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Abstract—This research paper investigates the in-
fluence of the United States Real Gross Domestic
Product (GDP) on the market capitalization of com-
panies listed in the S&P 500 index, with a specific
focus on individual sectors. Employing regression
analysis, I examine data spanning the years 2007
to 2021, aiming to unravel the intricate relationship
between economic growth and market performance.
The study reveals intriguing insights, highlighting
the presence of a consistent and positive correlation
within the Communications and Real Estate sectors.
By analyzing the interplay between US Real GDP and
sector-specific market capitalization, I shed light on
the potential impacts of macroeconomic factors on
distinct segments of the market. My findings hold
relevance for investors, analysts, and policymakers
alike, as they offer valuable perspectives on how
economic indicators influence the market behavior of
specific sectors. This research contributes to a deeper
understanding of financial dynamics and can aid in
making well-informed decisions within the realm of
finance and investment.

I. INTRODUCTION

One of the most discussed and theoretically as
well as empirically studied questions in economics
seems to be the possibility of macroeconomic fac-
tors significantly affecting the stock market and its
prices.

As activities on the financial markets play an
essential role in the everyday life of individual
households, detecting a relationship between move-
ments in the markets and specific macroeconomic
elements is a topic, which has been occupying many
researchers in the fields of finance and economics.
Multiple literature pieces attempting to describe a
significant pattern to clarify some of the uncertain-
ties ruling the financial markets have been published
so far. However, it seems that the search for clear

answers to the crucial question as old as the stock
markets themselves continues.

A strongly related issue, posing an interesting and
notable further question, would be the influence
of particular macroeconomic factors on the market
capitalization of companies listed in key indices
such as the S&P500 Index.

As market capitalization is calculated by multiply-
ing the total number of outstanding stocks of a
company by their price, it is directly linked to the
prices in the financial markets.

Market Cap = Current Share Price @)
x Total Number of Shares Outstanding
@)

Thus, analyzing the effect of individually chosen
macroeconomic factors such as the U.S. Real Gross
Domestic Product on the market capitalization of
companies traded in the SP500 is closely connected
to studies on the question discussing the influence
of macroeconomic factors on the stock markets.

II. RESEARCH QUESTION

The main purpose of this paper is to establish a
credible answer to the following research question:

”What is the effect of U.S. Real GDP on different
S&P500 sector indices’ market capitalization”

This purpose will be achieved through regression
analysis, the contents of various literature pieces as
well as the knowledge and skills of the writers. The
Macroeconomic Factor most essential in this paper
will therefore be the Real Gross Domestic Product
of the United States. However, as mentioned in the
introductory paragraph having a look at multiple



other economically significant factors would most
likely prove beneficial and an interesting study.
Thus, an additional focus beyond U.S. Real GDP
will be seen throughout this paper as well.

ITI. DATA

The Data used for the regression analysis will
be in the form of quarterly panel data from the
year 2007 until 2021 and retrieved from Bloomberg
and from the Federal Reserve Economic Research
database (FRED). The Data includes level values
of:

o Market Capitalization of S&P500 Index con-
stituent in Million U.S. Dollar for different
sectors !

o United States Real Gross Domestic Product in
Million U.S. Dollar

o United States Unemployment Rate in Percent-
age Points

o United States Federal Debt in Million U.S.
Dollar

o United States Federal Rate in Percentage
Points

o United States Crude Prices in U.S. Dollar
The market capitalization of individual companies
in the S&P500 Index will be sectioned into the
following sectors:

Communication, Consumer Discretionary, Con-
sumer Staples, Energy, Financials, Health Care, In-
dustrials, Information Tech, Materials, Real Estate,
and Utilities.

The mean value of the sector-specific market cap-
italization per quarter will then be calculated and
used as the final form of the dependent variable in
the regression analysis. Missing data occurring from
the market capitalization dataset will be dealt with
by completely removing individual companies with
missing values.

The programming will be executed in the program-
ming language “Python.”

IV. REGRESSION VARIABLES
We employ four macroeconomic factors as Con-
trol Variables in my regression model. These factors

!'As an approximation of the index, I used the constituents of
the iShares Core S&P 500 UCITS ETF.

will not only be included to control for the omitted
variable bias but also to have a look at macroeco-
nomic factors beyond the real GDP as mentioned
above. They will thus present the focus of the
regression analysis in order to ultimately answer the
leading question.

A. Real GDP

It is well known that one of the most stud-

ied questions in the realm of financial markets is
whether or not macroeconomic factors significantly
influence stock markets. Well-studied and analyzed
factors include the GDP [1].
As the GDP affects the stock market and prices, it
will influence other elements such as the market
capitalization of publicly traded companies, for
instance, the companies included in the S&P500
Index [1].

B. Unemployment Rate

As the unemployment rate can serve as an indi-

cator of the economy’s state, a decrease in the rate
can lead to an increase in investments [2].
A lower unemployment rate signals a healthier
economy with higher production. This scenario
would result in more enthusiasm from investors and
thus expand investments [2]. Therefore, following
this theory, the macroeconomic factor “Unemploy-
ment Rate” is expected to have a significant impact
on the market capitalization of publicly traded com-
panies.

C. Crude Prices

It is theoretically stated that an increase in oil

prices will most likely result in dampened economic
growth, which can lead to decreased expected com-
pany earnings, followed by a negative effect on
stock prices [3].
Additionally, higher input prices for companies
caused by increased oil prices can lead to com-
pressed profit margins. These factors, in combina-
tion with the uncertainty increased prices create,
are likely to cause a negative significant effect on
variables such as market capitalizations of publicly
traded companies [3].



D. Federal Debt Level

An essential element of growth and increased
economic productivity is a strong fiscal outlook [4].
Increased public debt is most likely to result in
increased government spending on interest rates and
thus less on public investment, leading to decreased
access to capital, resources for future public and
private investments as well as confidence in the
prospective economic state [4].

Thus, a significant negative effect of increased fed-
eral debt on elements such as market capitalizations
of publicly traded companies is to be expected.

E. Federal Rate

As the Federal Funds Rate greatly influences

other rates such as the prime interest rate, mortgage
loan rates, and credit card annual percentage rates,
it is of importance in the borrowing and lending
activities of various corporations and consumers in
the economy [5].
An increase in the Federal Funds Rate leads to
increased borrowing costs for companies and con-
sumers. This will result in heightened prices, which
will discourage consumer spending. Lower spend-
ing will create lower revenues and profits, which
ultimately negatively impacts the stock prices of the
affected firms and, therefore, their market capital-
ization [5].

V. REGRESSION MODEL

The Regression Model used in this paper to analyze
the effect of U.S. real GDP and other macroeco-
nomic factors on the sector-specific average market
capitalization of companies listed in the S&P500
Index will be in the form of a multiple linear
regression model:

Y = By + B1 X1t + B2 Xos
+ B3 X3, + BaXas + Bs X5,
+ uy 3)

As in any regression model, Y; represents the
dependent variable also known as the regressand,
whose expected values are estimated with the use
of the independent variables known as regressors.
In this model the regressors are denoted as Xj;.

The pB; portrays the coefficients. These are the

estimated values for the relationship between the
regressors and the regressand and, thus, of great in-
terest and the main focus throughout the regression
analysis.

VI. EMPIRICAL ANALYSIS

Tables 1 and 2 on page 13 list the regression out-
puts, which have been estimated in python. In the
following, there will be five sections each describ-
ing the outputs and general inference on the effects
of U.S. Real GDP, U.S. Unemployment Rate, U.S.
Crude Prices, U.S. Federal Debt and U.S. Federal
Rate on average Market Capitalization over time by
sectors. In the Appendix, the regression and residual
plots of all sectors for which regressions have been
run can be found as well as a heatmap depicting the
correlations between the macroeconomic indicators
used as control variables in the regressions.

A. US. Real GDP

Statistically significant estimations of the coeffi-
cient for U.S. Real GDP 3; can be observed for
the sectors Communication and Real Estate. The
parameter for the communication sector has a value
of 0.0260 and is significant at the 1% level. The
standard error is 0.0094 and the adjusted coefficient
of determination R? has a value of 0.9640. An
increase of one unit of real GDP, which would be
equal to 1 Million U.S. Dollars, thus is estimated to
lead to an increase of the average market capitaliza-
tion by 26 Thousand U.S. Dollars. The parameter
for the real estate sector has a value of 0.0019 and
is significant at the 5% level. The standard error is
0.0009 and the adjusted coefficient of determination
R? has a value of 0.9795. An increase of one unit of
real GDP thus is estimated to lead to an increase of
the average market capitalization by 1.9 Thousand
U.S. Dollars. Thus, for both sectors Communication
and Real Estate, a positive statistically significant
effect on average market capitalization can be esti-
mated. The influence of U.S. real GDP on average
market capitalization in the other sectors seems to
be statistically insignificant.

B. U.S. Unemployment Rate

Statistically significant estimations of the coef-
ficient for U.S. Unemployment Rate 3, are to be



Table I: Variable Description

Variable in Model

Representative for

Label in Python

y,Sector Average Sector Market Capitalization mean_sector

X1 U.S. Real GDP Real_GDP
Xot U.S. Unemployment Rate Unemployment_rate
X3t U.S. Crude Prices Crude_price
Xq ¢ U.S. Federal Debt Federal_debt
X5t U.S. Federal Rate Federal_rate

Bo Constant -

51 Coefficient of U.S. Real GDP -

B2 Coefficient of U.S. Unemployment Rate -

B3 Coefficient of U.S. Crude Prices -

Ba Coefficient of U.S. Federal Debt -

Bs Coefficient of U.S. Federal Rate -

Ut Error Term -

seen for the sectors Consumer Staples, Energy,
Industrials and Real Estate. The parameter for the
consumer staples sector has a value of -1996.1013
and is significant at the 1% level. The standard
error is 475.0441 and the adjusted coefficient of
determination R? has a value of 0.9573.

An increase of one percentage point in the un-
employment rate thus is estimated to lead to a
decrease of the average market capitalization by
1996.1013 Million U.S. Dollars. Similarly, statis-
tically significant negative effects of the unemploy-
ment rate on average market capitalization can be
estimated for the sectors Energy, Industrials and
Real Estate ranging from values of -370.1013 to
-4172.2230 with the lowest significance level being
at 5%. The standard errors lie between 178.3417
and 1072.6771. The lowest adjusted coefficient of
determination R? can be seen in the energy sector
with a value of 0.6989. The influence of the U.S.
unemployment rate on average market capitalization
in the remaining sectors seems to be statistically
insignificant.

C. U.S. Crude Prices

We receive statistically significant estimations of
the coefficient for the U.S. Unemployment Rate
B3 for the sectors Communication, Energy, Health
Care, Industrials and Materials. The parameter for
the communication sector has a value of -225.7810
and is significant at the 1% level. The standard error
is 69.5862 and the adjusted coefficient of determina-
tion R? has a value of 0.9640. An increase of crude

oil prices by one unit thus leads to a decrease of the
average market capitalization by 225.7810 Million
U.S. Dollars. Similarly, a statistically significant
negative effect of crude prices on average market
capitalization can be estimated for the sector Health
Care at the 1% level with a value of -51.3752 and a
standard error of 18.6742. The adjusted coefficient
of determination R? has a value of 0.9657. Con-
trary, a statistically significant positive influence can
be estimated for the sectors Energy, Industrials and
Materials ranging from values 34.4213 to 293.3256
with the lowest significance level being at 1%. The
standard errors lie between 7.7025 and 39.8019.
The lowest adjusted coefficient of determination R?
can be seen in the energy sector with a value of
0.6989. The influence of U.S. crude prices on aver-
age market capitalization in the remaining sectors
are statistically insignificant.

D. U.S. Federal Debt

Statistically significant estimations of the coeffi-
cient for U.S. Federal Debt 5, are to be seen for
all the sectors except Energy and Financials. The
parameter for the communication sector has a value
of 0.0042 and is significant at the 10% level. The
standard error is 0.0022 and the adjusted coefficient
of determination R? has a value of 0.9640. An
increase of the federal debt level by one unit, which
would be equal to 1 Million U.S. Dollars, thus
is estimated to lead to an increase of the average
market capitalization by 4.2 Thousand U.S. Dollars.
Similarly, a statistically significant positive effect



of the federal debt level can be estimated for the
other sectors ranging from values of 0.0007 to 0.003
with the lowest significance level being at 1%. The
standard errors lie between 0.0002” and 0.0023. The
lowest adjusted coefficient of determination R? can
be seen in the energy sector with a value of 0.8754.

E. U.S. Federal Rate

Statistically significant estimations of the coeffi-
cient for U.S. Federal Funds Rate (35 is to be seen
for all the sectors except Energy. The parameter for
the communication sector has a value of 6599.3047
and is significant at the 1% level. The standard
error is 1593.9435 and the adjusted coefficient of
determination R? has a value of 0.9640. An increase
of the federal debt level by one percentage point
thus is estimated to lead to an increase of the
average market capitalization by 6599.3047 Million
U.S. Dollars. Thus, a positive statistically significant
effect on average market capitalization can be esti-
mated. Similarly, a statistically significant positive
effect of the federal rate can be estimated for the
other sectors ranging from values of 375.9451 to
8851.4555 with the lowest significance level being
at 5%. The standard errors lie between 151.5784
and 1683.2421. The lowest adjusted coefficient of
determination R? can be seen in the energy sector
with a value of 0.8754.

VII. CONCLUSION

This paper’s main purpose was to analyse the
effect of the United States’ real GDP on the average
sector-specific market capitalization of companies
listed in the SP500 index over time. Moreover, it
focused on additional macroeconomic factors of
interest, such as the Unemployment Rate, Crude
Prices, Federal Debt, and Federal Funds Rate.
Statistically significant positive estimates of the
relationship between real GDP and average market
capitalization have been evaluated for the Com-
munication and Real Estate sector with respective
values of 0.0260 and 0.0019 at the 1% and 5%
level. Further statistically significant effects have
been established for the unemployment rate in the
sectors of Consumer Staples, Energy, Industrials,
and Real Estate, describing a negative relationship.

Crude prices are estimated to have a statistically
significant negative effect in the healthcare sector
and a positive effect in the energy, industrial, and
materials sectors. The macroeconomic factor of
Federal Debt is estimated to affect average market
capitalization positively on a statistically significant
level in all sectors except Energy and Financials.
Similarly, for the Federal Funds Rate, a statistically
significant positive relationship has been estimated
in all sectors except the Energy sector.

Thus, the answer to the leading question of this
paper, "What is the effect of U.S. Real GDP on
different S&P500 sector indices’ market capitaliza-
tion?” is a statistically significant positive effect of
U.S. Real GDP on S&P500 sector indices’ market
capitalization in the sectors Communication and
Real Estate.

(1]

(2]

(3]

(4]

[5]
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Table II: Regression Output (1/2)

C ication Consumer Discretionary ___ Consumer Staples ___ Energy Financials
Tntercept 426623.1332°F  -101575.6982* 63161.7972* 140636.6070* “61152.2646
(131825.8134) (53595.7324) (33392.2623) (75401.6600) (49080.7712)
Real GDP 002607 0.0049 -0.0031 -0.0054 0.0053
(0.0094) (0.0038) (0.0024) (0.0053) (0.0035)
Unemployment rate ~ 1384.5260 345.4589 -1996.1013%+ -41722230%%%  -1083.2989
(1875.3769) (762.4622) (475.0441) (1072.6771) (698.2316)
Crude price 2257810+ 10.8616 260573 293.3256%+* 4.1270
(69.5862) (28.2913) (17.6266) (39.8019) (25.9080)
Federal debt 0.0042% 0.0025%#% 0.0030%#% 0.0009 0.0011
(0.0022) (0.0009) (0.0006) (0.0013) (0.0008)
Federal rate 6599.304775% 3160.2254#%% 95939957 -923.9504 2118.2440%5%
(1593.9435) (648.0413) (403.7554) (911.7029) (593.4496)
R-squared 0.9673 09473 09611 0.7258 09251
R-squared Adj. 0.9640 09421 0.9573 0.6989 09178

Table III: Regression Output (2/2)

Health Care Industrials Information Tech. Materials Real Estate Utilities
-40738.0436 13095.0882 -100640.4068 -12439.7112 -29193.6376%* -24398.8807
(35376.8140) (23911.5315) (139211.1836) (14591.7968) (12536.1712) (16485.3283)
Real GDP 0.0025 -0.0006 0.0008 0.0007 0.0019%* 0.0017
(0.0025) (0.0017) (0.0099) (0.0010) (0.0009) (0.0012)
Unemployment rate -590.8811 -1244.2789%#* 2037.2711 -160.3370 -370.1013%* -61.4332
(503.2767) (340.1696) (1980.4425) (207.5854) (178.3417) (234.5231)
Crude price -51.3752%#% 344213 587714 38.7420%#* -8.0778 -7.0955
(18.6742) (12.6221) (73.4847) (7.7025) (6.6174) (8.7020)
Federal debt 0.0022%#* 0.0016%** 0.0066*** 0.0007##* 0.0009%+#* 0.0008##*
(0.0006) (0.0004) (0.0023) (0.0002) (0.0002) (0.0003)
Federal rate 2100.1269%** 1395.30627%#* 8851.4555%#* 572.2060%*% 375.9451%* 1085.0825%**
(427.7511) (289.1211) (1683.2421) (176.4336) (151.5784) (199.3288)
R-squared 0.9688 0.9454 0.8865 0.9273 0.9813 0.9574

R-squared Adj. 0.9657 0.9401 0.8754 0.9201 0.9795 0.9532
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Figure 1: Correlation matrix for macroeconomic variables used in regression
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Figure 2: Regression and residual plot Communi-
cation Services sector
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Figure 3: Regression and residual plot Consumer
Discretionary sector
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Figure 4: Regression and residual plot Consumer
Staples sector
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Figure 5: Regression and residual plot Energy sector
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Figure 6: Regression and
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residual plot Financials

70000 o] 13000 .
60000
10000
.
£ 50000 g ©
] ] °
= £ 5000 . .
2 40000 @
] | o % 4
H < g% % o .
g g Seoo o o
£ 30000 £ » Py 05
.
Vo %0 ®e %%
e o LI
20000 . .
—s000 oo o o0
.
1000

0
150 155 160 165 170 175 180 185 190 150 155 160 165 170 175 180 185 190
Real_GDP 167 Real_GDP 1e7

Figure 7: Regression and residual plot Health Care
sector
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Figure 8: Regression and residual plot Industrials
sector
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Figure 9: Regression and residual plot Information
Technology sector
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Figure 10: Regression and residual plot Materials

sect

25000
20000

15000
|

mean_realestate

10000

5000

or

°

mean_realestate

o
4000
2000
[ .. .
. o
B
°°. 000 % o °
>
P ) Y
e, ] % %
3
"
—2000 L
o
.

150 155 160 165 170 175 180 185 190
Real_GDP

17

150 155 160 165 170 175 180 185 130
Real_GDP 1e7

Figure 11: Regression and residual plot Real Estate
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sector
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