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Abstract 

The present paper aims to analyze the impact of eleven macroeconomic factors and the one-

month lagged stock return on the performance of ten sectors within the United States. The set 

of potential factors is based on previous research as well as published methodologies of credit 

rating agencies. It includes the one-month lagged stock return, earnings per capita, consumer 

price index, private consumption, unemployment rate, labor costs, producer price index, oil 

price, gross domestic product, GDP deflator, interest rate and exchange rate. The assessed 

sectors are chosen in accordance to the Global Industrial Classification Standard (GICS) clas-

sification. 

The results show that earnings per capita, consumer price index, private consumption, unem-

ployment rate, producer price index, oil price, gross domestic product and exchange rate have 

a significant impact on at least one of the sectors, whereby earnings per capita is significant in 

eight sector models. Concluding, the estimated models can be used as a foundation for en-

hancing the transparency of credit rating agencies and for future research on the topic. 

Keywords: Credit Rating, Industry Risk, Macroeconomics, Standard & Poor’s, Moody’s Cor-

poration, GICS 
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1 Introduction  

Credit rating agencies (CRA) play an important role in the financial system, inter alia when it 

comes to overcoming information asymmetries in the market. (Levich, Majnoni & Reinhart, 

2002). The current Basel regulations require financial institutions (Basel III, 2011) as well as 

other market participants in the financial industry (Solvency II, 2009), such as CRA, to dis-

close all information that is crucial to understand and reproduce the processes necessary with-

in the core fields of business. When it comes to CRA disclosure, this led to a series of revised 

credit rating methodologies. In these methodologies, the analysis is generally divided into 

two, formally separated parts: The financial risk profile (FRP) and the business risk profile 

(BRP) (S&P, 2015a). The FRP is composed of a quantitative assessment of the profit- and 

loss-statement, the balance sheet and the cash flow statement and gives judgment about the 

profitability as well as the financial sustainability of the company. The BRP, on the other 

hand, covers a mainly qualitative assessment of the country risk, the risk connected to the 

specific industry as well as operational factors such as strategy, management team, internal 

risk management and controlling processes. This assessment is based on qualitative assump-

tions only. The factors influencing the different matters are, just as in the FRP, disclosed in 

the methodology, but the numerical assessment and weighting, leading to an adjustment of the 

rating notation is, for the time being, not possible to disclose transparently. This led to criti-

cism towards CRA (Grene, 2014), as many financial transactions rely on the objectivity of 

credit ratings and hence the comprehensibility of the processes is crucial. 

Since the industry risk assessment is a substantial part within the BRP, the aim of the present 

paper is to identify macroeconomic factors that have a significant impact on the industry per-

formance. In addition, the paper aims to analyze the amplitude of this impact as well as to 

draw conclusions on how to adequately forecast it. Furthermore, the objective is to shed light 

on the analytical approach within the industry risk assessment of CRA, as it generally in-

cludes factors exceeding the standard set of factors in the empirical research. To meet these 

two aims, the authors generate ten separate sector models according to the Global Industrial 

Classification Standard (GICS) sector classification, in which an observed measure of indus-

try risk is explained by several macroeconomic factors. Since most credit rating methodolo-
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gies have been introduced within the past three years only, there is not enough data available 

to explain variation in the applied industry risk measure within the rating process directly. 

Hence, the performance of industry stock indices is applied as a proxy for an observed indus-

try risk measure. The authors are aware that this substitution does not reflect all factors in-

cluded into a proper industry risk analysis carried out by CRA. Nevertheless, they assume the 

findings to be an adequate proxy for future research on the topic. 

This paper separately analyzes ten S&P 500 sector sub-indices’ performance with twelve ex-

planatory factors within the United States (US). These factors are gross domestic product 

(GDP), inflation, exchange, interest and unemployment rates, oil price, producer and consum-

er price indices, private consumption, earnings per capita, labor cost and one-month lagged 

stock return. The factors are selected thoroughly via an analysis of previous research as well 

as published credit rating methodologies. The selected time frame is 20 years (1995-2015). 

The methodology follows a multi-factor time series regression approach, where each individ-

ual S&P 500 sector is regressed against twelve factors over the estimation period starting 

from March 1995 until December 2011. Afterwards, the significant factors at a level of signif-

icance of up to 10 % are selected and tested between January 2012 and December 2015. 

The paper contributes to the ongoing research about the impact of macroeconomic variables 

on stocks, stock indices or economies. Furthermore, it is supposed to enable and improve 

comprehensibility and transparency within the credit rating process, in order to support it as 

an objective, adequate risk measure within the financial industry. In addition to the contribu-

tion to the existing research, this study enables CRA to further improve their methodologies 

by giving quantified estimates of influencing factors for a variety of sectors. 

In Chapter 2, a potential set of significant factors is discussed, based on previous research on 

the topic or related subjects and an analysis of CRA methodologies on how industries are as-

sessed. Afterwards, Chapter 3 introduces the research methodology, covering the selection 

and collection of data as well as the implementation of the regression analysis. Finally, it ends 

by displaying the results of the main regressions, that where then used to derive the final ten 

sector models. These sector models are then discussed and analyzed in Chapter 4. The focus 

is thereby on the economic analysis and interpretation of the causalities between the signifi-

cant factors and the respective sector. Concluding the thesis, Chapter 5 summarizes the re-

search outcome, assesses the achievement of the aim and contribution of the paper and gives 

implications for future research on this topic. 



 

 3 

2 Literature Review 

The paper focuses on twelve factors, whereas the first six factors have been derived from pre-

vious empirical research and another six have been derived from published credit rating 

methodologies. In chapter 2.1, the authors examine the previous research about the impact of 

different macroeconomic factors on the development of different industry stock performances. 

The most commonly used factors are GDP, inflation, exchange rate, unemployment rate, oil 

price and one-month lagged stock return, which are therefore discussed in chapters 2.1.1 until 

2.1.6. In chapter 2.2, the industry risk assessment criteria of the most relevant CRA, Standard 

& Poor’s (S&P) and Moody’s Corporation (Moody’s), are scrutinized and six commonly ap-

plied factors are selected. Based on the analysis, the authors are able to identify the producer 

and consumer price indices, private consumption, earnings per capita, labor cost and interest 

rates as potentially significant factors. 

2.1 Empirical Research 

2.1.1 Gross Domestic Product  

Malik et al. (2014) conduct research on which macroeconomic factors affect the renewable 

energy industry in Pakistan. They examine the relationship between population growth, ur-

banization, industrialization, exchange rate, price level, food production index and livestock 

production index with the industry between 1975 and 2012. The study concludes that GDP 

growth rate as a factor has the largest level of influence with a steady contribution to the re-

newable energy development with 34.41 %, whereas the influence of population (3.49 %), ur-

banization (4.97 %) and inflation (2.27 %) are lower. In addition, the paper by Ngu-

yen (2006), focuses on macroeconomic factors and Japan’s industry risk. The Japanese 

industries are analyzed over the period 1970-2005, comparing the relationship to the various 

factors such as GDP, exchange rate fluctuations and interest rate spread. As a result, the log 

difference of real GDP has an impact of 6.94 for retail and 8.52 for automotive industries at 

1 % significance level and 4.46 for consumer electronic industry at 10 % significance level. 
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The third paper of consideration has a focus on the New Zealand market, in which 

Gan et al. (2006) examine potential correlations between the development of the New Zealand 

Stock Index and seven macroeconomic variables through applying a test for cointegration. 

This leads to two significant results. On the one hand, the interest rate, money supply and real 

GDP have an apparent impact on the stock index. On the other hand, the stock index does not 

act as an indicator for changes in any of the macroeconomic factors. It can therefore be con-

cluded that GDP is proven to have a significant impact on several industries among various 

regions. Hence, it is chosen as a potentially significant factor in the present analysis. 

2.1.2 Inflation Rate 

In their research, Manolis et al. (2002) analyze the correlation between macroeconomic fac-

tors and international industry returns over the period from 1987-1997. The global macroeco-

nomic factors are industrial production, inflation, oil prices, fluctuations in exchange rate 

against US dollar and a measure of credit risk. The outcome shows that the sensitivity of the 

industry returns towards the inflation rate is -3.867 for utilities and 6.586 for metals (nonfer-

rous) industries’ returns at 1 % significance level. For multi-industries the value is 2.83 and 

for electronic components and reproduction it is -3.62 at 5 % significance level. Business and 

public services has a sensitivity of -1.49, forest products and papers of 2.77 and music, mate-

rials and commodities of 1.77 all at 10 % significance level. Although expressed with differ-

ent magnitudes and signs, the study shows that an impact of the inflation rate is eminent. Es-

pecially since the study is carried out on a multinational basis, transferring the conclusion to 

the US market seems promising. 

2.1.3 Exchange Rate 

Analyzing the relationship between macroeconomic factors and Japan’s industry risk, Ngu-

yen (2006) finds the logged difference in the yen’s effective exchange rate to be -2.04 for ma-

chine tools, -1.43 for export and -1.06 for domestic trade at 1 % significance level. The re-

spective difference for the automotive (-1.85), machinery (-1.37), consumer electronics (-

1.94) and petroleum (-2.21) industries are at 5 % significance level and transport equipment (-

2.04) and steel (-4.73) industries are at a 10 % significance level. A study similar in nature 

prepared by Manolis et al. (2002) on the correlation between macroeconomic factors and in-

ternational industry returns over the period from 1987-1997 finds significant correlation be-
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tween exchange rate and the textile and apparel industry with a sensitivity of -0.25 at 1 % sig-

nificance level. Food and household products (0.08), materials and commodities (-0.09) and 

utilities (0.11) are also found significant at a 5 % significance level. Based on the outcomes of 

the studies as well as the role of the US dollar as an important lead currency on a global basis, 

exchange rate is included into the study. 

2.1.4 Unemployment Rate 

Amongst others, McQueen and Roley (1993) researche the impact of macroeconomic news 

on financial markets. Their dataset covers the years 1981 until 2005 with S&P 500 and Rus-

sel 2000 stock price indices, bond yields, actual values and survey-based expectations of an-

nouncements of unemployment rate and producer price index. The outcome of the research is 

that during the recession period, unemployment news has more impact on stock return volatil-

ity with 0.1775 at 1 % significance level than in expansion, where the sensitivity is 0.0369 at 

5 % significance level for S&P 500. Whereas for the Russel 2000 index, in the recession the 

impact is 0.1437 at 1 % significance level and for expansion periods 0.025 at 5 % significance 

level. In comparison, Nielsen et al. (2015) analyze the relationship between macroeconomic 

and industry-specific business cycle indicators and related injuries among Danish construction 

workers within the 1984-2010-time period. They use GDP and the Danish unemployment rate 

as macroeconomic indicators and gross value added and the number of employees as the in-

dustry-specific indicators. The statistical outcome results in an intercorrelation of -0.83 

among business cycle indicators and unemployment (all industries-construction-specific indi-

cators) at 5 % significance level. Additionally, Wan et al. (2013) analyze the impact of mac-

roeconomic announcements on the US forest products industry and find a significant impact 

of industrial production and unemployment rate related news. During an expansion period un-

employment news have a negative impact on the portfolio returns of -0.024 and -0.026 for the 

full sample, both at 10 % significance level. Unemployment has a significant impact on the 

performance of several industries directly and also a behavioral aspect in consumer prefer-

ences. Hence, the inclusion of this factor promises to be valuable to the outcome of the study. 
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2.1.5 Oil Price 

In the study by Elhusseiny, Attia and Almurshidee (2015), the authors pursue a rather com-

prehensive approach, examining the impact of macroeconomic factors on industry stock re-

turns in the United Kingdom. They constructe different factors of economic risk, including 

industrial production, inflation, change of expected inflation, term structure, foreign exchange 

rate and oil price. These factors are regressed against the stock returns of the insurance, tele-

communications, banking, chemicals and utilities industries. The analysis shows that an un-

expected change in oil price of -0.073 is significant at 5 % level within the telecommunica-

tions industry stock returns. Another study by Kaneko and Lee (1995) in the US and Japanese 

stock markets find that for the period of 1985-1993, the international factors, such as changes 

in oil prices and exchange rates are significant in the stock return regression. The change in 

oil prices is the most significant variable in the forecast error variance decomposition of the 

stock returns with the forecast error variance of 13.45 for one month and 15.38 for 36 months. 

Especially based on Kaneko and Lee’s (1995) findings, which are inter alia US based, the oil 

price is chosen to be included into the study. 

2.1.6 One-Month Lagged Stock Return 

Whilst Altinbas & Biskin (2015) use the Turkish stock index BIST 100 as the market indica-

tor, they aim to find the factor significance by using a sequential forward selection algorithm. 

The outcome of their study is, that the one-month lagged market indicator index value is suf-

ficient to predict the market indicator index’s future value. In addition, according to Asghari-

an (2015, p. 12), when a return series is characterized as a stochastic process, the “best fore-

cast of tomorrow’s price is simply today’s price”. Hence, this economic intuition is also taken 

into account and the one-month lagged stock return is selected as a factor for the analysis. 
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2.2 Credit Rating Methodologies 

After reviewing the empirical studies, the five macroeconomic factors in addition to one-

month lagged stock return are selected. The second step is to analyze and select the appropri-

ate macroeconomic factors from the credit rating methodologies. In the credit rating method-

ologies, the focus is on the risk assessment criteria of CRA, such as S&P and Moody’s. 

Starting with the corporate rating methodology of S&P (S&P, 2015a), the methodology out-

lines the BRP incorporating three key assessments. S&P combines industry risk, country risk 

and competitive position assessments. Additionally, the published industry rating methodolo-

gy (S&P, 2015b) is valid for all non-financial industries. In summary, the industry risk as-

sessment is divided into two main factors: Cyclicality and Competitive risk and growth. Fig-

ure 2.1 shows, how each factor is valued on a scale from 1 (very low risk) to 6 (very high 

risk), weighted and mapped against each other. The factor Competitive risk and growth is 

thereby given a higher weight, as it represents a forward-looking assessment, whereas the Cy-

clicality factor is based on historical figures. As a result, the industry is then again valued on a 

scale from 1 to 6. 

 

Figure 2.1 Factor-Weighting in the S&P Industry Risk Assessment (S&P, 2015b) 

Taking a more detailed look into the two components, they are divided into several sub-

factors, which are weighted and combined to an aggregated measure. The Cyclicality splits 

into the cyclicality of the industry revenue and profitability, whereas the Competitive risk and 

growth covers the barriers of entry, the forecasted growth and profitability as well as the like-



 

 8 

lihood of substitutions in terms of products, services or technologies. According to S&P, mac-

roeconomic factors play an important role in the assessment of the current and forecasted in-

dustry growth and profitability. More precisely, factors such as level of competition, produc-

tion input costs and volatility, asset and commodity price bubble-and-bust risk, labor costs, 

customer and supplier concentration, asset quality cost, catastrophic event risk, technological 

risk, legal risk, and government regulation and taxation are supposed to have a significant im-

pact. Based on the ability to quantitatively measure these factors, the selected factors for the 

analysis are production input costs and volatility proxied by producer price index (PPI), asset 

and commodity price bubble-and-bust risk proxied by oil price and labor costs. 

In contrast to the S&P approach, Moody’s does not publish a general methodology for their 

industry risk assessment. On the contrary, they publish individual rating methodologies for 

corporates being active in the respective industry. As a simplified representation, the authors 

selected the published methodologies of the airline (Moody’s, 2012), trading (Moody’s, 

2015), construction (Moody’s, 2014), automotive (Moody’s, 2011) and electric and gas utili-

ties (Moody’s, 2013) industries to analyze the herein mentioned factors. The choice of indus-

tries is made according to the intuition of covering the important sectors of transportation, re-

tail, construction, manufacturing and energy. 

Table 1 shows that whilst being rather concentrated on the research structure, the factors that 

are having an impact on the assessment of the respective industries can be divided into the 

two categories Cyclicality and Economic and Financial Market Conditions. 

Table 1 Definition of significant macroeconomic variables by Moody's 

Factor Sub-Factor 

Cyclicality Price volatility 

Economic and Financial Market 

Conditions 

Private consumption 

Disposable income 

Interest rate 

Concluding the credit rating methodologies, the following factors are selected for the current 

study: PPI, private consumption, earnings per capita, interest rate spread, consumer price in-

dex (CPI) and labor cost. 
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3 Methodology 

The Methodology discusses the choice of the model and data as well as the implementation of 

the regression analysis. In chapter 3.1, the general model and chosen timeframe are intro-

duced. Chapter 3.2 describes the choice of dependent and independent variables and their 

proxies. Whilst chapter 3.3 covers the obligatory tests for OLS assumptions, chapter 3.4 high-

lights the main regression results and in chapter 3.5 tests for validity and reliability are pre-

sented. 

3.1 Model 

The analysis, which factors have a significant impact on the performance of several industries 

within the US, is carried out through separate multi-factor time-series regressions. The choice 

of the model is based on the assumption that the focus of the present paper is rather on the 

economic analysis and interpretation of the regression than on the identification of the most 

suitable model to carry out this type of research. Hence, the authors decide to follow the ap-

proach first applied by Fama and French (1993). The method of choice is ordinary least 

squares (OLS). The applied time frame ranges from January 1995 until December 2015, 

whereby the time frame has been divided into a 16-year estimation-period (1995 until 2011) 

and a four-year test-period (2012 until 2015). The motivation for the specific choice of the pe-

riods is based on the effects of the financials crisis, which are observable mostly from 2008 

until late 2011. Hence, the estimation-period can be seen as a through-the-cycle period, 

whereas the test-period is rather a period of economic stability. The general regression model 

is 

𝑅",$ = 𝛼" + 𝛽𝐹",$*
$+, + 𝜀",$, 

where 𝑅",$ = monthly stock returns of S&P 500 sector sub-indices, 

𝛼" = intercept term, 

𝛽 = vector of sensitivity parameters for the macroeconomic factors, 
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𝐹",$ = vector of factor realizations for the macroeconomic factors, 

𝜀",$ = residual term, 

𝑖 = subscript for the ten analyzed sectors 

𝑡 = time subscript 

𝑁 = subscript for the macroeconomic factors 

The regression analysis is carried out in separate time series regressions in order to define the 

specific impact the macroeconomic factors have on the different sectors. 

3.2 Data Collection 

As the dependent variable for the regression, the returns on the ten S&P 500 sector sub-

indices are chosen. These are based on the GICS and are therefore assumed to be a representa-

tive measure of the main sectors within the US economy. Hence, the database DataStream is 

used to retrieve the monthly stock prices of the following sub-indices: 

§ S&P 500 CONSUMER DISCRETIONARY (Ticker: S5COND) 

§ S&P 500 CONSUMER STAPLES (Ticker: S5CONS) 

§ S&P 500 ENERGY (Ticker: SPN) 

§ S&P 500 FINANCIALS (Ticker: SPF) 

§ S&P 500 HEALTH CARE (Ticker: S5HLTH) 

§ S&P 500 INDUSTRIALS (Ticker: S5INDU) 

§ S&P 500 INFORMATION TECHNOLOGY (Ticker: S5INFT) 

§ S&P 500 MATERIALS (Ticker: S5MATR) 

§ S&P 500 TELECOMMUNICATION SERVICES (Ticker: S5TELS) 

§ S&P 500 UTILITIES (Ticker: S5UTIL) 

The literature review is used to identify a set of macroeconomic factors that could potentially 

have an impact on the performance of the target sectors. Based on the previous research on 

similar topics (see chapter 2.1), the following factors are identified: 

§ Gross domestic product (GDP) 

§ Inflation 

§ Exchange rate (ER) 
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§ Unemployment rate (UR) 

§ Commodity risk 

§ One-month lagged stock return 

Additionally, the analysis of the credit rating methodologies (see chapter 2.2) reveals the fol-

lowing set of factors: 

§ Disposable income 

§ Private consumption (CP) 

§ Price volatility 

§ Interest rate level 

§ Consumer price index (CPI) 

§ Labor costs (LC) 

Since not all of these factors are directly observable, some factors are chosen to be represent-

ed by suitable proxies. This applies to inflation, exchange rate, disposable income, commodity 

risk, price volatility and the interest rate level, with the proxies GDP Deflator (GDP_D), US 

dollar index, earnings per capita (EPC), oil price (OP), producer price index (PPI) and the in-

terest rate spread of a 10 year US treasury bond (IRS). Whilst most factors are equal in the 

cross-sectional dimension, the PPI has been chosen according to the closest fit to the respec-

tive industry. Finally, monthly prices on this set of macroeconomic factors are collected and 

transformed into returns. 

3.3 Tests for OLS assumptions 

Based on the general multi-factor model introduced in chapter 3.1 and the obtained macroe-

conomic factors in chapter 3.2, the following model is used as a basic model in the regression: 

𝑅",$ = 𝛼" + 𝛽,𝑅",$1, + 𝛽2𝐸𝑃𝐶$ + 𝛽6𝐶𝑃𝐼$ + 𝛽8𝐶𝑃$ + 𝛽9𝑈𝑅$ + 𝛽;𝐿𝐶$ + 𝛽=𝑃𝑃𝐼",$ + 𝛽>𝑂𝑃$ + 𝛽@𝐺𝐷𝑃$
+ 𝛽,C𝐺𝐷𝑃_𝐷$ + 𝛽,,𝐼𝑅𝑆$ + 𝛽,2𝐸𝑅$ + 𝜀",$ 

where 𝑅",$ = monthly stock return of S&P 500 sector sub-indices, 

𝛼" = intercept term, 

𝛽 = sensitivity parameters, 

𝑅",$1, = one-month lagged stock return of S&P 500 sector sub-indices, 
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𝐸𝑃𝐶$ = monthly change in earnings per capita, 

𝐶𝑃𝐼$ = monthly change in consumer price index, 

𝐶𝑃$ = monthly change in private consumption, 

𝑈𝑅$ = monthly change in unemployment rate, 

𝐿𝐶$ = monthly change in labor costs, 

𝑃𝑃𝐼",$ = monthly change in respective producer price index, 

𝑂𝑃$ = monthly change in oil price, 

𝐺𝐷𝑃$ = monthly change in GDP, 

𝐺𝐷𝑃_𝐷$ = monthly change in GDP deflator, 

𝐼𝑅𝑆$ = monthly change in interest rate spread, 

𝐸𝑅$ = monthly change in US dollar index, 

𝜀",$ = residual term, 

𝑖 = subscript for the ten analyzed sectors 

𝑡 = time subscript 

The estimated models (Appendix A) are then tested for multicollinearity (Appendix B), auto-

correlation (Appendix C), normality (Appendix D) and heteroscedasticity (Appendix E). 

In order to test for multicollinearity, the testing procedure for near multicollinearity according 

to Brooks (2014) is applied, which involves displaying the macroeconomic factors for all ten 

sectors in a correlation matrix. Since none of the correlations exceeds the critical value of 0.8, 

multicollinearity is not present in either of the models. 

To test whether or not the error terms of the estimated models are correlated amongst each 

other, i. e. whether or not autocorrelation is present and the third OLS assumption is violated, 

the Breusch-Godfrey test according to Brooks (2014) is applied. As the Breusch-Godfrey test 

is a more general test, it examines joint autocorrelation between several lags of the error term. 

Since the data has been collected with monthly frequency, autocorrelation up to lag 12 is test-

ed, which defines the critical value of the 𝜒2-distribution with 12 degrees of freedom and a 

significance level of 95 % at 5.226. Table 2 displays the test results for the ten estimated 

models. According to the results, autocorrelation is detected in all models. Economic reason-

ing for this is on the one hand the cyclical patterns as well as the inclusion of the financial cri-

sis in the estimation period, which causes momentum-type effects. Brooks (2014) recom-

mends to use first differences as the dependent variable in the regression, which is already 
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done in the current models. Hence, according to common practice in applied research, no ad-

justments are made to the models. 

Table 2 Results from Breusch-Godfrey test for autocorrelation 

Sector Test-statistic 

Consumer Discretionary 14.9141 

Consumer Staples 18.9130 

Energy 13.6952 

Financials 12.5929 

Health Care 20.6145 

Industrials 17.1487 

Information Technology 12.1808 

Materials 16.2014 

Telecommunication Services 11.1400 

Utilities 18.4158 

The test for normality of the residuals is carried out by plotting a histogram of the residuals as 

well as carrying out the Jarque-Bera test according to Brooks (2014). Table 3 displays the ob-

served test statistics, whereas the histograms are to be found in Appendix D. The correspond-

ing critical value following a 𝜒2-distribution with 2 degrees of freedom and a significance 

level of 95 % is 0.1026. Hence, the null hypothesis of a normal distribution of the residuals 

can be rejected for all models and the residuals are not normally distributed. Following the 

central limit theorem, the violation of the normality assumption does not have significant con-

sequences for sufficiently large sample sizes. Hence, the sample size of the estimated models 

is assumed to be sufficiently large and no adjustments to the models are made. 
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Table 3 Results from Jarque-Bera test for normality 

Sector Test-statistic 

Consumer Discretionary 5.4887 

Consumer Staples 30.4226 

Energy 17.7939 

Financials 35.5434 

Health Care 7.1977 

Industrials 3.7920 

Information Technology 4.3433 

Materials 20.5890 

Telecommunication Services 122.3126 

Utilities 9.3067 

Finally, the estimated models are tested for constant variance amongst the residuals. To do so, 

a Breusch-Pagan-Godfrey test according to Brooks (2014) is carried out. Table 4 displays the 

obtained test statistics, whereby the critical value of the 𝜒2-distribution with 12 degrees of 

freedom (equal to the number of regressors excluding the constant) and a significance level of 

95 % is 5.226. The results show that the null hypothesis of homoscedasticity of the residuals 

is to be rejected for all models. To account for this, Brooks (2014) recommends to use hetero-

scedasticity consistent standard error estimates, so called robust standard errors. Therefore, 

the models have been adjusted to account for the observed heteroscedasticity by introducing 

robust standard errors into the OLS regression. 
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Table 4 Results from Breusch-Pagan-Godfrey test for heteroscedasticity 

Sector Test-statistic 

Consumer Discretionary 29.0527 

Consumer Staples 15.2004 

Energy 13.3444 

Financials 42.8815 

Health Care 17.1153 

Industrials 32.0910 

Information Technology 10.9672 

Materials 31.7216 

Telecommunication Services 6.6178 

Utilities 19.7239 
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3.4 Regression results 

After testing the estimated models for the basic OLS assumptions and accounting for the re-

sults, the regression for all ten sectors are repeated. A summary of the results is displayed in 

Table 5. 

Table 5 Results from robust OLS regressions 
Sector 𝜶𝒊 𝜷𝟏 

𝑹𝒊,𝒕1𝟏 

𝜷𝟐 

𝑬𝑷𝑪𝒕 

𝜷𝟑 

𝑪𝑷𝑰𝒕 

𝜷𝟒 

𝑪𝑷𝒕 

𝜷𝟓 

𝑼𝑹𝒕 

𝜷𝟔 

𝑳𝑪𝒕 

𝜷𝟕 

𝑷𝑷𝑰𝒊,𝒕 

𝜷𝟖 

𝑶𝑷𝒕 

𝜷𝟗 

𝑮𝑫𝑷𝒕 

𝜷𝟏𝟎 

𝑮𝑫𝑷_𝑫𝒕 

𝜷𝟏𝟏 

𝑰𝑹𝑺𝒕 

𝜷𝟏𝟐 

𝑬𝑹𝒕 

Consumer  
Discretionary 

-0.0005 
(0.0097) 

0.0114 
(0.1062) 

2.0145 
(0.6712) 

*** 

1.2110 
(2.9545) 

-0.6053 
(1.2425) 

-0.1749 
(0.1745) 

0.0100 
(0.0320) 

-0.2406 
(0.7953) 

0.0659 
(0.0690) 

1.6237 
(0.0868) 

** 

-1.4678 
(3.4422) 

-0.0018 
(0.0038) 

0.4370 
(0.3431) 

Consumer  
Staples 

0.0063 
(0.0053) 

0.0285 
(0.0895) 

0.2107 
(0.3796) 

2.6310 
(1.7144) 

0.3688 
(0.6068) 

-0.1246 
(0.1074) 

-0.0058 
(0.0248) 

0.5640 
(0.3322) 

* 

-0.0242 
(0.0408) 

-0.0609 
(0.4844) 

-5.0160 
(2.0503) 

** 

-0.0021 
(0.0030) 

0.3789 
(0.1706) 

** 

Energy -0.0040 
(0.0075) 

-0.1160 
0.0641) 

* 

0.9575 
(0.3994) 

** 

2.2447 
(1.8762) 

0.1078 
(0.7518) 

-0.0636 
(0.1375) 

-0.0158 
(0.0329) 

0.1425 
(0.1696) 

0.2900 
(0.0595) 

*** 

0.6182 
(0.7907) 

1.0329 
(2.8468) 

0.0018 
(0.0029) 

0.2302 
(0.2805) 

Financials -0.0095 
(0.0128) 

-0.0756 
(0.1405) 

2.3338 
(0.8932) 

* 

2.2280 
(3.4118) 

1.2545 
(1.1508) 

-0.3789 
(0.2228) 

* 

-0.0061 
(0.0508) 

0.0129 
(0.7833) 

0.0516 
(0.0961) 

1.2534 
(1.1689) 

-2.8854 
(4.0146) 

-0.0062 
(0.0046) 

0.7469 
(0.4748) 

Health Care -0.0029 
(0.0073) 

-0.1136 
(0.0834) 

0.5152 
(0.4121) 

4.4100 
(1.5556) 

*** 

1.4824 
(0.7387) 

** 

-0.0731 
(0.1144) 

-0.0151 
(0.0289) 

0.6879 
(0.9771) 

-0.0584 
(0.0471) 

0.4600 
(0.6806) 

-4.5297 
(2.6346) 

* 

-0.0042 
(0.0032) 

0.6627 
(0.2457) 

*** 

Industrials 0.0001 
(0.0087) 

-0.0065 
(0.1120) 

1.5979 
(0.6577) 

** 

0.5633 
(2.2606) 

-0.0073 
(1.1613) 

-0.3611 
(0.1745) 

** 

0.0116 
(0.0345) 

-0.9489 
(1.2250) 

0.1225 
(0.0644) 

* 

0.9845 
(0.7928) 

-0.2378 
(3.2613) 

-0.0019 
(0.0033) 

0.2777 
(0.3619) 

Information  
Technology 

-0.0017 
(0.0129) 

-0.0855 
(0.0989) 

2.2842 
(0.7900) 

*** 

2.1457 
(2.6530) 

0.6614 
(2.0524) 

-0.2666 
(0.2053) 

0.0550 
(0.0453) 

-0.4381 
(0.6100) 

0.1519 
(0.0870) 

* 

1.2471 
(1.1009) 

-6.1513 
(4.0260) 

0.0031 
(0.0066) 

0.2285 
(0.3810) 

Materials -0.0002 
(0.0105) 

-0.0608 
(0.0918) 

1.2402 
(0.6567) 

* 

2.9917 
(2.7349) 

0.4503 
(1.2903) 

-0.1288 
(0.1826) 

-0.0152 
(0.0484) 

-1.3176 
(0.9540) 

0.1494 
(0.0815) 

* 

0.1468 
(1.0369) 

-2.2941 
(3.4070) 

0.0046 
(0.0038) 

-0.0279 
(0.3767) 

Telecommuni-
cation  
Services 

-0.0063 
(0.0068) 

0.0051 
(0.0881) 

1.1300 
(0.3054) 

*** 

-3.3342 
(1.9387) 

* 

1.9837 
(0.9540) 

** 

-0.1648 
(0.1546) 

-0.0114 
(0.0303) 

2.1086 
(0.9428) 

** 

0.0465 
(0.0681) 

1.5666 
(0.7660) 

** 

1.3613 
(2.5884) 

-0.0006 
(0.0044) 

0.0454 
(0.2770) 

Utilities -0.0079 
(0.0068) 

-0.0243 
(0.0816) 

0.8480 
(0.3825) 

** 

4.4969 
(1.6020) 

*** 

-0.1115 
(1.0254) 

-0.0761 
(0.1248) 

-0.0257 
(0.0328) 

-0.0182 
(0.1590) 

0.0178 
(0.0493) 

0.5751 
(0.6427) 

-0.7488 
(2.2059) 

-0.0034 
(0.0029) 

0.3250 
(0.2239) 

Robust standard errors in parentheses 
*** Significant at the 1 % level 
** Significant at the 5 % level 
* Significant at the 10 % level 

In a next step, the results from the regressions in Table 5 are used to refine the models. Hence, 

all factors that proved to be statistically insignificant, are excluded from the regression and all 

models are reestimated including only the macroeconomic factors that prove to be significant 

at either 10 %, 5 % or 1 % levels. The results of these regressions are presented in Appendix 

G, whereas the respective descriptive statistics can be found in Appendix H. Whilst the deci-

sion to include factors with a statistical significance of up to 10 % can have a negative effect 

on the explanatory power of the individual factors, the involvement of at least two factors per 

model has an increasing effect on the prediction quality of the entire models. 
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3.5 Validity and Reliability 

In order to test the final models for their reliability, the parameter estimates are used to fore-

cast the returns on the respective S&P 500 sector sub-index during the test period between 

2012 and 2015. Subsequently, these forecasts are evaluated making use of three different ap-

proaches: Mean Squared Error (MSE), Mean Absolute Percentage Error (MAPE) and Correct 

Sign Prediction (CSP), according to Brooks (2014). 

The MSE is defined as ,
*

𝑦$ab − 𝑓$,b*
$+,

2
, where 𝑁 is the number of observations, 𝑦$ab is 

the observed value of the return series 𝑠 steps into the forecast period and 𝑓$,b is the respective 

forecast by the model. Hence, whilst making no statement about the quality of an individual 

model, MSE enables a ranking amongst different models. 

The MAPE is defined as 100𝑥 ,
*

ijkl1mj,l
ijkl

*
$+, , where 𝑁 is the number of observations, 𝑦$ab 

is the observed value of the return series 𝑠 steps into the forecast period and 𝑓$,b is the respec-

tive forecast by the model. It makes a statement about the relative accuracy, where the fore-

casted value matches the observed value and can, therefore, be used to value several models 

individually as well as in comparison to each other. 

The CSP represents a relative measure of accuracy regarding the ability of a model to predict 

the sign of the return series. Therefore, it allows a direct and individual qualitative measure of 

an estimated model that does not rely on other models, whilst still permitting comparability 

amongst several models. 

Analyzing the test results (Appendix I), the MSE result in values between 0.0011 and 0.0031 

with an average value of 0.0020, whereby the models for Consumer Staples (0.0011), Health 

Care (0.0013) and Telecommunication Services (0.0018) perform best amongst the models. 

The MAPE shows prediction accuracies from 142.2 % up to 645.3 % with a mean value of 

272.0 %. Whilst these values are characterized by some extreme outliers, it nevertheless 

shows that the ability to forecast precise returns for the respective indices is poor. Amongst 

these, Energy (142.2 %), Telecommunication Services (144.8 %) and Consumer Discretion-

ary (153.1 %) show the highest prediction accuracy. 
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In contrast to the forecasting precision, the test for CSP shows more adequate results, ranging 

from 43.8 % up to 77.1 % with an average value of 56.5 %. The highest sign prediction accu-

racy is reached in Health Care (77.1 %), Energy (66.7 %) and Industrials (64.6 %). This 

shows, that although the estimated models are unable to predict reliable forecasts for the re-

turns themselves, their ability of forecasting trends in the respective sectors can be assessed as 

adequate. 



 

 19 

4 Analysis and Discussion 

The analysis and discussion chapter is divided into two parts, including the analysis of the fi-

nal sector models and a discussion of insignificant factors. In chapter 4.1, each S&P 500 sec-

tor model is analyzed individually. The individual model analysis includes a sector descrip-

tion, the estimated model, an argumentation and economic interpretation of the factors and the 

performance of the model, when forecasting in comparison to the observed stock values. The 

insignificant factors such as inflation, one-month lagged stock return, interest rate and labor 

costs are discussed in chapter 4.2. 

4.1 Final Sector Models 

4.1.1 Consumer Discretionary 

According to the GICS, the Consumer Discretionary sector comprises several consumer-

related industries that are assumed to be non-essential. Amongst others, this includes Auto-

mobiles and Components, Consumer Durables and Apparel, Consumer Services, Media as 

well as Retailing (GICS, 2006). Hence, the economic performance of the sector is expected to 

be highly volatile and a significant dependence on individual consumer preferences is pre-

sumed. 

The regression results in the following sector model: 

𝑅$ = −0.0022 + 2.0236	𝐸𝑃𝐶$ + 1.5297	𝐺𝐷𝑃$ + 𝜀$ 

It shows that the sector generally followed a slightly negative trend in the estimation period. 

Since the estimation period includes the Dot-Com-Bubble in the early 21st century (Gei-

er, 2015) as well as the global financial crisis (Swift, 2011), this can be seen as a potential 

sign for cyclicality of the sector, which supports the economic intuition. At the same time, the 

sector shows a strong dependence on EPC as well as GDP. The positive correlation with EPC 

could be an indication for a behavioral effect of wealth, leading to a general increase in indi-

vidual living standards and therefore higher spendings on non-essential goods. The positive 
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correlation with GDP, on the other hand, again supports the above mentioned expectation 

about the cyclicality and dependency on general market conditions of the sector. 

Figure 4.1 shows that the estimated model performs poorly in forecasting the performance of 

the sector sub-index. Whilst the general positive trend can be observed, the stock price at the 

end of the test period shows a deviation of 74.0 %. The overall positive trend of the sector is 

captured by the model, although the magnitude with an average monthly return of 0.5 % un-

derestimates the observed average monthly return of 1.7 % significantly. 

 

Figure 4.1 Comparison between observed and forecasted stock prices - Consumer Discretionary 
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4.1.2 Consumer Staples 

In contrast to the Consumer Discretionary sector, Consumer Staples includes goods and ser-

vices that are assumed to be essential in the day-to-day life. Hence, the subordinate sub-

industries cover Food and Staples Retailing, Beverages, Food Products, Tobacco as well as 

Household Products (GICS, 2006). The economic performance is therefore expected to be 

less dependent on individual consumer preferences or the general economic market condi-

tions, but rather on supply related factors that influence the cost structure of the suppliers. 

The regression results in the following sector model: 

𝑅$ = 0.0052 + 0.6307	𝑃𝑃𝐼$ + 𝜀$ 

The model shows that the sector underwent a slightly positive development. PPI being the on-

ly factor having a significant impact on the sector performance is based on the fact that the 

pricing in the Consumer Staples sector is mostly independent from consumer preferences or 

economic conditions. Therefore, the market participants are able to adjust their turnover ade-

quately in order to account for investments. The low magnitude of the factor sensitivity can be 

interpreted as a signal that these price changes have to be made within a reasonable range, 

otherwise they might lead to public criticism. 

From Figure 4.2 it becomes obvious that the estimated model is able to predict the trend with-

in the sector rather adequately. The higher variation of the observed stock price, which is 

mainly due to the monthly data as well as the economic upswing in the US in 2015, could not 

be captured, though. Taking into account the validity tests of the model, the Consumer Staples 

model shows a MAPE of 232.2 % and a CSP of 56.3 %. Whilst being ranked 7th in terms of 

MAPE amongst all the models, this shows the ability to predict the sign of the return. Hence, 

the general trend can compensate for the lack of accuracy and increase the prediction power 

of the model. 
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Figure 4.2 Comparison between observed and forecasted stock prices - Consumer Staples 

4.1.3 Energy 

The Energy sector comprises the Energy Equipment and Services as well as Oil, Gas and 

Consumable Fuels industries (GICS, 2006). It therefore mainly engages in the exploration, re-

finement and distribution of oil and gas. Economic intuition would expect the sector to de-

pend on the development of commodity prices as well as other supply side factors. Due to the 

expected dependency on commodity prices, the volatility of the sector performance is likely 

to be high. 

The regression results in the following sector model: 

𝑅$ = 0.0021 + 1.0169	𝐸𝑃𝐶$ + 0.3638	𝑂𝑃$ + 𝜀$ 

Looking into the descriptive statistics, the return series shows a mean of 0.0101 and a stand-

ard deviation of 0.0621. Hence, the average deviation from the mean value equals more than 

six times the mean, which supports the expected high volatility of the sector. Since the sector 

engages in the exploration and distribution of oil and gas, the significance of the oil price as 

an influencing factor is expected and supports the economic intuition. The low magnitude in-

dicates that positive changes in the oil price can only partly be passed on to the consumer. 

50

100

150

200

250

2012 2013 2014 2015

Development of Indexed Stock Prices (Index = 100)
January 2012 - December 2015

Stock Price (Observed) Stock Price (Forecast)



 

 23 

Whilst producers participate the most from increasing oil prices due to a direct connection to 

turnover, distributors experience a negative effect on their cost structure, which lowers the 

positive effect of oil price changes for them. The positive correlation with EPC again indi-

cates the previously discussed behavioral aspect of increasing wealth. Since GDP has not 

been significant in the previous regression displayed in Table 5, it becomes obvious that the 

distribution of wealth plays a significant role in explaining the dependence. An intuitive ex-

planation is that increasing wealth decreases the consumer’s desire to revise their personal 

budget for obligatory budgeting, like real estate and energy. Hence, when EPC rises, the oil 

and gas distributors seem to experience an increasing ability to participate from rising oil 

prices by passing those on through higher consumer prices. 

From Figure 4.3 it becomes obvious, that the model’s ability to forecast the performance of 

the sector can be assessed as good. Although the period of higher returns in the autumn and 

winter season 2014/15 could not be captured completely, it is able to forecast the variation 

even in the short term rather well. This is also in line with the validity test results, where the 

model has a MAPE of 144.2 % and therefore the second best amongst the estimated sector 

models. At the same time, due to a CSP of 66.7 % a good forecasting performance is ex-

pected. 

 

Figure 4.3 Comparison between observed and forecasted stock prices - Energy 
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4.1.4 Financials 

Within the Financial sector, the GICS classification summarizes Banks, Insurances, Diversi-

fied Financials (i. e. Asset Manager, Broker, etc.) and Real Estate Participants (GICS, 2006). 

Intuitively, a strong correlation with the general state of the economy is expected, since both 

banks and insurers depend on deposits and economic growth, amongst others. 

The regression results in the following sector model: 

𝑅$ = −0.0008 + 2.3229	𝐸𝑃𝐶$ − 0.4261	𝑈𝑅$ + 𝜀$ 

The final model shows that the overall development of the sector is stable with a marginally 

negative tendency. A possible explanation could be that whilst the banking industry experi-

enced a deep recession during the recent financial crisis (Wheelock, 2011), it led to an in-

crease in potential business for insurers, brokers and other trade-related market participants 

(Simar, 2014). These effects could have offset each other, leading to the slight negative con-

stant estimate. Additionally, a strong positive correlation towards EPC is discovered. In terms 

of business segments, the industry has several consumer oriented products, amongst others: 

the deposit business in the banking industry, the private insurance sector as well as private 

housing and real estate brokerage. Since these segments, or rather the products connected to 

it, are not affiliated with private consumption, a correlation with average consumer wealth is 

reasonable. Finally, the model shows a negative correlation with the unemployment rate 

meaning that in times of low unemployment, the sector performs well. Naturally, low unem-

ployment is a consequence of an economic upswing, finally resulting in an increased need for 

external financing for companies. 

From Figure 4.3 it becomes obvious that the model is able to outline the general trend of the 

sector performance. With a CSP of 60.4 %, this is as expected. Nevertheless, the forecasted 

stock price at the end of the test period deviates 33 % from the observed stock price, signaling 

a low forecasting accuracy. 
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Figure 4.4 Comparison between observed and forecasted stock prices - Financials 

4.1.5 Health Care 

The Health Care sector includes Health Care Equipment and Services as well as Pharmaceuti-

cals, Biotechnology and Life Sciences (GICS, 2006). It therefore not only covers hospitals, 

clinics and producers of health care equipment but also research, development and distribu-

tion of pharmaceuticals. The sector is generally assessed as capital and research intensive. Al-

so, intuition would expect us to find little volatility in the sector returns. 

The regression results in the following sector model: 

𝑅$ = −0.0031 + 2.4639	𝐶𝑃𝐼$ + 1.3590	𝐶𝑃$ + 0.5371𝐸𝑅$ + 𝜀$ 

The negative constant in the model can be explained by an overall increased price pressure in 

the pharmaceutical industry through new competitors from Asian markets. Due to the lower 

personnel costs in these emerging countries, research intensive industries are able to realize 

lower prices, while keeping profitability on a sustainable level (PwC, 2008). The positive cor-

relation towards CPI and CP can be ascribed to the specific situation of the health care system 

in the US. During the estimation period, the country has not been equipped with a nationwide 

public health care system (DPE, 2014), making the usage of health care products as a part of 
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the private consumption budget. The positive coefficient towards the exchange rate can be in-

terpreted as a consequence of the outsourcing of capital intensive production and research fa-

cilities, especially within the pharmaceutical industry (PwC, 2008). A strong local currency 

therefore leads to an effective decrease in production costs and improves profitability. 

The significant positive trend the sector has taken during the test period could not be captured 

by the model, as it can be observed in Figure 4.5. In comparison to the previous models, this 

contradicts the intuition based on the CSP of 77.1 %. Taking a closer look at the forecast er-

rors, a potential reason becomes obvious, since the model performs the worst in terms of 

MAPE amongst all sector model. The value is significantly influenced by large negative out-

liers in April 2014 and June 2015, which cause the forecasted stock price to remain on a rela-

tively low overall level. 

 

Figure 4.5 Comparison between observed and forecasted stock prices - Health Care 
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4.1.6 Industrials 

The Industrial sector, according to GICS, includes the industry groups Capital Goods, Com-

mercial Services and Supplies and Transportation. Each industry group is divided into several 

industries and later each industry has its own sub-industry. The Capital Goods sector includes 

seven industries such as Aerospace & Defense, Building Products, Construction & Engineer-

ing, Electrical Equipment, Industrial Conglomerates, Machinery, Trading Companies & Dis-

tributors. The Commercial Services & Supplies group allocates the same called industry. The 

Transportation group is divided into five industries that are Air Freight & Logistics, Airlines, 

Marine, Road & Rail and Transportation Infrastructure (GICS, 2006). 

As a result of the data regression, the sector model is as follows: 

𝑅$ = 0.0014 + 1.5514	𝐸𝑃𝐶$ − 0.1294	𝑈𝑅$ + 0.1294	𝑂𝑃$ + 𝜀$ 

The model shows that the Industrials sector has experienced a slightly positive development, 

which indicates that it has been less affected by the economic crises within the estimation pe-

riod. The factors with significant positive correlation are EPC and OP. The positive correla-

tion of EPC indicates the previously mentioned behavioral aspect of increasing wealth. This 

significance caused by the indirect effect of GDP, which is not appearing to be significant, as 

presented in the previous regression displayed in Table 5, however causing the distribution of 

wealth playing a significant role in explaining the dependence. At the same time, a negative 

correlation is observed with UR. Unemployment is a signal of economic turbulence since it is 

a direct outcome of companies being in a bad state of development. The Industrials sector is 

one of the main sectors in the US, therefore a correlation to the unemployment rate is ex-

pected. The positive sensitivity towards oil price changes can be interpreted as a result of a 

need for operational streamlining in the sector. Since the Industrials sector is capital intensive 

and relies heavily on the production of goods, whereas its oil consumption is above average. 

Therefore, the rise in the oil price forces companies to streamline their production in order to 

account for the higher input costs. 

From Figure 4.6, a relatively close trend for 2012 can be detected for the stock price forecast 

with regards to the observed prices. The forecasted values are rising, however less than the 

observed values for the test period and the model is predicting the general trend. The high 

forecast deviation from the observed values results in a MAPE of 213.2 %, whereas the sign 
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prediction is represented by CSP with 64.6 %. The Figure 4.6 shows that the model is capable 

to forecast and predict the sign of the return series on relative accuracy. 

 

Figure 4.6 Comparison between observed and forecasted stock prices - Industrials 

4.1.7 Information Technology 

The Information Technology (IT) sector accommodates three industry groups, such as Soft-

ware & Services, Technology Hardware & Equipment and Semiconductors & Semiconductor 

Equipment (GICS, 2006). 

As a result of the data regression the following sector model is presented: 

𝑅$ = 0.0011 + 2.1871	𝐸𝑃𝐶$ + 0.2043	𝑂𝑃$ + 𝜀$ 

The IT sector is generally characterized as a small, fast and cheap sector, whereas the compe-

tition within this sector is based on the lowest price and the newest technology (Sallomi, 

2016). A potential interpretation for the significance of EPC is that since IT products are not 

part of the consumption basket, with which private consumption is measured. Hence, the in-

creased wealth level shifts the consumers’ attention rather towards non-essential, luxury 

products like the ones the IT sector produces. The slight positive impact of the oil price can be 
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explained by the fact that, amongst others, semiconductors are of great necessity in the Ener-

gy sector, in order to automatize the oil and gas exploration processes. Consequently, if the oil 

price rises, the Energy sector needs to invest in the production facilities, increasing the de-

mand for semiconductors and other IT hardware and software. 

According to Figure 4.7, the prediction quality of the model is poor. This is expected taking 

into account the validity tests, where the model results in a MAPE of 579.5 %. Also the CSP 

of 56.3 % signals the weak ability to forecast the general trend, which becomes obvious, when 

comparing the forecast to the observed values. 

 

Figure 4.7 Comparison between observed and forecasted stock prices - Information Technology 

4.1.8 Materials 

The Materials sector is divided into five industries such as Chemicals, Construction Materials, 

Containers & Packaging, Metals & Mining, Paper & Forest Products (GICS, 2006). Subse-

quently the Materials sector contains capital-intensive industries that engage in the explora-

tion and distribution of metals, fertilizers, chemicals and gasses. The development of the sec-

tor depends on the development of commodity prices as well as other supply-side factors. 

Also the volatility is expected to be high. 
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The following sector model is estimated: 

𝑅$ = −0.0008 + 1.3920	𝐸𝑃𝐶$ + 0.2063	𝑂𝑃$ + 𝜀$ 

The model shows that the sector performed with a slightly negative trend. A potential inter-

pretation of this trend can be given by the twofold nature of the business model, which is, on 

the one hand, consumer dependent and, on the other hand, industry dependent as well. The 

consumer dependency is based on the containers and packaged goods that are produced for 

the distribution of the consumer goods. Due to the general societal trend, of the aging 

(Mather, Jacobsen and Pollard, 2015) and the single household oriented (US Census, 2015) 

societies, this results in cost-cutting programs in consumer oriented industries that are then 

passed down the supply chain. The metals and containers produced for the business sector ex-

perienced a decrease due to the general economic downturn in the aftermath of the economic 

crises in the estimation period. The positive sensitivity of the sector towards EPC signals an 

anticyclical supply management within the sector. Since the products are part of the supply 

chain of many consumer goods, the producers of containers and packaging have to anticipate 

the periods of the rising demand in order to prepare for production peaks. Hence, the rise in 

EPC can be interpreted as the predictor of rising consumption, triggering the higher produc-

tion volumes. The positive significance of the oil price changes can be explained by oil being 

one of the main constituents of plastic containers and packages. Hence, the rise in the oil price 

does affect the industry in terms of rising input costs. These have to be matched by price in-

creases as well as production streamlining processes, resulting in a potential increase of the 

operating margins. 

According to the Figure 4.8, the forecasting accuracy of the model is inadequate. Whilst the 

forecasted stock performed almost flat in the entire test period, the observed values experi-

ence the increase until 2014 and the drop in 2015. This inability to forecast the trend can be 

expected, taking into account the low CSP of 47.9 %. Since the MAPE of 208 % is, compared 

to the other models, relatively low, this explains the low deviation at the end of the period. 
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Figure 4.8 Comparison between observed and forecasted stock prices - Materials 

4.1.9 Telecommunication Services 

The Telecommunication Services incorporates the alike called industry group and this group 

is divided into Diversified Telecommunication Services and Wireless Telecommunication 

Services (GICS, 2006). The performance of the sector is highly dependent on public and pri-

vate investments into the infrastructure, changing consumer demands as well as the general 

market conditions. 

The regression resulted in the following sector model: 

𝑅$ = −0.0075 + 1.151	𝐸𝑃𝐶$ − 2.096	𝐶𝑃𝐼$ + 2.259	𝐶𝑃$ + 2.134	𝑃𝑃𝐼$ + 1.563	𝐺𝐷𝑃$ + 𝜀$ 

In this sector model, the economic performance of the sector is observed to be in slight de-

cline. This is due to the general decrease in the price level of telecommunication services 

(Economist, 2011). The telecommunication services are not necessity products, however they 

are provided for both private households and corporates. Therefore, they have dependency on 

five factors, such as wealth distribution, consumer price index, private consumption, producer 

price index and GDP. The positive sensitivity towards EPC can be explained by the fact that 

the sector’s products are assessed as non-essential. Hence, in times of economic stability, con-
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sumers tend towards investing in new telecommunication products and services rather than in 

an economic downturn. However, the negative sensitivity towards CPI also supports the pre-

vious statement about the consumption of non-essential products, as consumers tend to cut 

their budget on these when essential consumer prices rise. The supply side is represented by 

PPI in this case, meaning that the rise in the production price affects positively the sector per-

formance. The analysis of PPI is discussed in the context of the Law of Supply and Demand 

(Krugman & Wells, 2012). If demand, or private consumption in this case, rises, meaning that 

the people are willing to pay more for the product, producers increase the supply and thereby 

raising their prices in order to use the opportunity to maximize profits in high demand event. 

The positive significance of PPI in the model can be explained by the fact that the estimation 

period includes the market introduction and expansion of internet services. This development 

required extraordinary amounts of invested capital, which are able to earn adequate returns. 

Hence, the positive coefficient tells us that the Telecommunication Services sector has been 

able to earn returns outperforming the required investments in the past. The sensitivity to-

wards positive changes in the GDP can also be interpreted intuitively. Since the sector de-

pends on public infrastructure investments, high GDP implies higher tax expenses on the 

earned returns. These tax expenses enable the government to increase its investments in the 

infrastructure, in order to support economic growth. 

From Figure 4.9 it becomes obvious that the estimated model is able to predict the general 

trend of the sector performance adequately. The low CSP of 45.8 % can explain the weak per-

formance when capturing the development in 2013 and 2014, which is almost opposite. On 

the other hand, the low MAPE of 153 % can explain the precise mid-term forecast at the end 

of the period. 
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Figure 4.9 Comparison between observed and forecasted stock prices - Telecommunication Services 

4.1.10 Utilities 

According to the GICS, the Utilities sector is divided into five industries such as Electric Util-

ities, Gas Utilities, Multi-Utilities, Water Utilities and Independent Power Producers & Ener-

gy Traders (GICS, 2006). The sector is characterized through a strong resilience against eco-

nomic downturns since price changes are generally accepted by the consumer. 

The following model is estimated for the sector: 

𝑅$ = −0.0080 + 0.7761	𝐸𝑃𝐶$ + 4.5658	𝐶𝑃𝐼$ + 𝜀$ 

From the above model, it can be analyzed that the Utilities sector follows a minor downward 

sloping trend. The cause of it is that the recession during the recent financial crisis led to a de-

crease in drilling rig and production of gas, increasing the respective input costs for producers 

(Aleklett, 2013). The positive sensitivity towards EPC can be explained by the intuition that 

price changes tend to be accepted by consumers more frequently, when the average wealth is 

higher. CPI is a factor representing the price changes associated with the cost of living. Ac-

cording to the Bureau of Labor Statistics (2015), CPI is classified into more than 200 catego-
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ries that are arranged into eight major groups, where utility expenses are part of the housing 

group. Therefore, if the cost of living rises, the Utility sector returns increase as the result. 

Figure 4.10 depicts that the estimated model performs poor in estimating the performance of 

the sector. The general trend cannot be observed and the forecasted stock price at the end of 

the test period shows high deviation from the observed series. This is in line with the validity 

test outputs, where MAPE results in 216.1 % on forecast accuracy and CSP results in 43.8 % 

on the accuracy of the model to predict the trend sign. 

 

Figure 4.10 Comparison between observed and forecasted stock prices - Utilities 
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4.2 Discussion of Insignificant Factors 

Taking a look into the final models of all ten sectors covered, it becomes obvious, that most 

of the twelve initial factors identified as potentially significant are proven to be so in at least 

one of the sector models. Nevertheless, the factors, such as inflation, interest rate, labor costs 

and one-month lagged stock return are shown not to have significant impact on any of the sec-

tors. 

Whilst Manolis et al. (2002) found significant positive as well as negative correlation between 

the inflation rate and several industries, however it does not appear within the estimated mod-

els in the current paper. A potential reason could be, that the effects of the inflation on the 

wealth and consumption are already captured by the demand-driven factors EPC, CPI and CP, 

leading the inflation itself remain insignificant. This intuitive argument is supported by the 

correlation matrices used in testing the OLS assumptions. Amongst all the correlations be-

tween inflation and the other macroeconomic factors, the coefficients with CPI and CP are the 

highest. 

The inclusion of the interest rate as a potential factor is based on the practical implementation 

within the credit rating framework. Whilst being intuitively reasonable, the data is not able to 

show a significant impact on any of the sectors. Since the interest rate spread on a 10 year US 

treasury bond is used as a proxy for the factor, the reason for the insignificance might be 

simply an inadequate proxy-choice. 

The labor cost factor is included into the regression, also because of the common practice in 

the credit rating methodologies. Labor costs are typically similar within the domestic scale, 

therefore the factor does not have significant impact on the performance, when analyzing the 

US market individually, resulting in no significant influence on the sector performances. 

When comparing the performance of entire economies on a global basis, the factor might lead 

to a locational advantage and can therefore be of significance. 

According to Altinbas & Biskin (2015), the one-month lagged stock return was able to ex-

plain most of the variation in the Turkish stock index. Transferring this outcome to the US 

market failed as the factor shows to be insignificant for all sectors. Nevertheless, this does not 

mean it is incapable of being significant in other regions. 
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5 Conclusion 

Analyzing the industry risk, as part of the BRP, is a crucial step in the credit rating analysis. 

Since the lack of transparency in the process led to criticism against CRA in the past, the pre-

sent paper is aimed to contribute to enhance the transparency and therefore increase the credi-

bility of the credit rating. To reach this aim, the paper explains, which macroeconomic factors 

have significant impact on the performance of the ten main sectors within the US. In order to 

do so, monthly returns on the S&P 500 sector sub-indices are analyzed against a set of eleven 

macroeconomic factors as well as the one-month lagged stock return of the respective index. 

Each sector is regressed individually through a multifactor time-series regression. The results 

show, that whilst not all models are able to forecast the performance of the sectors accurately, 

most of them are able to capture the overall trend rather well. Nevertheless, all models under-

estimate the stock price at the end of the test period. Also it shows that within the set of poten-

tial factors: earnings per capita, consumer price index, private consumption, unemployment 

rate, producer price index, oil price, gross domestic product and exchange rate do have signif-

icant impact on at least one of the analyzed sectors. 

Since the envisaged contribution of the paper is to enhance transparency and comprehensibil-

ity of the industry risk assessment within the credit rating process, the choice of the factors is 

based on the methodologies of the leading CRA, as well as previous research carried out on 

related topics. Since eight of the analyzed twelve factors show to be significant in at least one 

of the ten sector models, this enables the conclusion, that the additional factors used by the 

CRA add significant value to the standard values frequently used in the academic research. 

Especially EPC, which is significant in eight sector models, is proven to be highly important 

when analyzing sector performance. Hence, the results from the regressions carried out in the 

present paper, as well as the economic interpretation of the causalities, are adequate to be im-

plemented into future versions of the credit rating methodologies, in order to make the exact 

weighting of the different factors more transparent and enhance the possibility to reapply the 

methods used by CRA. 

In summary, the aim of the paper is not reached completely. Whilst the estimated models are 

able to forecast the general trend of the sectors, the statistical validity and reliability is inade-
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quate in order to be implemented into practice. In the opinion of the authors, this is mainly 

due to the generalized research approach which chooses the ten main sectors within the US as 

the dependent variable. In chapters 4.1.1 to 4.1.10 it becomes obvious that the chosen sectors 

aggregate numerous industries that are themselves characterized through partially contradict-

ing attributes. Hence, estimating a model that is able to explain the performance of the sector, 

disregarding the intrasectoral diversity is expected to be challenging. Nevertheless, the esti-

mated models can be viewed upon as the foundation of the structural decision about how a 

more detailed analysis of the industry risk should be carried out. Also, the study is able to 

prove that the factors outlined in the published credit rating methodologies do have significant 

impact on the performance of respective industries. The targeted contribution towards enhanc-

ing transparency and comprehensibility of the credit rating process is therefore achieved. 

Obviously, the estimated sector models are merely the foundation for an entire set of future 

research projects. First of all, the sector models can be used as a base estimate to analyze the 

respective industry groups and sub-industries according to the GICS classification. Also, 

since some of the factors are proxied in the present regressions, a more detailed analysis, of 

whether or not more suitable proxies exist, is necessary. Finally, since EPC is proven to be 

significant in most of the estimated models, research on the behavioral implications of in-

creasing wealth with regards to different sectors and private consumption can be valuable. 
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Appendix A – OLS Regressions 
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Appendix B – Test for Multicollinearity 
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Appendix C – Test for Autocorrelation 
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Appendix D – Test for normality 
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Appendix E – Test for Heteroscedasticity 
Consumer Discretionary Consumer Staples 

  
 
Energy Financials 

  
  



 

 51 

Health Care Industrials 

  
 
Information Technology Materials 

  
  



 

 52 

Telecommunication Services Utilities 

  



 

 53 

Appendix F – Robust OLS Regressions 
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Appendix G – Final models 
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Appendix H – Descriptive statistics 
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Appendix I – Validity tests 
Model MSE MAPE CSP 
Consumer Discretionary 0.0025 176.6 % 45.8 % 
Consumer Staples 0.0011 232.2 % 56.3 % 
Energy 0.0019 144.8 % 66.7 % 
Financials 0.0031 142.2 % 60.4 % 
Health Care 0.0013 654.3 % 77.1 % 
Industrials 0.0020 213.2 % 64.6 % 
Information Technology 0.0023 579.5 % 56.3 % 
Materials 0.0023 208.0 % 47.9 % 
Telecommunication Services 0.0018 153.1 % 45.8 % 
Utilities 0.0019 216.1 % 43.8 % 
Average 0.0020 272.0 % 56.5 % 
 


