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Abstract

World organizations and businesses are struggling to best predict future economic
developments. For example, the Organisation for Economic Co-operation and Development
(OECD) constructed the Composite Leading Indicators (CLI) and the Conference Board
organization (CB) created the Leading Economic Index (LEI) as a tool for prediction of the
economy. This article aims to analyze the predictive ability of individual economic indicators,
but not with respect to economic development, but in relation to the development of the
S&P 500 stock index. The result of the analysis of the indicators’ predictive ability, i.e.
leading, coincident and possible lagging of the indicator due to the development of the
S&P 500 stock index, is subsequently possible to use, for example, in the construction of a
company’s investment strategy, where the leading indicator serves as an indicator of the
future development of the S&P 500 stock index.
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Introduction

Prediction of recession, swings and reversals in economic development has been such a strong
motive for governments and managers that since about the 30’s of the 20th century,
increasingly apparent attempts to secure institutionary forecasting tools to ensure regular and
comprehensive information about the economic outlook in the upcoming months can be seen
in many Western countries. With the development of the appropriate tools of prediction, the
forecasting methodology that seeks to synthesize the factors that accompany changes in
economic development was also developed. [8]

One result of methodological experimentation is the construction of leading economic indexes
that would bring together the partial economic indicators, which have repeatedly shown that
their current behavior is closely correlated with changes in the future and report that economic
development will change. [8] This study also describes the need for uniform statistical
processing and seasonally adjusted data. Both the OECD and CB currently use all the above
principles. Comincioli [2] and Umstead [13] show a positive correlation between the S&P 500
stock index and economic development. In these studies, a positive correlation between the
S&P 500 stock index and economic development is demonstrated; thus the S&P 500 can be
marked as a leading indicator. Kubis and Cicarelli [9] suggest that the S&P 500 stock index
reaches average results as a tool for identifying the peaks and troughs of the economic cycle.
The S&P 500 stock index predicted peaks of the economic cycle with a 30% probability and
troughs with 40% probability. The low predictive ability of peaks or troughs in this article,
however, can be influenced by the S&P 500 stock index data transformation.
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Today, the leading indexes are far beyond a mere experiment and they already monitor and
predict the evolution of the economic cycle and demonstrate possible future risks in the
economy. Czesany and Jetabkova [3], Gyomai and Guidetti [5] demonstrated the effective use
of leading indicators as economic indicators. Here, the economic indicator of Money Supply
showed excellent predictive capabilities, predicting a peak of economic development of the
economy with 75% probability and troughs with 63% probability. Apart from the ability to
predict economic development, with the expansion of capital markets, there is an effort to
predict the future development of stock indexes using leading indicators. Dovolil [4] and
Leger [10] compare the CLI with the S&P 500 stock index. The articles show a positive
correlation between the CLI and S & P 500. Within the article, however, CLI does not achieve
the highest degree of correlation in advance, but with a delay. Based on these observations the
composite CLI index can be marked as a lagging indicator due to the development of the
S&P 500.

1 Aims of the Article

The article aims to analyze the predictive ability of individual economic indicators, but not
with respect to economic development, but in relation to the development of the S&P 500
stock index. The result of the analysis of the indicators’ predictive ability, thus advance,
overlapping, and possible delays of the indicator due to the development of the S&P 500
stock index, can subsequently be applied, for example, in the construction of company’s
investment strategy, where the leading indicator serves as an indicator of the future
development of the S&P 500.

The aim of this paper is to analyze the predictive power of economic indicators in relation to
the development of the S&P 500 stock index.

2 Methodology and Methods

The predictive capabilities of individual economic indicators in relation to the development of
the S&P 500 stock index are analyzed on the basis of historical data for the period from
January 2007 to September 2014. Time series of leading indicators and S&P 500 stock index
are smoothed and cleaned using the Hodrick-Prescott (HP) filter.

The Hodrick-Prescott filter is one of the best known and most widely used de-trending
methods. The filter was first described by Hodrick and Prescott [6]. Nowadays it is also used
in the construction of the OECD CLI. In its original form the trend estimate is the result of
optimization problem (1), (2).
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where
y; — initial series,
7t — trends,

¢t — cyclical component,
/. — HP filter parameter.

The initial y; series is decomposed into ;, the trend component, and c; the cyclical
component, with the objective being to minimize the distance between the trend and the



original series and, at the same time, to minimize the curvature of the trend series. The trade-
off between the two goals is governed by the 1 parameter.

Subsequently, the leading indicators are correlated with the development of the S&P 500
stock index using Spearman’s correlation coefficient.

To evaluate the possibility of prediction of economic indicators, the correlation of time series
and a subsequent analysis of the leaders, overlapping or delay is used in the time series of the
economic indicator. Spearman’s correlation coefficient is used to correlate the time series.

Spearman’s correlation coefficient is a non-parametric method that uses the calculation of the
order of values of monitored variables. This method can be used to describe any dependency,
either linear or nonlinear. Spearman’s correlation coefficient can be used to measure the
strength of the relationship among these variables, where it cannot be expected to assume
linearity of the relationship or normal distribution of the variables x and y. Dependence
variables can have both upward and downward character.

The calculation of Spearman’s correlation coefficient (rs) is based on the order (i) and the
correlation couples (iy, Iy) are given by relation (3).
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where
— Spearman’s correlation coefficient indicating the intensity of the relationship between the
two monitored variables,
ix — the value of the time series x in time i,
— the value of the time series y in time i,
n — number of correlation couples.

Methods of scientific work, particularly analysis, synthesis, comparison, deduction, induction,
abduction, description and application of mathematical and statistical methods are used in the

paper.

3 Research

This paper analyses the partial economic indicators with the development of the S & P 500
stock index to identify leading, coincident and lagging economic indicators. The Standard &
Poor’s 500 (S&P 500) is an American stock market index based on the market capitalizations
of 500 large companies. [12] Development of the S&P 500 stock index is shown in Fig. 1.

3.1 Economic Indicators

Economic indicators can be grouped according to the timing of the turning point in the time
series in relation to the reference series, which portrays the actual incidence of turning point.
E.g. Kaderabkova and Zd’arek [7] divide them into three groups:

e Leading indicators are among the most observed, and allow predicting turning points in
the economy with some time in advance before their actual implementation.

e Coincident indicators have been developed in parallel with the development of reference
business cycle series including turning points (GDP can be included among the coincident
indicators).

e Lagging indicators with a time lag replicate the reference series of economic
development.
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Subsequently, the indicators are divided in terms of the cycle to:

e Cyclical indicators — their informational value increases with increasing economic
activity and vice versa.

e Counter-cyclical indicators declining with the growth of economic activity and vice
versa.

e Acyclic indicators do not match the cycle development.
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Source: Own from Yahoo[14]
Fig. 1: S&P 500 stock index

3.2 Composite Indicators

Organizations dealing with the predictions of economic development combine selected
indicators divided into groups according to their timing in the form of aggregates, e.g.
indexes. The reason for the formation of aggregates rather than observing time series of one
indicator is the fact that the factors that influence the course of a time series may not be
decisive for the cycle [11]. Using a larger number of indicators allows for smoothing part of
volatility of the components of the index.

3.21 Conference Board

In the US, the Conference Board (CB) compiles and publishes a monthly composite index
(LCI). Composite indexes are constructed by three groups of indicators differentiated
according to timing of turning points in their time series. Leading Economic Index (LEI),
Coincident Economic Index (CEI) and Lagging Economic Index (LAG) are constructed from
four to ten indicators, some of which are published by state institutions (e.g. the central bank,
the statistical offices), others are constructed and published by specialized agencies [1].

3.22 OECD

The OECD composite system of indicators (CLI) was created in the 70s of the 20th century
and was designed to predict turning points in economic development. CLI and partial leading
indicators are based on data available within the countries involved in the index and are used
for short-term forecasts of changes in the direction of the economy (6 to 12 months). For each
country, slightly different time series of leading indicators and types of leading indicators in
the index are chosen [5].



Within this paper, partial economic indicators of United States which have or have not been
incorporated into the composite leading index CLI or LEI are selected and subsequently
analyzed:

New residential sale

New Residential Construction

Retail Trade and Food Services, ex Auto
Sales for Auto and Other Motor Vehicles
Manufacturing Inventories

Durable Goods Orders

Purchasing Managers Index, PMI
Unemployment Rate — Manufacturing
Labor — Average weekly hours

Inflation

Money supply M2

Mortgage fix rate — 30 years

Interest rate spread, 10-year Treasury bonds less federal funds

3.3 Economic Indicators Correlated with the S&P 500 Stock Index

The predictive capabilities of individual economic indicators in relation to the development of
the S&P 500 stock index are analyzed on the basis of historical data for the period from
January 2007 to September 2014. The indicators reference series are analyzed due to date of
publishing the indicator data. The date of the disclosure of indicator data is around 1 — 1.5
months later in relation to the time period. For example data for January are being published
in late February or in mid-March. Time series are correlated when the indicator value is
published.

Tab. 1: Economic indicator of United States correlated with the S&P 500 stock index

The highest Spearman’s correlation
Economic indicator of United States coefﬁCIer]I'Eime
correlated with the S&P 500 stock index Value (Leading/Coincident/Lagging

Indicator)

New Residential Sale 0.692 Lagging - 10 months
New Residential Construction 0.860 Lagging - 5 months
Retail Trade and Food Services, ex Auto 0.778 Leading - 1 month
Sales for Auto and Other Motor Vehicles 0.991 Coincident - 0 month
Manufacturing Inventories 0.776 Lagging - 5 months
Durable Goods Orders 0.965 Lagging - 5 months
Purchasing Managers Index, PMI 0.860 Lagging - 1 month
Unemployment Rate — Manufacturing —-0.940 Lagging - 7 months
Labor — Average weekly hours 0.831 Lagging - 4 months
Inflation -0.948 Leading - 21 months
Money supply M2 0.998 Lagging - 1 month
Mortgage fix rate — 30 years —-0.980 Leading - 24 months
Interest rate spread, 10-year Treasury bonds .
less federal fUFI)’ldS Y ’ —0.587 Lagging - 6 months

Source: Own




Economic indicators data correlated with the S&P 500 stock index data is shifted to each
reference series. The aim of computation is to find the highest Spearman’s correlation
coefficient. The highest Spearman’s correlation coefficient indicates the closest dependence
between reference series of economic indicator and S&P 500 stock index. Based on the
highest Spearman’s correlation coefficient it is possible to identify the predictive ability of
individual economic indicators. The detail of each individual economic indicator, the value of
the highest Spearman’s correlation coefficient and the predictive ability can be seen in Tab. 1.

All analyzed economic indicators are cyclical with respect to the S&P 500 stock index, except
for Inflation, the Unemployment Rate — Manufacturing, Mortgage fix rate — 30 years, and
Interest rate spread, which are counter-cyclical.

Inflation and Mortgage fix rate — 30 years rate reach the highest inverse correlation
coefficient with 21 and 24 months of advance notice. However, this is a very long interval
within the reporting period, and therefore; the data may be biased due to the time series
shortening. For this reason, the relationship between the inflation and the S&P 500 needs to
be tested for longer periods of time. The economic indicator Retail Trade and Food Services,
ex Auto is another indicator which indicates predictive ability of the indicator. The timeline of
the prediction ability of this indicator is 1 month. Spearman’s correlation coefficient obtains
the 0.778 value. The value of Spearman’s correlation coefficient indicates a close relationship
between reference series of the S&P 500 stock index and the economic indicator Retail Trade
and Food Services, ex Auto. Coincident indicator was only one — Sales for Auto and Other
Motor Vehicles. The value of Spearman’s correlation coefficient 0.991 indicates a deep
relationship among reference series.

Conclusion

From the correlation analysis of economic indicators, four sub-economic indicators showed
the highest value of the Spearman correlation coefficient in advance. However three of them
have a very long interval. The economic indicator Retail Trade and Food Services, ex Auto
peaked Spearman’s correlation coefficient 0.778 one month in advance. Other economic
indicators showed the highest degree of tightness with variously long delays in relation to the
S&P 500. This fact is also due to the delay in data publication of partial indicators. On
average, the delay in the disclosure of data indicator is around 1 — 1.5 months. Data for
January are being published in late February or in mid-March. The highest degree of
dependence with the development of the S&P 500 stock index is reported for the retail sales
economic indicator of the Money supply M2 (Spearman’s correlation coefficient 0.998).

The result of the analysis of the indicators’ predictive ability, i.e. leading, coincident, and
possible lagging of the indicator due to the development of the S&P 500 stock index, is
subsequently possible to use, for example, in the construction of a company’s investment
strategy, where the leading indicator serves as an indicator of the future development of the
S&P 500 stock index. The results of correlation analysis confirm the statements that the actual
S&P 500 stock index is a leading indicator, see Comincioli [2] and Umstead [13].
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VYUZITI EKONOMICKYCH INDIKATORU JAKO NASTROJ PREDIKCE VYVOJE
AKCIOVEHO INDEXU S&P 500

Svétové organizace a podniky se snazi co nejlépe predikovat budouci vyvoj ekonomiky.
Organizace pro hospodatskou spolupraci a rozvoj (OECD) zkonstruovala systém Composite
Leading Indicators (CLI) a organizace Conference Board (CB) vytvofila Leading Economic
Index (LEI) jako nastroj predikce vyvoje ekonomiky. Piispévek si klade za cil analyzovat
predikéni schopnosti dil¢ich ekonomickych indikatorii — nikoliv vSak vzhledem k vyvoji
ekonomiky, ale vzhledem k vyvoji akciového indexu S&P 500. Vysledek analyzy predikénich
schopnosti indikatort, tedy ptedstih, soubéh a ptipadné zpozdéni indikatoru vzhledem k
vyvoji akciového indexu S&P 500, je nasledné mozné vyuzit napiiklad pii konstrukci
investi¢ni strategie podniku, kde ptedstihovy ukazatel slouzi jako indikator budouciho vyvoje
akciového indexu S&P 500.

DIE VERWENDUNG VON WIRTSCHAFTSINDIKATOREN ALS INSTRUMENT
ZUR VORHERSAGE DER ENTWICKLUNG DES AKTIENINDEX S&P 500

Die Weltorganisationen und -unternehmen bemiihen sich, die zukiinftige Entwicklung der
Wirtschaft bestens vorherzusagen. Die Organisation fiir wirtschaftliche Zusammenarbeit und
Entwicklung (OECD) hat das System Composite Leading Indicators (CLI) konstruiert, und
die Organisation Conference Board (CB) hat den Leading Economic Index (LEI) als
Instrument zum Vorhersagen der Entwicklung der Wirtschaft entworfen. Das Ziel des
Beitrags besteht in der Analyse der pradiktiven Fihigkeiten der einzelnen 6konomischen
Indikatoren, jedoch nicht in Bezug auf die Entwicklung der Okonomik, sondern in Bezug auf
die Entwicklung des Aktienindexes S&P 500. Das Ergebnis der Analyse der pradiktiven
Fahigkeiten der Indikatoren, also den Vorsprung, den Gleichlauf und die eventuelle
Verzogerung eines Indikatoren gegeniiber der Entwicklung des Aktienindexes S&P 500, kann
man nachfolgend zum Beispiel beim Konstruieren der Investitionsstrategie eines
Unternehmens verwerten, wobei der Indikator des Vorsprungs als Indikator der zukiinftigen
Entwicklung des Aktienindexes S&P 500 dient.

WYKORZYSTANIE WSKAZNIKOW EKOOMICZNYCH JAKO NARZEDZIA
DO PROGNOZOWANIA ROZWOJU INDEKSU GIELDOWEGO S&P 500

Organizacje $wiatowe 1 przedsigbiorstwa staraja si¢ jak najlepiej przewidzie¢ rozwoj
gospodarki w przyszlosci. Organizacja Wspotpracy Gospodarczej i Rozwoju (OECD)
stworzyta system Composite Leading Indicators (CLI) a organizacja Conference Board (CB)
opracowata Leading Economic Index (LEI) jako narzedzie do prognozowania rozwoju
gospodarczego. Celem artykutu jest przeprowadzenie analizy zdolnos$ci prognostycznej
poszczegolnych wskaznikow ekonomicznych, jednak nie w odniesieniu do rozwoju
gospodarki, ale w stosunku do ksztaltowania si¢ indeksu gietdowego S&P 500. Wyniki
analizy zdolnosci prognostycznej wskaznikow, a zatem wyprzedzenie, zbiezno$¢ i ewentualne
opoznienie wskaznika wobec rozwoju indeksu gieldowego S&P 500, mozna pozniej
wykorzysta¢ przyktadowo w ramach budowania strategii inwestycyjnej firmy, gdzie wskaznik
wyprzedzajacy stuzy jako wskaznik przysztego rozwoju indeksu gietdowego S&P 500.



