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50
Series: Standardized Residuals

Sample 1980M02 2016M12

Observations 443

Mean 0.052826
Median 0.119953
Maximum 2.734495
Minimum -3.278244
Std. Dev. 0.999814
Skewness -0.252997
Kurtosis 3.038216

Jarque-Bera 4.752848
Probability 0.092882

-3 -2 -1 0 1 2

Appendix 5: Histogram and descriptive statistics of standardized residuals. The excess kurtosis is

close to 0, and the skewness is slightly negative.

Appendix 6: Standardized residuals graph, showing that we can reject normality of the residuals.
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Appendix 7: Conditional variance graph. Shows how the variance fluctuates between 0.00 and

0.01. The heavy spikes shows the conditional variance “reactions” during crises.

Heteroskedasticity Test: ARCH

F-statistic 0.747490 Prob. F(5,432) 0.5883
Obs*R-squared 3.756854 Prob. Chi-Square(5) 0.5849

Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 04/13/18 Time: 09:57

Sample (adjusted): 1980M07 2016M12
Included observations: 438 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

Cc 1.079117 0.130319 8.280551 0.0000
WGT_RESID"2(-1) 0.022561 0.048113 0.468924 0.6394
WGT_RESID"2(-2) -0.079922 0.048092 -1.661849 0.0973
WGT_RESID"2(-3) -0.001789 0.048213  -0.037112 0.9704
WGT_RESID"2(-4) -0.043902 0.047873  -0.917056 0.3596
WGT_RESID"*2(-5) 0.019274 0.047915 0.402257 0.6877

R-squared 0.008577 Mean dependentvar 0.995864
Adjusted R-squared -0.002898 S.D. dependentvar 1.408999
S.E. of regression 1.411039 Akaike info criterion 3.540133
Sum squared resid 860.1250 Schwarz criterion 3.596054
Log likelihood -769.2892 Hannan-Quinn criter. 3.562198
F-statistic 0.747490 Durbin-Watson stat 1.999499
Prob(F-statistic) 0.588273

Appendix 8: ARCH LM test on the standardized residuals. The results tells us that there are no

remaining ARCH effects and no further evidence of heteroscedasticity.
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Included observations: 443

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

1 0023 0.023 02419 0623
2 -0.081 -0.081 3.1490 0.207
3 -0.011 -0.007 3.1987 0.362
4 -0.037 -0.043 3.8045 0433
5 0.018 0.019 3.9549 0556
6 0.017 0.010 4.0905 0.664
7 -0.046 -0.044 50278 0.657
8 0.118 0.122 11301 0.185
9 0.079 0068 14.137 0.118
10 0.064 0.083 16.003 0.100
11 0.026 0.035 16.316 0.130
12 -0.038 -0.016 16.987 0.150
13 0.096 0.111 21.183 0.069
14 0.017 0.006 21.317 0.094
15 -0.045 -0.021 22253 0.101
16 -0.011 -0.020 22.310 0.133
17 -0.018 -0.030 22465 0.168
18 0.004 -0.021 22472 0.212
19 0.007 -0.029 22492 0.260
20 0.087 0.093 26.007 0.166
21 0.062 0.035 27.827 0.145
22 0.016 0.015 27.952 0177
23 0.071 0.082 30.346 0.140
24 0.014 0.023 30.440 0171
0.007 0.045 30461 0.207
26 -0.039 -0.042 31.163 0.222
27 0.008 0.030 31.197 0.263
28 -0.004 -0.022 31.203 0.308
0.114 0.096 37.369 0.137
30 -0.032 -0.060 37.865 0.153
31 -0.012 -0.026 37.929 0.183
0.063 0.052 39.848 0.160
33 -0.038 -0.084 40535 0.172
34 0005 0.004 40549 0204
35 -0.023 -0.040 40.814 0.230
36 -0.031 -0.018 41.265 0.251
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Appendix 9: Correlogram of standardized residuals squared. Complement Appendix 8, showing

that there are no remaining ARCH effects and no further evidence of heteroscedasticity.
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0 Abstract

Macroeconomic factors and their influence on stock returns is a widely discussed
topic in both previous and recent academic literature. In our thesis, we are
interested to examine whether unexpected news of different macroeconomic
factors have a significant effect on stock returns in the U.S. market. Using
extensive previous literature and frequent data on stock returns and
macroeconomic announcements, we expect to find significant evidence that
supports our hypothesis: there are certain macroeconomic news that do influence

stock prices and returns.

1 Introduction

There is a common belief that stock prices are affected by new information in the
market. This has led to much research around how new information affect
financial markets, where some researchers have focused on how the effect of
macroeconomic announcements affect financial markets.

Variables that can affect the future opportunity set or consumption level can be
possible priced factors in equilibrium (Merton, 1973). Changes in macroeconomic

factors then have the possibility to affect firms” investment opportunities.

Researchers have documented that inflation and monetary policy have a negative
effect on stock prices [Bodie (1976), Fama (1981), Geske and Roll (1983), Pearce
and Roley (1983, 1985)]. However, in later years there have been evidence that
the market reacts different to similar macroeconomic news depending on the
economic state we face [Chen, Roll and Ross (1986)]. In a recession, news about
a booming industrial future could be received, by the market, as an indication that
the economy will recover and a better outlook for companies can increase the
stock prices. On the contrary, the same news in a booming economic state, where
companies have been expanding for a long time, can lead the market to believe
that measures will be taken to slow the economy down and, thus, the stock market
may fall. Hence, the timing of the macroeconomic news on the stock market is
important, and the impact differs as whether the market sees the news as “good”

or “bad”. Assuming the market behaves in this way, earlier research may have

3
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used a too “simple” estimates of the coefficient on the variable regarding the

news. The coefficient estimate may therefore be biased toward zero.

In this paper, we will use more recent data to extend previous research. We will
apply a GARCH model that helps us to identify variations in the conditional
volatility of residuals. The model takes into account that variation in volatility
could arise in crises, and is therefore a well-fitted model for our problem.

We have followed the same approach to our methodology as Flannery and
Protopapadakis (2002) and Andritzky, Bannister and Tamirisa (2005), who both

implement a conditional variance GARCH model.

In this preliminary, there will be a literature review of previous research on the
impact of macroeconomic news, how economic states affect the coefficient and
which macroeconomic factors that previous have been found to be significant.

Further, we explain what data we will implement in our calculations and where

we will extract it.

Considering previous research and more recent theory, we have a hypothesis that
consists of finding statistically significant results. Moreover, we expect to find
macroeconomic factors that do influence aggregate stock returns in the U.S.

market.

2 Literature review

Bodie (1976) finds that there is a negative correlation between unanticipated
inflation and the real return on equity. This result is supported by Fama (1981)
and Geske and Roll (1983). Pearce and Roley (1983, 1985) extend the former and
finds that new information related directly to monetary policy, especially money
announcement surprises, have a significantly negative effect on stock prices.
Chen, Roll, and Ross (1986) (CRR) then takes this a step further, and discover
five potential macroeconomic factors: expected inflation, unexpected inflation,
changes in the risk premium, spread in the yield curve, industrial production.

These economic factors were found to be significant in explaining expected stock
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returns. However, the inflation factors are somewhat less influential in highly

volatile periods.

The results of CRR’s estimations were later criticized by Shanken and Weinstein
(1990), whom instead of estimating the betas using backward-looking returns
used the returns from the following year. This relatively “small” change reduced
the statistical importance with regards to the returns, and showed that only the
industrial production factor was significant in the sample period.

Lamont (2001) shows that constructing a tracking portfolio of the growth rates of
production, consumption or labour income lead to abnormal returns. He also finds

that inflation fails to achieve this.

Cutler, Poterba and Summers (1989) (CPS) find, in their definition, that
macroeconomic news only explains about 20% of the movements in stock prices.
Over the period 1926-1986 CPS find that industrial production growth is
significantly correlated with stock return. However, this is not the case in the
period 1946-1865, which contradicts the findings of CRR and their sample period.
As in comparison to Roll (1988), CPS also conclude that macroeconomic factors

have a quite modest explanatory power in the market variability.

While earlier studies find that macroeconomic factors have little effect on stock
prices, McQueen and Roley (1993) provide evidence that the effect depends on
the state of the economy.

They conclude that positive shocks to the real activity leads to lower stock prices
in a strong economy, while it leads to higher stock prices in a weak economy.
This result can contribute to explain the insignificance of macroeconomic factors
in earlier studies.

In the same direction, Hu and Li (1998) examine whether the effect of
macroeconomic factors on stock prices varies in the different states of the
economy. They provide strong evidence for different market responses to
different states of the economy, using the same macroeconomic factors. Hence,
allowing the response coefficients to change over different states of the economy

may therefore result in more significant macroeconomic variables.
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Differences across markets and types of announcements tend to influence the
effects of macroeconomic announcements (Andritzky, Bannister and Tamirisa,
2005).

For example, news about the trade balance seems to have an effect on the U.S.
stock prices (Aggarwal and Schirm, 1998), while announcements about retail
sales have greater impact on the U.S. Treasury bond market (Fleming and

Ramola, 1997).

The methodology we use in this paper comprises volatility changes, and we
therefore review some articles consisting of market return volatility and volatility
models. Using a GARCH model of monthly US equity returns, Hamilton and
Susmel (1994) conclude that equity returns are significantly affected by macro
conditions. Consequently, implying that the equity volatility is likely to remain

high during recessions.

Errunza and Hogan (1998) finds that, for many European equity markets,
macroeconomic factors can be used to make return volatility predictions. They
conclude, by estimating VAR models, that monetary instability is a significant
factor for France and Germany, while industrial production is a significant factor
for Italy and the Netherlands. For countries as UK, Switzerland, and Belgium,

macroeconomic factors fail to improve any forecast ability.

Utilizing a model that estimate the conditional standard deviation for different
monthly mean returns, Schwert (1989) finds evidence that future macroeconomic
volatility can be predicted by looking at financial asset volatility. This go hand in
hand with theoretical aspects, since the price of an asset should react quickly to
new information. This argument is somewhat also used by Fama (1990), who
finds that a change in stock prices can be used to predict future macroeconomic

conditions.

Flannery and Protopapadakis (2002) expand earlier research by employing a much
more extensive data set, consisting of 17 macroeconomic announcement series.
They find that six of these are strongly significant: three nominal (CPI, PPI, and a
monetary aggregate) and three real (balance of trade, employment report, and

housing starts).
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The new evidence resulted from this paper is that balance of trade, employment
and housing starts are identified as significant risk factors on the returns’
conditional volatility. More surprisingly, they find that real GNP and industrial

production tend to be insignificant as risk factors.

3 Theory and Methodology

The well-known model for pricing stocks is dependent on the sum of discounted

expected future dividends, given the information known at the present time:

o deve
P, =E — |
t (EIH%I )
=

where Py is the stock price at time t, d;: is the paid dividend at time t+, 1y, is the
stochastic discount factor for cash flows that occurs at time t+t, and € represents

the information set known at time t.

The new information is explained by the difference between Q; and ;. On the
announcement day, the expected component of the news and all previous
announcements have been included in Q. Under the assumption of efficient
markets and rational investors, stock prices should only be affected by the

unexpected part of the news.

A multi-factor model uses two or more factors in its calculations when trying to
explain asset prices in the market. It can be used to either construct or explain an
individual security or a portfolio of securities. According to Merton (1973),
investors would want to hedge against two types of risk: volatility and uncertainty
in the returns of the securities (current period) and possible future shifts in the
investment opportunity set. For example, an unexpected and disadvantageous shift
in the opportunity set will affect future consumption negatively for a given level
of future wealth. Thus, if the opportunity set turned out to be “worse” than
expected, the investor would, through his investments in positive correlated

returns, expect a higher level of wealth as a compensation. In the same way, the
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investor would expect “better” investment opportunities if future returns are

lower.

Macroeconomic factors that are correlated with a change in the opportunity set
can therefore be said to be a possible price factor, in an equilibrium state. This
could potentially occur through an unexpected change in the CPI that may cause a
change in the gap between the expected return of different asset types, or an
unexpected shift in the unemployment rate that may change the future returns to

employees and human capital.

This thesis” methodology will follow the path of previous articles concerning the
time-constant effects of macroeconomic factors on equity prices. More precisely,
we implement the same approach as Flannery and Protopapadakis (2002) and
Andritzky, Bannister and Tamirisa (2005), and follow their definitions throughout
this methodology. In the single-factor case, previous research have tried to regress
the market’s monthly return (r;) on a potential macroeconomic factor’s (Z)

unexpected changes, z, = Z; — E;_,(Z,):

1y = Ee () + Bz +up (1)

The coefficient § implies, if proven to be statistically significant, a relationship
between the tested factor and the return of the market portfolio. However, it
requires further analysis to determine whether or not the unexpected change to Z

is actually priced in equilibrium.

Due to its simplicity, regression models like equation (1) could be unsuccessful to
perceive important macroeconomic effects on the market portfolio's return.

First, by using monthly stock returns that incorporate huge amounts of
information in each period, can make specific macroeconomic fluctuations
difficult to capture. In this paper, we will use daily data instead of monthly, as it is
more likely to show when the investors detect the announcements.

Second, the simple linear regression may lead to an underestimate of the
coefficient 3, also known as the attenuation bias, which is caused by errors in the

tested independent variables. This could then bias the estimated [3 toward zero.
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Third, all the noise in the expected value (E;_;(Z;)) may also bias the estimated [3
toward zero, due to inaccurate evaluation or estimate of the announcement
expectation component. Finally, statistical inference problems may arise when we
apply a fixed-coefficient model to estimate a coefficient that actually is time-

varying. This can be shown in a rewriting equation (1) as
e = Btzt +u, (2)

where B, z;, and u, are jointly independent, u, = h,&,, and h? = hZ. When B, is
time-varying, its estimate, in Equation (2), will roughly be the mean of B, p =

E (B t). Therefore, if we have a coefficient that switches sign and averages close to
zero over time or is occasionally important, the estimated coefficient may fail to
identify a potential macroeconomic factor. Furthermore, by implementing a
fixed-coefficient model to estimate time-varying coefficients on the unexpected
macro announcements may cause the estimated residuals to be heteroscedastic.

To comprehend this heteroscedasticity, we assume that the true model is Equation

(2) and that we cannot replicate the intertemporal variation in ;. The estimated

residuals will then be given by @i, = u; + [ﬁt — ﬁ]zt, and their variance will be

@%m =0, + Et—l[(.Bt - B)Zztz] + Er_1[uc(By — B)Zt]~ (3)

When By, z, and u; are jointly independent, E;_; [ut (,Bt — B)] = 0. On days
without macroeconomic news, we will get z; = 0 and the residuals” variance
therefore reduces to o2. On days with macroeconomic news, the residuals’
variance will exceed o2, because in general we have that 8, # f and z, # 0.
Hence, by modifying the rudimentary conditional variance specification, it seems

plausible to extract information about the effect of an announcement data series.

We will further implement a GARCH model to this problem, as it is constructed
to identify variations in the conditional volatility of residuals.

Expectantly, this method will improve the accuracy of continuous predictions, as
the goal of a GARCH model is to minimize errors in future forecasting by
adjusting for errors in previous forecasting. We will need to estimate an

autoregressive model that is the best-fitting for our study, and calculate the
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autocorrelations of the error term. Lastly, we need to test our model for any

statistical significant results.

4 Data

We need the value and the date of macroeconomic announcements, what the
market expected about these announcement and financial stock returns to estimate

the model.

4.1 Stock returns

For stock returns, we will use daily (close-to-close) data from either a value-
weighted market index or one of the largest indices in the US market, like the
S&P 500. The dates and span of our dataset will depend on the macroeconomic
announcement data we will be able to obtain. However, we are currently aiming
for a 15-20-year span with data, that is as new as possible. This data will most

likely be extracted from Thomson Reuters Eikon.

In addition, we will need to gather daily data on different interest rates, like
treasury bills and bonds with different maturity. This data would possibly be

available for us at The Fed's (Federal Reserve) home site online.

4.2 Macroeconomic announcements

Either Bloomberg or Thomson Reuters Eikon will help us provide the dates and
values of different macroeconomic announcements. This will be announcements
(or indicators) like inflation, employment rate, GDP, industrial production, and so
forth. The different indicators we will end up employing depends on availability
and reliability on the data we are able to obtain, but hopefully we will be able to

test around 15-20 indicators.

We also want expectations on these announcements, as we need to calculate the

deviations in forecasts from actual outputs. Where to extract this kind of data is a

10
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little bit more uncertain to us, but it seems plausible to either find it on a financial

platform or receive/purchase it from a financial institution.

5 Thesis plans

January e Deadline for submission of
Preliminary Thesis
e Continue with the literature

review

February e Extracting data

e Process and analyze data

March e Further analysis and produce
descriptive statistics

e Testing and interpretation of

results
April e  Writing on the thesis
May ¢ Finishing draft
June e Hand in draft for feedback
July e Work on corrections and

improve layout

August e Submit final thesis
September e Deadline for submission of
Master Thesis

After the submission of this preliminary, we will continue to gather information
and work around previous literature. Further, we need to extract the data needed
to assemble our regression model. We will gather daily data from the U.S. stock
market, either S&P 500 or a value-weighted market index. Furthermore, we also
need to extract the data regarding macroeconomic announcements and the
expectation the market had for these. This will be the basis for when we create our
regression model and start testing. The results will show us which macroeconomic

factors that do and which that do not affect the aggregate stock returns.

11
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