equity market (Chiarella et al., 2013;
Dempsey, 2013; Febrian & Herwany, 2010; Gabaix, 2011). Moreover, as noted by Chen (2007),
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the newly used instrument for analyzing the effect of equity markets' expectations and the future
course of monetary policy, the Federal Funds Futures, came from a study conducted by Bernanke
and Kuttner. Their research showed that the elements of monetary policy changes that are
unexpected by the public have a significant effect on equity prices by changing the equity
premium.
The model constructed was based on five hypotheses related to the relationships between
rates of return on stocks of publicly traded companies and relevant risk factors. I collected time
series of cross-section data (panel data) on the realized rate of return on the equity of a sample of
publicly traded U.S. corporations as well as data on overall U.S. market rate of return on equity,
the change in money supply, M2, change in the Federal Funds Rate, and change in Federal Funds
Futures, over the 10-year period 2005-2015. I analyzed data using multiple regression models
appropriate for panel (time series of cross-section) data analysis.

Problem Statement
The important issue in asset pricing models is to identify the factors that determine the
risks involved in the purchase of a specific asset (Sharpe; Linter; Mossin; as cited in Chiarella et
al., 2013). The general problem addressed in this research was the factors that influence
investors’ decision making in the equity market and how equilibrium is established in this
market. The financial and economic crisis of 2007-2008, which surprised many economists and
financial authorities, was considered to indicate a deficiency of the classical and neoclassical
approach to understanding financial problems in the economy (Kolozsi, 2013). Furthermore, the
literature has inadequately addressed the impact of monetary policy on the equity market
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(Abdymomunova & Morleyb, 2011; Alves, 2013; Berger, 2011; Febrian & Herwany, 2010;
Levy, 2012). Therefore, the specific problem under study in this research was the impact of
monetary policy factors, while controlling for macro and firm specific factors, on the equity
market. This problem was important to address because the impact of monetary policy on the
economy and economic resource allocation via the equity market is significant.
This research is an enhancement of the work of Bernanke and Kuttner (2003). However,
the current model enhances Bernanke and Kuttner’s model with the addition of the monetary
aggregate M2 and the Federal Funds Rate. As a result, I seek to contribute to the field in
developing a model consisting of five independent variables: M2, or the level of quantitative
easing of the Federal Reserve; the Federal Funds Rate; Federal Funds Futures; companies’ size
as firm-specific risk; and the expected rate of return on the overall stock market as the systematic
risk.
Purpose of the Study
In this quantitative study, I examined the effect of the independent variables market
return, company size, change in money supply (M2), change in the Federal Funds Rate, and
change in Federal Funds Futures on the dependent variable, the expected rate of return of
companies’ equity. In this ex post facto design, I collected time series of cross-section data
(panel data) on the realized rate of return on the equity of a sample of publicly traded U.S.
corporations. The data, from publicly available sources, covered the 10-year period of 20052015. I analyzed data using multiple regression models appropriate for panel data (time series of
cross section) analysis. The findings are intended to help individual and institutional investors
make more informed investment decisions and to assist monetary policy authorities in evaluating
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the impact of monetary policy on the stock market and thus taking preemptive actions to prevent
stock market crashes.

Methodology
Multiple Regression
Multiple regression is a statistical technique that allows one to assess the relationship
between one dependent variable or criterion and several independent variables or predictors.
Both the dependent variable and independent variables should be continuous; however, it is
possible to include discrete or dichotomous variables as dummy variables. Multiple regression is
an extension of bivariate regression in which several independent variables are included to
predict a value on a dependent variable. Multiple regression is a flexible technique, and it can be
used with experimental, observational, and survey research. Multiple regression can determine
the strength of the association between a set of predictors and criteria. In addition, it can indicate
the statistical significance of each of the independent variables in predicting the dependent
variable.
The Assumptions
The assumptions of multiple regressions follow:
1. Outliers can impact the precision of results in multiple regression and must be dealt

with prior to conducting research.
2. The ratio of cases to predictors: Multiple regression can be sensitive to sample size,

and if the sample is too small, the results will not be accurate. In order to be able to
accurately test for multiple correlation and regression coefficients, it is essential to
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have a sample size greater than 104 plus the number of predictors in multiple
regression.
3. The third assumption is multicollinearity: Multiple regression is sensitive to

multicollinearity, which is when at least two of the independent variables in the
equation are highly correlated with each other. Multicollinearity makes the regression
equation unreliable and can yield large standard errors.
4.

Assumption 4 is normality of variables: Although there is no need for variables to be
normally distributed, the prediction equation is enhanced if all of the variables are
normally distributed.

The Types of Multiple Regression
There are three types of multiple regression:
1. Standard type, simultaneous or direct multiple regression is the most widely used type

of multiple regression. In this type all predictors are entered into the equation at the
same time, that is, the overlapping variance refers to the overlap that is shared among
the predictors.
2. The second type of multiple regression is sequential in which the predictors enter into

the equation according to an order determined by the researcher, overlapping variance
is assigned to the predictors in the order of entry into the regression equation.
3. The third type of multiple regression is statistical or stepwise multiple regression in

which the order of entry for the independent variables depends on statistical criteria.
The software package SPSS decides which predictor to put into the equation at each
step based on statistical criteria that the researcher decides on.
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The Biases in Multiple Regression
Multiple regression provides an estimate of the effect on Y due to arbitrary changes in X.
If an omitted variable can be measured and included, multiple regression is a solution to omitted
variable bias. In the case of multiple regression, it is possible to infer the statistical inferences
about causal effects from one population and settings to other population and settings. The
threats to the internal validity of regression are omitted variable bias, sample selection bias,
errors-in-variables bias, and simultaneous causality bias (Nachimas & Nachimas, 2008). Omitted
variable bias exists if an omitted variable is both determined by Y and is correlated at least to one
independent variable. The logical solution to omitted variable bias is to measure the variable and
include it as an independent variable in the multiple regression.
If an interaction term is omitted incorrectly, then there is the problem of wrong functional
form, and it can use nonlinear specifications (Trochim, 2006). When there is an error in data
measurement such as data entry errors and recollection errors in surveys, the errors-in-variables
bias occurs. The researcher can prevent variable bias by checking on data to be precise and by
adopting a better procedure for measuring the data, in other words, cross-check the subsample of
data through various administrative records. Sample selection bias is caused by random sampling
of the population. Moreover, sample selection bias causes correlation between an independent
variable and the error term. Simultaneous causality bias is a bias caused when both X causes Y
and Y causes X. This bias can be controlled through randomization (Trochim, 2006).
Rationale for the Particular Method Chosen
I investigated the relationships between the dependent variable and the five independent
variables by employing ex-post facto research design. I chose the ex-post facto design because
the independent variables of the model cannot be experimentally manipulated and, therefore, it
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was impossible to collect data through experimentation and employ experimental designs
(Campbell & Stanley, as cited in Trochim 2006). The ex-post facto design using existing data
was the most appropriate design for this study. This design has been used before in the literature;
in fact, most of the studies in this area used regression coefficient for testing their variables. I
considered this design as the best fit for my study.
Research design is “the glue that holds the research projects together” (Trochim, 2006, p.
171). In other words, it shows how the research is structured and how the whole procedure of
research is put together. “Internal validity is the approximate truth about inferences regarding
causal relationship” (p. 172). A strong design minimizes the threat to internal validity. The
researcher has the flexibility to minimize the threat to internal validity by changing the research
design. In order to evaluate different research designs, a researcher needs some criteria and a
definition for a good design. “A good design is a design that is doing one thing at a time”
(Singleton & Strait, 2005, p. 187). This means that a good design is one in which only
independent variable produces the outcome and nothing else. To allow only one factor, the
independent variable varies and controls the rest. However, distortions occur in all research,
either because a researcher is not aware of all the facts or because there are other concerns.
Therefore, one must redefine a good design as one that minimizes the threat to internal validity.
A researcher has the flexibility to minimize the threat to internal validity by changing the
research design; therefore, design selection is important in research (Trochim, 2006). That means
the type of research design that researchers construct determines whether there will be a causal
or correlational relationships in the research. Therefore, on the basis of this criterion, one can
rank the research designs based on their internal validity, or their approaches towards

13

randomization, because randomization is the factor that determines the internal validity of the
designs (Trochim, 2006).
Panel Data Design
A panel dataset consists of observations on multiple units (entities, companies,
individuals, etc.), which is the unit that is observed at two or more points in time. The general
model framework for regression analysis using panel data approach is:

Y jt =
β 0 j + β j X jt + ε jt

(5)

where, j= 1,2,……N represents individual items in the cross sections, t=1, 2, 3,.T represents time,

β 0j is the intercept for unit j, β j is the row vector of regression coefficients, X is the N-by-T matrix
of observations on N units, and ε it is the error term. The error tem has two dimension, one for the
units and one for time.
The general model expressed in Equation (5) can take three possibilities (Beck, 2001):
1.

Beck (2001) defined pooled Regression without Individual effects as:

If β 0j contains only a constant term for all the units, that is individual units have the same
intercept, then ordinary least square approach provides consistent and efficient
estimates of the common α and the slope vector β, provided assumptions of OLS are
met. (p. 24)
In this model, both slopes and intercepts are the same for all units. The pooled regression
model can be expressed as follows:

Y jt =
β 0 + β j X jt + ε jt

(6)
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2. Fixed Effects (FE): In the FE model each unit j has its distinct intercept β 0j and each

β 0j is a nonrandom constant. The OLS is applied to solve the regression equation by
including N-1 dummy variables in the model which take values of 1 if i = j and 0 if i

≠ j. This model is often referred to as Least Square with Dummy Variables (LSDV).
The slope is the same for all units and the intercepts differ according to cross-sectional
units, or time, or both cross-sectional units and time. The fixed effect model can be
expressed as:

Y jt =β 0 j + β X jt + ε jt

(7)

3. “Random Effects (RE): In RE model it is assumed that each intercept β 0j contains a

constant term, which is the same for all units, and a random term, which is different
for each unit. So, the RE model would be” (Beck, 2001, p. 26):

Y jt = ( β 0 + u j ) + β j X jt + ε jt

(8)

Other variants of the random effect model include fixed intercept, random slope as shown in
Equation (9) and random intercept, random slope as shown in Equation (10):

Y jt =β 0 + ( β j + v j )X jt + ε jt

(9)

Y jt = ( β 0 + u j ) + ( β j + v j )X jt + ε jt

(10)

The RE model is solved “using general least square (GLS) approach” (Beck, 2001, p. 27).
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Research Questions and Hypotheses
The research question (RQ) in this study is:
RQ: How do the independent variable market rate of return, company size, the change in money
supply, M2, change in Federal Fund Rate, and change in Federal Fund Future affect the expected
rate of return of companies’ equity?
This RQ leads to the following hypotheses:
Hypothesis 1
H0: There is no relationship between the independent variable market rate of
return and the dependent variable companies’ expected rate of return on equity.
H1: There is a relationship between the independent variable market rate of return
and the dependent variable companies’ expected rate of return on equity.
Hypothesis 2
H0: There is no relationship between the independent variable company’s size
and the dependent variable companies’ expected rate of return on equity.
H1: There is a relationship between the independent variable company’s size and
the dependent variable companies’ expected rate of return on equity.
Hypothesis 3
H0: There is no relationship between the independent variable change in money
supply (M2) and the dependent variable companies’ expected rate of return on
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equity.
H1: There is a relationship between the independent variable change in money
supply (M2) and the dependent variable companies’ expected rate of return on
equity.
Hypothesis 4
H0: There is no relationship between the independent variable change in Federal
Funds Rate and the dependent variable companies’ expected rate of return on
equity.
H1: There is a relationship between the independent variable change in Federal
Funds Rate and the dependent variable companies’ expected rate of return on
equity.
Hypothesis 5
H0: There is no relationship between the independent variable change in Federal
Funds Futures and the dependent variable companies’ expected rate of return on
equity.
H1: There is a relationship between the independent variable change in Federal
Funds Futures and the dependent variable companies’ expected rate of return on
equity.
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The above hypotheses were tested by running the following multiple regression model:
jt 0 1 t 2 j 3 t 4 t 5 t jt RR = β + β MR + β S + β MS + β FFR + β FFF + ε (3)
where
RRjt = Rate of return on company’s j stock during year t.
MRt = Rate of return on the overall stock market during year t.
Sj = Company’s j size, a dummy variable 1 if company is small cap and 0 if company is
large cap.
MSt = Change in money supply M2 during year t.
FFRt = Change in the Federal Funds Rate during time t.
FFFt = Change in Federal Fund Futures during period t.
ε jt = Regression residual.
The rate of return on company’s j stock during year t, RR jt,, is calculated using Equation
(4):

RR jt =

Pjt − Pj( t −1 ) + D jt
Pj( t −1 )

where P jt and P j(t-1) are price of company j stock in years t and (t-1), respectively, and D jt
is the dividends paid by company j during year t.
The regression model will be conducted using methods developed for panel data analysis.
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RR jt =
β 0 + β1MRt + β 2S j + β 3MSt + β 4FFRt + β 5FFFt + ε jt
Where,
RR jt = rate of return on company’s j stock during year t
MR t = Rate of return on the overall stock market during year t
S j + Company’s j size
MS t = Change in money supple M2 during year t
FFR t = Change in federal fund rate during time t
FFF t = Change in federal fund futures during period t

 = Regression residual.
Population
The target population included publicly trading companies in the United States whose
securities are traded in the New York Stock Exchange (NYSE) or NASDAQ. However, the
sampling frame chosen for this target population was the list of companies whose stocks belong
to U.S. companies and not to the stocks of non-U.S. companies that trade in the U.S. stock
market. To fulfill this purpose, I chose the list of companies that constitute the Russell 3000
Stock Index, which includes about 98% of the investable U.S. equity market (www.russell.com).
Therefore, the unit of analysis in this study was each company in the Russell 3000 Index that has
been operating as public company for the period of 2005- 2014 The data, that is, the
characteristics or variables of the units of analysis that I studied, were monthly rates of return of
the stocks and the companies’ market capitalization.
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Sampling and Sampling Procedures
I used stratified random sampling method for this study “to ensure that different groups
of the population are represented adequately in the sample” (Nachmias & Nachmias, 2008, p.
171). The target population of the study was publicly trading companies in the United States
whose securities are traded in New York Stock Exchange (NYSE) or NASDAQ. However, the
sampling framework was the list of companies that constitute the Russell 3000 Stock Index; the
unit of analysis was each company in the Russell 3000 Stock Index. The stratification was based
on companies’ market capitalization (size). The Russell 3000 stock index consists of 1,000 large
capitalization and 2,000 small capitalization stock. Therefore, one third of the sample was taken
from large cap stocks and two thirds from small cap stocks.
The sample period was from January 2005 to January 2015, and time-series data on the
selected companies was collected for this period. This time period was chosen because (a) it
provided the opportunity to test the effect of monetary policy on equity market for both pre- and
post-2008 crisis, and (b) it covered the era of post financial crisis where general economic
conditions were completely different.
Sample size determination is based on the sampling theory. The sampling theory
addresses sampling distribution of parameters of the population. Each population parameter has a
specific sampling distribution. For example, sampling distribution of the mean of a large
population is normal and sampling distribution of multiple correlation coefficient is the F
distribution. In the test of hypothesis procedure, there are mathematical relationships between
the following elements: (a) sample size, (b) type I error, (c) appropriate power of the test, and (d)
required effect size. The type of the mathematical relationship between above elements depends
on the parameter that one intends to estimate. Power of the test is the probability of rejecting the
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null hypothesis when it is false, in other words, it is the probability of detecting an effect when
the effect does exist. To determine the minimum required sample size in a study tone must know
the parameter that one intends to estimate, a type I error, the required power of the test, and the
effect size. Conversely, if for any reason the sample size is predetermined then we can calculate
the power of the test for that sample size.
My research involved a multiple regression with five predictors. The parameters were the
regression coefficient (the betas), and the multiple regression coefficients (2). To determine the
minimum sample size, the conventional practice is to have a type I error of 5% and a minimum
power of 80%. According to Cohen (1988, p. 412) the effect size in a regression model is
defined as (a) small effect = 0.02, (b) medium effect = 0.15, and (c) large effect = 0.35. The
effect size measures percentage of variations in the dependent variable explained by the
independent variables divided by percentage of variation in the dependent variable not explained
by the independent variables and is calculated through Equation (11):

f2=

R2
1 − R2

(11)

where, f2 is the square of the effect size and R2 is the square of coefficient of multiple regression.
To calculate minimum required sample size for my study, I used GPower 3.1. I selected
linear multiple regression, fixed model, single regression coefficient. Following their instructions
on their manual (2014), for a two-tail test with medium effect size of 0.15, number of predictors
5, alpha 5%, and power 0.80, the software gave me sample size of 55. If I increase my power to
95%, then the required sample size would be 89. Minimum sample size for different effect sizes
and a range of powers is shown in Table 1.
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Table 1

Minimum Sample Size for Selected Powers and Effect Sizes
Power
Effect size
Small (0.02)
Medium (0.15)
Large (0.35)

0.8
395
55
25

0.85
451
62
29

0.90
528
73
33

0.95
652
89
40

To see how sample size and power are related one can plot them for any specific effect
size and type I error. The relationship between sample size and power for medium effect size of
0.15 and alpha of 5% is shown in Figure 1.

t tests - Li
Tail(s) =

90

Figure 1. Relationship between power and sample size.
For the purpose of my study I decided with a sample size based on medium effect size
and 95% power which as shown in Table 1 is 89 units. So I selected 90 companies for ease of
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stratification. Therefore, stratified sample consisted of 30 large cap corporations randomly drawn
from Russell 1000 Stock Index and 60 small cap corporations randomly drawn from Russell
2000 Stock Index.
Recruitment, Participation, and Data Collection (Primary Data)
In this research data was obtained from the existing financial databases and the data
collection process did not require use of survey instruments or interviews. The required data
were obtained from different sources: Companies’ balance sheets were obtained from Securities
and Exchange Commission (SEC); monthly stock prices for every company was attained from
Yahoo -finance website; and the stock market volatility index was retrieved from Chicago Board
of Options Exchange (CBOE) website. For recording and storing data Excel worksheets was
used and the various features of Excel will be utilized to analyze the data and test the hypotheses.

The scope of CAPM, single factor or multifactor, can include all risky assets, such
as stocks and bonds of public and nonpublic corporations, real estate, foreign exchange,
gold, and so on. However, typically, testing of CAPM has been done for stocks that are
publicly traded in the stock market. Therefore, the scope of my research was confined to
all publicly traded companies in the U.S. security market. The variables of the units of
analysis was retrieved from the stock market databases and the Federal Reserve website.
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Data Analysis Plan
Data analysis was conducted using SPSS software and to test hypotheses for the
existence and form of relationships between variables and verification of statistical significance
of correlation and regression coefficients. In the SPSS environment, panel data can be analyzed
using Analyze – Mixed Models – Linear. SPSS which applies Maximum Likelihood approach
for doing panel data analysis. Sample statistics required for data analysis were calculated from
the collected data and were reported in tables, histograms, and charts. The results of data analysis
were reported in tables containing estimated correlation and regression coefficients, relevant test
statistics, and the significance levels (p-values).
How Data Were Screened and Cleaned
To clean the data, I looked at the value of z scores. If the absolute value of z scores of
some data was greater than 3.29, then those data were removed. The dependent variable was the
expected rate of returns of publicly trading companies in the stock market, and the five
independent variables were the overall rate of return for the whole stock market, which is the
basic CAMP theory, company size as measured by the companies’ market capitalization, the
change in money supply M2, change in the Federal Funds Rate, and change in Federal Funds
Futures. I employed linear regression, and all independent variables were put into SPSS
simultaneously (the option, enter). I showed the model fit by normality plot.
Threats to Validity
Conclusion Validity
A threat to conclusion validity is when the researcher reaches a conclusion about the
relationship that is not correct. Here, there are two types of errors about relationships: (a) to
conclude there is no relationship when in fact there is one, and (b) to conclude there is a
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relationship when in fact there is not. In most cases, when the data sample is not as big, the
researcher misses the relationship that exists because it might be hard to find relationships in the
data at all. “We tend to have more problems finding the needle in the haystack than seeing things
that aren't there” (Trochim, 2006, p. 65).
In the first type of error, no relationship is found while there is a relationship because of
“the tiny needle and too much hay” or “signal-to-noise ratio problem” (Trochim, 2006). This
happens when there are too many factors that make it hard to see the relationship. The noises that
create threat to conclusion validity result from low reliability of measures due to, for example,
poor wording in the questionnaire or a bad instrument design (Trochim, 2006). Noise is caused
by, for example, disturbances outside the research area and other irrelevant events that can
distract the researcher or the participants (Trochim, 2006).
Sometimes the researcher finds a relationship when there is not one. Researchers
manipulate the data to get the results they wanted for support of their hypotheses. In other words,
they are "fishing" for a specific result and they get it through analyzing the data repeatedly under
slightly differing conditions or assumptions. Statistically, the researcher sets an arbitrary value
for the level of significance. More importantly, there are errors due to the variety of assumptions
that the researcher makes. In quantitative research this is referred to as the violated assumptions
of statistical tests (Trochim, 2006).
Trochim (2006) suggested the following for conclusion validity. Good statistical power
means to have the statistical power greater than 0.8 in value, which can be achieved by collecting
more information and using a larger sample size. The second is to raise alpha level, for example,
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using 0.10 significance level instead of a 0.05 significance level. Finally, one can increase the
effect size.
External Validity
External threat to validity is when researcher draws incorrect inferences from the sample
data to other past and future situations. Threat to external validity impedes the generalization of
the research findings. Cronbach (as cited in Trochim, 2006) has framed the issues related to
external validity in two ways: generalizing from the finding of research to the cause and effect
that they represent, and generalizing from the categorizing represented in a study to different
categories. External validity is when the statistical inferences can be generalized from the
population and setting studied to other populations and settings. Randomization and the
appropriate sample size will eliminate the effects of intrinsic factors in the experiment. In this
study, I used randomization and appropriate sample size to avoid threats to external validity in
my research.
Internal Validity
Internal validity in causal relationship means the researcher can demonstrate that the only
variable that caused the outcome was the independent variable and nothing else. Trochim (2006)
explained that in order to have a causal relationship there must be “temporal precedence, covariation of cause and effect, and no plausible alternative explanations” (p. 173). Even if one has
the first two in a causal relationship, it is not certain that the intervention has caused the effect.
These alternative explanations are threats to internal validity, and the researcher must rule them
out to get a valid causal relationship. Internal validity exists if the effect is caused by
independent variables and not by some extraneous variables. In this research, because I
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implemented random sampling, there was no threat to internal validity. Also, in my research,
there was no measuring instrument; therefore, there was no threat to construct validity.
Ethical Procedures
In this research, there was no treatment of human participants; therefore, there were no
ethical procedures. The data that I used were from public sources.
Summary
Asset pricing models have been the center of attention both in the academic circles and
among financial practitioners. The emergence of modern finance theories started with the
seminal works of Markowitz’s mean-variance analysis and Sharpe’s and Linter’s capital asset
pricing model (CAPM). From here, the famous expected return-beta relationship of CAPM is
deduced (Sharp, 1964). The expected excess return of any security is linearly related to the beta
of the security and the expected excess return on the market portfolio.
The analysis of asset pricing and its understanding has a lot of implications for
investors in the stock market. Investors buy undervalued stocks and sell overvalued stocks
every day and making correct decisions makes a difference for gain or loss for investors and on
a macro level will help or hurt the overall economic stability. Moreover, the intertwining
reaction between macroeconomic factors and micro decisions are a topic that has to be given
more attention in the economic- financial research. Inclusion of time, business cycles, and
unexpected shocks into asset pricing models were an effective way of solving the problem 3).
Thus, what was needed was a comprehensive asset pricing model that encompasses all the
relevant macroeconomic factors with the goal of a unified model of macro-finance asset pricing
model. Therefore, I developed a multifactor model based on CAPM assumptions but one more
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elaborate and suitable for current economic conditions. I focused on monetary factors and
selected three key instrument of monetary policy for my project. This decision was based on
two reasons: 1- The evolution of information technology has changed the nature of capital
market and specifically, the equity market tremendously and has accelerated their role in
economic growth. 2- Since the great recession, the importance of Federal Reserve and
monetary policy in combating the recession and on the macro economy as a whole has grown.
*For learning the results and more about the subject, please read:
The impact of monetary policy on equity market (www.alphabetaresearch.com)

The CAPM (www.alphabetaresearch.com)
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