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The chemical industry of South Africa is said to be “of substantial economic significance to the
nation, contributing about Spercent to the gross domestic product (GDP) and approximately 25
percent of the manufacturing sector” (Treasury Inflation Protected Securities (TIPS), 2013). This
is one of the largest industries in Africa compared to others. There are two conspicuous traits
that characterize the chemical industry in South African. Principally, the upstream sector is
rigorous and well produced, whereas the downstream sector — even though different - remains
underdeveloped. Furthermore, the artificial coal and natural gas-based liquid energies and
petrochemicals industry is bulging, as South Africa came to be world’s leader in coal-based
synthesis and gas-to-liquids (GTL) technologies.It is extremely complex and widely diversified,
with finished products regularly b~~~ ~~~=nend ~F different chemicals joined in some means to

give the necessary attributes and
2.2.4 ICT and electronics indus

The information technology (IT)inWjjjjjj##ith Africaprogress exceeds the world’s average

contribution. The welUfﬁ)%iee fg;l ﬂa%{%ﬁq%ffgncs sector and information and

communications technology [6¢Jd#rermpaEsescdlend00 firms also the industry in 2001 was
ranked 22™ international (Roduck, 2009). South African IT with adequate instruments and skills

has the access advantage to the quickdevelopment of telecommunications and information
technology all over the African region. The Software designers in South Africa are known to be
world leaders when it comes to production brilliant local infrastructure, efficiency and
innovation. This sector is shared among three sectors which include: information technology,
telecommunications and electronics. The telecoms industry in the South African economy is
thriving, giving in over 7 percent contribution to “the South Africa's gross domestic product
(GDP) with approximately 5,5 million installed fixed-line telephones, South Africa are ranked
23rd in telecommunications development in the creation and interprets more than 30% of the
total lines installed in South Africa. Telkom, the sole fixed-cable operator in South Africa, is a
central participant in a US$630 million optical fiber submarine cable project that will cater for
Africa's growing telecommunications needs for the succeeding 25 years” (Walser, 2012). The
South African electronics industry is frequently improving in innovation and production
engineering. The Industry is chockfull of different humanities with strong expert in electronics,

some media companies focus on the security aspect and pre-payments meters for electricity.
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During the first quarter of 1984 the manufacturing sector’s contribution to GDP décreased from
10%to -4% by third quarter of 1985. However this sector picked up again to a record high of
9.% by the fourth quarter of 1988. This was a highest pick which could not be achieved again
during the period under review. During the early 1990s the manufacturing sector’s contribution
to GDP hovered around 8.5% until its huge decline to a record low of -14% in 2009 mainly
because of the global economic meltdown. The sector began to climb upwards during the
recovery phase to a record of 8.6% by second quarter of 2010 but soon declined during the first

quarter of 2012 by almost 1%.

Noticeably, as a result of lack of attention in the competitiveness of the South

Africanmanufacturing sectorand 1 diments, energy shortages, rising input costs
and inadequate infrastructure jus has made the manufacturingsectorof South
Africa wrinkled over the period « pared to the nation’s peer markets. As such,
this may well be credited to t significant driver for local market's quick

development through the decade has TUI®Ed (specifically amid the blast years from 2003 to
2007), on the back of thgﬂiqllv'eﬁ‘lgm Iyt ing tat geeenomic generation side was ignored
and the impacts of which weté Gt dtfid thexgtedae 2009, TIPS (2013) states that goods and
services imported into South Africa logged an average nominal development of about 15% per
annum for 10 years, while export growth averaged about 13% over the same period. Hence,
lower export development saw the economy fall more profound into de-industrialization, as the

monetary structure moved in the direction of the tertiary segment exercises.

2.4 Factors affecting manufacturing Sectors
Manufacturing sector is very important to the South African economy due to the fact that its aids

the development and economy growth of the nation in general by reducing the unemployment
rate in South Africa and many other things. Macro-economic variables such as real interest rate,
gross fixed capital formation and trade openness has been considered as factors affecting the

manufacturing sector.

2.4.1 Exchange Rate Management
Roduck, (2007) confirms that an exchange rate not properly managed can be catastrophic to the
development of an economy. With the increasing global integrafion of developing countries into

the global trading system and involvement in international production networks, exchange rate
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2.5.2 Significance of the rate of exchange in the manufacturing sector

The nominal and real exchange rates are significant variables; however the nominal exchange
rate has a tendency to dominate the real exchange rate due to its position in day to day exchange
rate market. The nominal exchange rate is characterized as the cost of one national currency to
the other; while real exchange rate is characterized to be the nominal exchange adjusted for
relative inflation differentials (Takaendesa, 2006). The nominal exchange rate interfaces the

price system and thus directly permits international traders to analyseprices.

Takendesa (2006) proposes that adjustments in the nominal exchange rates have an immediate

effect on the imports and export trade (current account) and the capital flows (financial account)

and consequently the balance o rning its effect on exchange rate, currency
appreciation renders a nation's pr 1akes foreign goods expensive in that nation.
A few Economists have contend ites have vital impacts not just on economic
performance and universal com so on the diverse areas of the economy,

employment and so on. In fact the exX e is crucial to competitiveness and international
trade and what is trade(l, i) $Vs@¥iGNTYreyt thorndffeiyrimg sector (Obadan, 1994; Edwards
and Savastano, 1999 & Joyce 4##@(Remas, LOG3. B¢ herefore of great importance to analyse

the trends of the real exchange in this study.

2.5.3 Exchange rate trends in South Africa (1983-2012)

The period after 1994 saw South Africa re-entering in the global financial markets. Fedderke et
al (2007) noted that “prior to 1994 there were sanctions imposed on South Africa and this
restricted global financial movements into South Africa. The re-entry of South Africa into the
globalised financial markets and the opening-up to international competition led to a sharp
increase in the participation by non-residents in the domeStic financial markets”. This has
caused, among other things, the rand’s exchange rate to be gradually more affected and thereby
prejudiced by growths in the global markets. This has contributed significantly to the instability
of the rand. Hodge (2005) held that the “real consequences of the volatility or instability of the
rand are an example of what are called hysteresis effects. Hysteresis refers to any situation
where a temporary change in a variable has a légged effect. In other words, the equilibrium
value of a variable depends upon its own recent history.” The rand has not been stable in the

period between 1983 and 2012. This is shown by the graph below.
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CHAPTER THREE

LITERATURE REVIEW

3.0 Introduction

A great number of debates were raised regarding the impact of the real exchange rate on
manufacturing sector by various researchers and different conclusions had been made. The
purpose of this chapter is to analyze the models and researches carried out in different countries
and identify the set of variables that would be utilized in this field. This chapter is has three
sections. Firstly the theoretical literature wed by the second section which

elucidates the empirical results on this topit ion which closes the chapter.

3.1 Theoretical Literature
Theories reviewed in this section include cnaval profitability, the purchasing power
parity (PPP) concept, the uncovefjd interest %rity (P%)OB%IEIET Samuelson theory, the Salter

Swan model, three good models, W&&ﬁ%ﬁ%@@%ﬁ@ growth theory, commercial

policy, monetary policy as easily as traditional approach, nominal exchange rate policy and

foreign exchange reserves.

3.1.1 Changing Sectorial Profitability

The immediate result of rate of exchange depreciation is the adjustment in the relative cost of the
tradable leading to an increased requirement for the exports and the import competing
goods(Leslie, 1988).“The foreign currency cost of exports fall results in a positive impact on
demand and the domestic currency price of imports rise” (Leslie, 1988:16). As exports turn out
to be more competitive in the worldwide market due to low costs, rise in the costs of imports has
resulted to fall of their requirement. On this account local producers find it profitable to increase
their investment in terms of capacity, equipment and new works. The hike in the quantity
demanded of the exports, nevertheless, hinge on the elasticity of demand for the exports, market
place and the nature of the merchandise. However, appreciation in exchange rate leads to loss of
competitiveness of the exports and increased influx of imports and exports on the other side

becomes more inexpensive. Leslie (1988) also explained that “this loss of competitiveness of the
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The empirical papers evaluating the South African exchange ratehave brought to light the
significant role of gold and various products (for instance, Aron et. al 1997; MacDonald and
Ricci 2003; Frankel 2007). There has been an extensive group of writing that has considered the
intensity of South African manufacturing and the effect competitiveness has on the
manufacturing exports. Using relative unit work costs, Edwards and Golub (2002) noted that in
respect to developed nations, the manufacturing sector of South Africa outwardly saw an
increment in competitiveness in the 1990s, yet that it stayed considerably less focused in respect

to engendering nations.The writers went on to denote that competitiveness has a statistically

consequential positive influence enactment. Golub and Ceglowski (2002)
engender homogeneous outcor 1g the real exchange rate to quantify
competitiveness and reveal that orts reactedpositively to ameliorationin the
1990s’competitions (the vigorous aluation of the 1990s). In another study, the

decline in the relative cost of manufaSSll#4s modelled by Rodrik (2006) as an occasion of
import rivalry, the real praxieg ;[ptS atvloast ey fgres of trade. The notion of Rodrik
(2006)puts it clear that maugRBefglhy prafiefbdite exhibits a tight connection to trade
competition and execution, he further maintains that “the story of the real exchange rate is a

paramount causal factor of the health of manufacturing” (Rodrik, 2006).

Trust R. Mpho (2011) concluded that a depreciated exchange rate increases manufacturing
growth when he used Autoregressive Distributed Lag (ARDL) cointegration technique to limit
the influence of exchange rate volatility on manufacturing employment growth between the
years 1995 -2010 in South Africa. He used investment, gross revenue, manufacturing exports

and wages as determinant factors.

3.2.2 Empirical literature from developed countries

The empirical studies in this section are mostly based on data from manufacturing industries in
the United State. The literature provides very limited evidence from other nations. A cross-
country study by Campa and Goldberg (1999) compares the investment sensitivity in the United
States, United Kingdom, Japan, and Canada for the period 1970-1993 using variables such as

exchange rate, investment, GDP manufacturing and interest rate. It was discovered that despite
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CHAPTER FOUR

RESEARCH METHODOLOGY

4.0 INTRODUCTION

This chapter enlightens the analytical framework used in this subject by providing the model
applied to probe the influence of exchange rates on the manufacturing sector in South Africa
from 1983-2012. This chapter also includes verification of information sources, research

techniques and diagnostic tests utilized in this field.

4.1 MODEL SPECIFICATION

To study the exchange rates’imp: amanufacturing sectorthe dependent variable
in this study is GDPmanufacturing vnatory variables are Rand (real) exchange rates,
interest rates, gross fixeﬁca;iital formation {CﬁCF{) arlc_lltrade openness (TO). The pattern of this

work shall be adopted from ylag%;:t # Eﬁgg? Qﬁ)&g) used a Johansen vector autoregressive

regression /vector error correction (VAR/VECM) cointegration method for theapproximation of
the link between exchange rates and the manufacturing activities in South Africa. The study used
quarterly data for the sample period 1983—2012. This study shall adopt Hodge’s (2012) model

and shall have the following model:
—/+ + + -
GDPM = By + L1 REER + [,INT; + B3 GFCF; + B4TOb; + & uvvnvvriniininannnnnn. 4.1
Where,
GDPM is the GDP manufacturing,
GFCEF is the gross fixed capital formation and
INT refers to the real interest rate,

REER is the real exchange rate,
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CHAPTER FIVE

PRESENTATION OF DATA ANALYSIS

5.1 INTRODUCTION

The previous chapter was a discussion of the methodology used in this study, this one focus on
data presentation and analysisof the impact of real exchange rate on manufacturing sector in
South Africa within time frame of 1983 to 2012. This chapter consist of six sections whereby the
first one looks at the unit root test followed by the co-integration tests. The third section presents
theVECM then the diagnostic checks, imnulsive resnonse and variance decomposition
respectively. The chapter ends with a co marises the presentation and data

analysis section of the research project.

5.2 UNIT ROOT/STATIONARITY TES
When using the Johansen procedure, the initizlvﬁng for the stationarity in time series.

Formal and informal (graphicalﬁeﬁti ?5 t@f S\yo Yan Wdl_ffﬁfﬁéting stationarity of time

series. This study presents the inform}rb&éttﬁiég yihich is [bggdotting of graphs and then the
formal tests. The formal tests shown arethe Phillips-Peron tests, the Augmented Dickey-Fuller

and Kwiatkowski-Phillips-schmidt-shin (KPSS) test.“These tests are vital as they help to
understand the structural breaks, trends and stationarity of the data set” (Brooks, 2008).Figure
5.1 (i) presents the results of stationarity test graphically showing data in level form as well as
Figure 5.1(ii) for first differenced data. The Phillips-Peron test and the Augmented Dickey-
Fuller and the results of the Kwiatkowski-Phillips-schmidt-shin test are also tabulated in the

subsequent tables in their order from 5.1(i) through 5.1(iii).

The informal graphs are represented in figure 5.1(i) and 5.2(ii) graphs below.
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Table 5.1(ii) Stationarity results of the Phillips Perron Test

ORDER OF
PHILLIPS INTERCEP | TREND AND INTEGRATIO
PERRON VARIABLE T INTERCEPT NONE N
Level LGDPM 0.150 -1.726 -3.019*
Ist 1
Difference DLGDPM -6.665* -6.599% -6.481%
Level LGFCF 0.502 -2.104 1.502
Ist 1
Difference DLGFCF -10.65° 10.561*
Level LINT -1.42 -0.702
Ist 1
Difference DLINT -6.047 -6.059%*
Level LREER -9.061* -9.027* -7.229* 0
Level LTO MVRESITY OT B Q5T T1aTS) (93
Tst -+ uyz;::ﬂ: HHHA S HHE 1
Difference DLTO -10.789* -10.742%* -10.817*
1% Critical value -3.486 -4.037 -2.585
5% Critical value -2.886 -3.448 -1.944
10% Critical value -2.579 -3.149 -1.614

*significant at 1%; **significant at 5%, ***significant at 10%
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The Phillips-Peron (PP) results are presented in table 5.1(ii). Brooks (2008) stipulated that PP
tests are same as the ADF tests;however theseintegrate aspontaneous correction to the DF test to
give room for auto-correlated residuals. Just like the ADF result the result shown that all
variables were not stationary at levels except for LREER. These were revealed by the no}l—
rejection of the null hypothesis at 1%, 5% and 10% significant levels. It is clearly presented that

all the variables were stationary after the first difference.

Table 5.1 (iii) shows the Kwiatkowski-Phillips-Schmidt-shin test.According to Alok Bhargava
(1982), KPSS is a test that can be utilised to test a null hypothesis that an apparent time series is

stationary around a deterministic trend. He 2 projected to supplement unit root
tests, such as the Dickey-Fuller tests. Thr oth the stationarity hypothesis and
unit root hypothesis, it allows one to separ n to be stationary, series that seem
to have a unit root as well as series that y adequately as to either they are

stationary or integrated. This test variables m-s, (ii) trends and intercepts only. The
three approaches utilised to cheﬁ for station%rity tstsho%/sI_Tﬁt t&e data series were non-
stationary at levels but stationary afteTgbsémg;erﬁQ%  EXSHRBEER which was stationary at

levels. For that reason, the data series are integrated of the similar order I (1).

5.3 TESTING FOR COINTEGRATION

If the variables are integrated of the same order, there is thus a need to confirm whether a long-
run equilibrium relationship exist amongst them.*“The Cointegration test tells the existence of
equilibrium or a stationarity relationship between two or more timeseries, each of which is
individually non stationary” (Andren, 2007). As regards this research project cointegration looks
at the long run relationship amongst the manufacturing sector and its contributing factors.
Andren (2007) explains that the Cointegration approach permits researchers to integrate the long
run and short run relationship between variables within a unified framework. Owing to the point
that the Johansen cointegration method does not only determines both the long run and short run
relationship of the dependent variable but also provides the speed of adjustment coefficient
unlike the Engle and Granger residual-based methodology to test for cointegration. Hence makes
the Johansen cointegration more preferable. However there is a need to test for multicollonearity

using the pair-wise correlation matrix. These results are tabulated below (Table 5.2).
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At most 3

0.038653

5.901901

15.49471 0.7071

At most 4

0.010963

1.289803

3.841466 0.2561

Notes

Trace test indicates 2 co-integrating equation at the 0.05 level

*Indicatesthe rejection of the hypothesis at 0.05 level
**MacKinnon-Hung-Michelis (1999) p-values

Table 5.5(ii) Unrestricted Co-integration Rank Test (Maximum Eigenvalue)

0.05
HYPOTHESIZED TRACE
EIGENVALUE TICAL PROB
NO OF CE(S) ST.
JUE
None 0.242804 3.87687 0.0715
At most 1 0.195238 7.58434 0.0924
At most 2 0.142096 17.~ 21.13162 0.1324
At most 3 0.03865{ i féi%g?éb ];‘ Hﬁg&. 0.7898
At most 4 0.010963 ' epgesdh A OBeAceco 0.2561
Notes

Max-eigenvalue test indicates no cointegrating eqn(s) at the 0.05 level

*Indicatesthe rejection of the hypothesis at 0.05 level
**MacKinnon-Hung-Michelis (1999) p-values

The above table (5.5 (i)) revealed that in the trace test at least 2 co-integrating equation occurs at
5% significance level. The null hypothesis of no co-integrating vectors is rejected since the trace
(test) statistic of 81.78874 is higher than 5%critical value of 69.81889, the null hypothesis that at
most 1 cointegration vector exists is rejected as the t-statistic of 49.24714 is greater than 5% of
the critical value of 47.85613 but the null hypothesis that at most 2 cointegration vector exist
cannot be rejected as the t-statistic of 23. 83365 is smaller than the critical value 29.79707. In
the same way, the maximum eigenvalue test in figure 5.5 (ii) could not rejects the null
hypothesis of no co-integration since the t statistics is less than critical values. The maximum

eigenvalue does not make sense economically as it says there is no cointegration thus the trace
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Results from Figure 5.3 above shows that all the dots fall within the circle. Therefore it can be

concluded that the model is stable. Moreover, the histogram shows a bell-shape and as a result,

the residuals are normally distributed and as a result the null assumption of a normal distribution

was not rejected.

5.4.2 LM Test
Table 5.7 Serial Correlation Test

Lags Q-Stat Prob. Adj Q-Stat Prob. df
1 5.736560 NA* = | 5.786443 NA* NA*
2 19.02147 NA T NA* NA*
3 34.22228 0.72 0.6984 40
4 82.99206 0.06 0.0456 65
5 95.63569 0.32 0.2504 90
6 113.0754 0.5333 L 0.4299 115
TRy S| PGk DA |
8 159.2732 Psgét 1 AOBAOL n 84529 165
9 189.1875 0.5030 198.9196 0.3140 190
10 216.9022 ‘ 0.4508 229.2489 0.2406 215
11 236.2702 0.5559 250.6459 0.3053 240
12 262.8187 0.5263 280.2577 0.2485 265

The table 5.7 above shows that the null hypothesis of no residual autocorrelation cannot be

rejected using lag 2 it can then be concluded that there is no autocorrelation in the residuals.

5.4.3 Heteroscedasticity Test
Table 5.8 Heteroscedasticity test

Chi-sq

Df

Prob

1415.011

1350

0.1067

Heteroscedasticity test above with a probability of 0.1067 demonstrates that the null hypothesis

of no heteroscedasticity was rejected. Since the outcomes for the demonstrative checks for serial

connection (LM), Jarque- Bera and heteroscedasticity demonstrated that the data is well
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can be said to be domestic in nature. The Rand depreciated again sharply in 1998. The
Commission of Inquiry into the Rapid Depreciation of the Real Exchange Rate of the Rand
(2002) argued that the coﬁtagion arising from Asian crisis hit all emerging markets in May 1998
and the rand was affected alongside with currencies of many other developing Nations. The
adoption of the inflation targeting regime in 2000 which compels the Central Bank to have
minimal intervention in the real exchange rate market resulted to the instability in the forex
market from the year 2000 to 2012. Currency depreciation continued after 2000, the real
exchange rate in South Africa is not fixed by the government; it is determined by the forces and
demand in the foreign exchange market. It was also observed that for over a decade (1983-
1993) trade openness in South ant but just after trade liberation the trade
openness in South Africa began t

A thorough review of both theore [ literature revealed that real exchange rate is
asignificant variable in explainin :ctor. Theories well-thought-out in this study

includes; the changing sectorial p' the PPP, the UIP, the structuralist and the

traditionalist approach t&ﬂ)ﬁ% f;é(ilt?gaia?sotf]f ]?H%ﬁaéSamuelson Hypothesis, salter swan
hypéthesis and the export lqi(}@@m}égs]lsn Pssrpieditierence in opinions and assumptions, the

conclusion is that policy makers can use real exchange rates as an instrument to determine the
manufacturing sector production and economic growth at large. According to the traditional
approach there is a progressiverelationship between real exchange rates and manufacturing

growth while the structuralist approach held that real exchange rates impacts growth negatively.

To accomplish the objective of this study, macro-economic variables in the economic model as
suggested by both theoretical literature and empirical literature were employed. The selection of
these variables was cognizant by an extensive review of literature on real exchange rates and
manufacturing sector as well as data availability. The illustrative variables in this study were;
real interest rates, real exchange rates, gross fixed capital formation and trade openness while the
dependable variable is GDP manufacturing.

The Johansen co-integration and error correction methodology were used to determine both the
long and short run relationships among the variables. This methodology was adopted because it
is well detailed and has lots of benefits. When it comes to time series data, there is need to
check if the individual time series are either stationary or that they are co-integrated. In order to

do this, a primary test for unit root was implemented using the graphical method. Because of the
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equilibrium in one period. Also the result from the impulse response shows that in the short run
LREER has a positive effect on manufacturing sector from 1% quarter to the 10™ quarter and this
~ effect is statistically insignificant although not stable. In order to support manufacturing sector
in South Africa the real exchange rate policies are significant. South Africa has not significantly
leverage from a depreciating currency. The sector has failed to create sufficient jobs through
export-led growth.

The study’s estimations uncovered that investment expenditure hasa positive effect on the
economic growth in the long run inthe South African manufacturing sector. The VECM result

demonstrates that an increment in gross fixed capital formation prompts an increment in the

GDP manufacturing. The policy is that the governmenthave tospend more on
investment so as to enhance ma development in the nation. The government
have to put resources into funct id road, purchase of plant and equipment as
well as their maintenance, hos The government should also provide good

education that is invest likewise inht'ln the Cointegration Equation 2 LGFCF has a t-

value of -3.02913 and i i Latg equilibrium in gross fixed capital
MivErSity OF FOPT AT P

formation approximately 33% of giosh ixed Lapigel formation will be restored back to

equilibrium in one period.

Real interest rate has a negative influence on the GDP in the manufacturing sector. The
implication of this finding is that an expansionary monetary policy has a potential to boost the
manufacturing sector in South Africa. However, considering the impulse response analysis and
variance decomposition analysis, it can be seen that real interest rates clarify a significant part of
the variable GDP producing. Interest rates in this way are a vital instrument in explaining the

manufacturing sector in South Africa.

Approximationoutcomes in this research projectexposed that trade openness in the long run has a
progressiveinfluence on the GDP manufacturing sector and it is statistically significant.
However, the trade openness impacts negatively on the manufacturing sector in the short run.
South Africa Manufacturing Sector particularly the clothing industry is continuously threatened
by imports of cheap goods from China. In this regard it is important that South Africa applies

trade liberalisation with caution.
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APPENDIX A

SOUTH AFRICAN DATA USED FOR REGRESSION

PERIOD LGDPM LGFCF LINT LREER LTO
1983Q1 12.05794 10.68084 2.751535 1.435085 2.43646
1983Q2 12.06129 10.7238 2.685577 1.223775 2.43646
1983Q3 12.07531 10.70185 2.852631 0.955511 2.43646
1983Q4 12.10324 10.72179 2.944439 1.386294 2.43646
1984Q1 12.13518 10.68295 3.012262 1.386294 2.521118
1984Q2 12.15989 10.68098 3.044522 0.336472 2.521118
1984Q3 12.13613 10.715<7 > 170ngy 2.517696 2.521118
1984Q4 12.12995 10.6¢ 4 1.94591 2.521118
1985Q1 12.12178 10.6" 6 0.641854 2.606202
1985Q2 12.11555 10.6 3 0.530628 2.606202
1985Q3 12.09099 10.5¢ 5 2.653242 2.606202
1985Q4 12.09304 10.5¢ 7 2.76001 2.606202
1986Q1 12.08449 10.4205 7SN 408 3.182212 2.569554
1986Q2 12.09844 | 1038936 | 26968774 .. . 1.386294 2.569554
1986Q3 12.10773 | VTV S8y OL E{h 4, F1A1€; 597535 2.569554
1986Q4 12.12412 {0424 T 556059 2.747271 2.569554
1987Q1 12.12373 10.37608 2.525729 1.481605 2.538842
1987Q2 12.11424 10.31841 2.525729 0.993252 2.538842
1987Q3 12.13083 10.35609 2.525729 0.262364 2.538842
1987Q4 12.13352 10.39332 2.525729 -2.30259 2.538842
1988Q1 12.16036 10.42922 2.590267 0.641854 2.558196
1988Q2 12.16019 10.44479 2.685577 1.308333 2.558196
1988Q3 12.20914 10.53481 2.772589 0 2.558196
1988Q4 12.22328 10.50693 2.852631 -2.30259 2.558196
1989Q1 12.21144 10.49297 2.926739 1.163151 2.48574
1989Q2 12.22421 10.52605 2.978925 -0.10536 2.48574
1989Q3 12.19595 10.5623 2.995732 -1.20397 2.48574
1989Q4 12.19675 10.58767 3.044522 1.386294 2.48574
1990Q1 12.19133 10.56132 3.044522 1.280934 2.375138
1990Q2 12.18476 10.52318 | 3.044522 0.09531 2.375138
1990Q3 12.17988 10.49941 3.044522 0.262364 2.375138
1990Q4 12.1817 10.49147 3.044522 0.741937 2.375138
1991Q1 12.15176 10.47892 3.044522 0.916291 2.282382
1991Q2 12.14567 10.47042 2.995732 -0.35667 2.282382
1991Q3 12.13128 10.39173 2.995732 -0.69315 2.282382
1991Q4 12.12167 10.42629 3.008155 -0.22314 2.282382
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2002Q2 12.37077 10.74188 2.730029 2.197225 2.74663
2002Q3 12.38194 10.77973 2.793208 0.875469 2.74663
2002Q4 12.38218 10.83177 2.833213 2.151762 2.74663
2003Q1 12.37282 10.83335 2.833213 2.174752 2.598421
2003Q2 1236012 10.82919 2.80336 1.526056 2.598421
2003Q3 12.35022 10.88001 2.674149 1.609438 2.598421
2003Q4 12.34459 10.93809 2.47092 1.386294 2.598421
2004Q1 12.37382 10.95415 2.442347 1.568616 2.591142
2004Q2 12.39782 10.94803 2.442347 1.648659 2.591142
2004Q3 12.42143 11.00353 2.412933 0.788457 2.591142
2004Q4 1242521 11.0593 2.397895 -0.91629 2.591142
2005Q1 1242504 11.05689 2.397895 0.587787 2.623762
2005Q2 12.46306 11.0 5 1.335001 2.623762
2005Q3 12.48571 11.1 5 -0.22314 2.623762
2005Q4 12.48488 11.1: 5 0.336472 2.623762
2006Q1 12.49862 11. 5 1.589235 2.743739
2006Q2 12.51755 11.1¢ 4 1.808289 2.743739
2006Q3 12.53692 11.20.. .18 2.014903 2.743739
2006Q4 12.55548 11.27007 D 4957 -1.60944 2.743739
2007Q1 12.56999 | 1i.aM67.k . 268790 .. -0.51083 2.800477
2007Q2 1257423 | 11320 F 2538074 0.788457 2.800477
2007Q3 12.57394 11.34143 | 2.590267 0 2.800477
2007Q4 12.59557 11.38848 2.650892 0.693147 2.800477
2008Q1 12.59502 11.42251 2.674149 2.459589 2.93638
2008Q2 12.63479 1143911 2.7191 -1.20397 2.93638
2008Q3 12.61768 11.47631 2.74084 1.902108 2.93638
2008Q4 12.5692 11.51557 2.730029 2.4681 2.93638
2009Q1 12.50059 11.47321 2.639057 0.587787 2.644755
2009Q2 12.47338 11.43416 2.456736 2.60269 2.644755
2009Q3 12.49484 11.39396 2.367124 1.458615 2.644755
2009Q4 12.52143 1137717 2.351375 -0.10536 2.644755
2010Q1 12.53752 11.40504 2.335375 0.405465 2.621402
2010Q2 12.55613 11.39077 2.302585 1.481605 2.621402
2010Q3 12.55013 11.39235 2.285778 0.641854 2.621402
2010Q4 12.56191 11.41101 2.215574 -0.10536 2.621402
2011Q1 12.5913 11.4257 2.197225 1.029619 2.709549
2011Q2 12.5789 11.42944 2.197225 -0.22314 2.709549
2011Q3 12.57727 11.44337 2.197225 1.131402 2.709549
2011Q4 12.58755 11.476 2.197225 2.140066 2.709549
2012Q1 12.60247 11.48502 2.197225 1.808289 2.688528
2012Q2 12.59977 11.48732 2.197225 0.993252 2.688528
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