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INTEREST RATE SPREADS AND THE PREDICTION OF
REAL ECONOMIC ACTIVITY:
THE CASE OF SINGAPORE

Y. K. TSE

I. INTRODUCTION

ANY financial variables have been found to contain important information

about the future of the economy. In particular, some recent research has

shown that interest rate spreads have significant predictive power for the
changes in real economic activity. For the U.S. economy, Stock and Watson (1989)
found that the slope of the term structure (the difference between the ten-year
Treasury bond rate and the six-month Treasury bill rate) and the paper-bill spread
(the difference between the six-month commercial paper rate and the six-month
Treasury bill rate) are powerful predictors for the business cycles. These results
have been extended by Plosser and Rouwenhorst (1994) to other industrialized
economies. They found that the slope of the term structure has information about
future economic growth for Canada, Germany, the United States, and the United
Kingdom. Similar findings have been reported by Alles (1995) for the Australian
economy. In this paper we examine the empirical relation between the real eco-
nomic activity and a number of interest rate spreads for the Singapore economy. To
the extent that Singapore has a small and immature market of government securi-
ties, it would be interesting to see if the interest rate spreads provide useful infor-
mation about future economic activity as reported for the industrialized economies.
Harvey (1991) developed an asset pricing framework that forms the basis for the
forecasting model with the slope of the term structure as the predictor. He argued
that when a slowdown in the economy is expected the desire to hedge would lead
consumers to sell short-term securities in favor of long-term assets. This would lead
to a drop in the price of short-term assets and an increase in the price of long-term
assets. Thus, the yield of the short-term assets would increase while that of the long-
term assets would decrease, resulting in the flattening of the yield curve. This argu-
ment suggests that the expectations of future economic growth can be extracted
from the term structure. Harvey’s study on the G-7 countries shows that the term
structure has higher explanatory power for the variations in economic growth as
compared to models based on past growth rates. Estrella and Hardouvelis (1991)
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confirmed that the term structure has extra predictive power for the future economic
activity of the United States over a number of predictors such as the index of lead-
ing indicators and the real short-term interest rates. They analyzed the predictability
of the cumulative changes in real output as well as the marginal changes. It was
found that the predictive power for the cumulative changes lasts for about four
years, while that for the marginal changes lasts for about six quarters.

The importance of the paper-bill spread as a predictor for the business cyles has
been documented by Stock and Watson (1989), Bernanke (1990), and Friedman
and Kuttner (1992, 1993). In a study comparing the predictive ability of various
interest rate spreads Bernanke (1990) reported that the best single predictor is the
paper-bill spread. He argued that the paper-bill spread is a useful measure of per-
ceived default risk. When investors expect a slowdown in the economy the riski-
ness of commercial papers is expected to increase, resulting in a wider spread in
the commercial paper rate over the Treasury yield. In other words, the paper-bill
spread embodies useful information about the market’s perception of the likelihood
of a recession. The study by Friedman and Kuttner (1993) shows that the percep-
tion of default risk has a clearly recognizable influence on the paper-bill spread. On
the other hand, variations in monetary policy may affect the paper-bill spread by
changing the composition of assets available in the economy. Specifically, the
widening of the paper-bill spread may be the result of the contraction in bank lend-
ing due to tightening monetary policy. Thus, the paper-bill spread may be used as
an indicator of monetary policy, which in turn is an important determinant of future
economic activity.

The rest of this paper is organized as follows. Section II describes the data used
in this study and present a graphical summary of the data. In Section III we sum-
marize the results of various interest rate spreads as predictors for the growth of the
real gross domestic product (GDP). The paper-bill spread is found to have signifi-
cant predictive power for the growth in real GDP. In contrast, the slopes of the term
structure based on the bank fixed-deposit rates and the government securities have
insignificant predictive power. In Section IV we examine the prediction of the com-
ponents of the GDP using the paper-bill spread. Decomposition of the GDP accord-
ing to expenditures as well as industrial outputs are considered. Section V presents
some results on the performance of the post-sample forecasts of the models.
Finally, some concluding remarks are given in Section VI.

II. THE DATA
The date for Singapore’s real GDP are extracted from the electronic database

TREND of the Department of Statistics, Ministry of Trade and Industry. The
data cover the period from the third quarter of 1978 through the first quarter of
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1995.! They include the real GDP and its components by output of various indus-
trial sectors as well as by categories of expenditure. We use the seasonally adjusted
quarterly series at 1985 market prices. In addition, we also extract the series of lead-
ing indicators from the Economic Survey of Singapore.

The Singapore interest rate data are extracted from various issues of the Monthly
Statistical Bulletin of the Monetary Authority of Singapore. The following series
are compiled: bank fixed-deposit rates of three months and one year, three-month
commercial paper rates, and yields of three-month and five-year government secu-
rities. We compute the quarterly averages based on the end-of-week data. The bank
fixed-deposit rates are the averages quoted by ten leading banks. They represent a
long series of the term structure not available from the government securities. For
the government securities, the five-year bond rates are available only from the third
quarter of 1987.% Thus, to examine the effects of the term structure on the growth
of the real GDP with a longer series, the use of the fixed-deposit rates may be an
alternative. It is noted, however, that unlike the rates of the government securities,
the fixed-deposit rates may not be sensitive to market conditions. Also, the use of
one-year rate may not be representative of the long-end of the yield curve, result-
ing in an understated slope of the yield curve.

To examine the effects of the international term structure, we compile a series of
the difference between the yield of the ten-year and the yield of the three-month
U.S. Treasury securities. The data are obtained from the International Financial
Statistics.

The following notations are used: PBSP = paper-bill spread, FDSP = fixed-
deposit spread, BBSP = bond-bill spread, and USSP = U.S. bond-bill spread. These
series are defined as follows:

PBSP = three-month commercial paper rate — three-month Treasury bill rate,

FDSP= one-year fixed-deposit rate — three-month fixed-deposit rate,

BBSP = five-year government bond rate — three-month Treasury bill rate, and

USSP = ten-year U.S. Treasury bond rate — three-month U.S. Treasury bill rate.
A series of annualized growth rates over each four-quarter period is computed
using the formula: log GDP,, , —log GDP,. This series represents the rate of growth
four quarters ahead. Figure 1 presents the growth rates of the real GDP and the vari-
ous spreads of the Singapore data. It can be seen that the FDSP series has very small

! We also have the data for the real GDP and its components for the last three quarters of 1995.
These observations are used for post-sample comparison.

2 In 1987 the government securities market was revamped. The first auction of five-year govern-
ment bonds took place in May 1987. Most of the long-term securities are taken up by the Central
Provident Fund, while the short-term securities are bought by banks and finance companies to
meet the statutory requirements. The liquidity of the market is ensured by the registered primary
dealers who act as market makers. See Tan (1996) for the details.
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Fig.1. GDP Growth Rate and Interest Rate Spreads
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variations. From 1987 to 1994, the BBSP series generally moves in tandem with
the growth rates of the real GDP, except for the period from mid-1990 to mid-1991.
In contrast, the PBSP series generally moves in the opposite direction of the GDP
growth rate series. The peak of the growth rate series in 1983Q1 was picked up by
the PBSP series, and so was the trough in 1984Q3. In more recent times, the period
of high growth in 1992 and 1993 coincided with very low spreads of less than one
percent. Thus, cursory observation suggests that the BBSP may be positively cor-
related with the GDP growth rate, while the PBSP may be negatively correlated
with the GDP growth rate.

Il INTEREST RATE SPREADS AND GDP GROWTH RATES

Denoting Y, as the real GDP, the annualized cumulative changes (in percentage)
over k quarters, denoted by yS is computed as follows:
Yii= (log ¥, log ¥,) 400/k, ¢y

fort=1,...,n. Similarly, we also consider the annualized marginal percentage
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changes from the (¢ + k — 1)th quarter to the (¢ + k)th quarter. This is denoted by yX
and is defined as follows:

yt,Mk: (loth+k_10th+k—1)400' 2)

Denoting SP, generically as a spread variable, we examine the cumulative GDP
changes with the spread variable as a predictor based on the regression model:

V&= O+ 0, SP,. (3)

For the marginal changes, similar prediction models based on the spreads are esti-
mated as follows:

yt,Mkz.BO'Jf'ﬂlSPt' @)

The results are summarized in Table I. For the cumulative-change equations, when
k> 1, the sampling interval overlaps the forecasting horizons. This creates auto-
correlations in the residual. Although the ordinary least squares (OLS) estimates
are still consistent for the parameter values, the f-ratios are asymptotically biased.
To overcome this difficulty, we use the Newey-West (1987) estimates of the stan-
dard errors which are known to be consistent under autocorrelated and/or het-
eroskedastic errors. For the marginal-change equations, although the observation
intervals do not overlap the forecasting horizon, autocorrelation may still exist for
some regressions. For the cases when the residuals are found to be statistically sig-
nificantly autocorrelated, we use the Newey-West estimates of the standard errors.
Otherwise, the OLS estimates of the standard errors are used.

It can be seen that the paper-bill spread is a significant predictor for the GDP
changes. PBSP is statistically significant for the cumulative GDP changes of two
quarters or more, up to a horizon of three years. On the marginal basis, PBSP is sta-
tistically significant for annualized incremental quarterly changes of three to seven
quarters ahead. The parameter estimates of ¢, and f3, are consistently negative,
implying that a widening paper-bill spread would lead to a slowdown in real out-
put. This result is in line with those of Stock and Watson (1989) and Bernanke
(1990). Up to 35 per cent of the variations in the cumulative GDP changes can be
explained by the paper-bill spread.

For the fixed-deposit and bond-bill spreads, it is found that these variables have
no predictive power for the real GDP changes. For FDSP, the estimates of &, and
B take on both negative and positive values, and none of these estimates are sta-
tistically significant. As a result of the cartel formation in the determination of the
fixed-deposit rates, FDSP may not be sensitive to the market conditions. Also, the
use of the one-year rate as the long-end of the yield curve in the calculation of
FDSP may have understated the yield spread. Indeed, the fact that there is little
variation in FDSP is quite clear from Figure 1.

For BBSP, the estimates of &, and f3, are consistently positive, as is expected
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from Harvey’s (1991) arguments. None of these estimates, however, are statisti-
cally significant. As the sample sizes of these regressions are small, the lack of sta-
tistical significance may be a result of inadequate observations and thus inadequate
statistical power. It is noted that the sample size for the regressions with BBSP as
the explanatory variable is less than 50 per cent of that for the regressions based on
PBSP (specifically, when k=1, the sample size of the BBSP regression is thirty
while that of the PBSP regression is sixty-six). It would be interesting to see if the
bond-bill spread can emerge as a useful predictor when more observations become
available. This is an interesting topic for future research.

To examine if the paper-bill spread provides extra information about the GDP
growth not available in other variables, we consider augmented regressions with
additional explanatory variables. The variables included in the augmented regres-
sions are the index of leading indicators, denoted by LIND, and the bond-bill spread
of the United States, denoted by USSP. The index of leading indicators has been
used by Estrella and Hardouvellis (1991) and Alles (1995) to provide benchmark
comparison on competing forecasting models for real output. The index of leading
indicators is a composite of some macroeconomic variables. It is constructed to
summarize the aggregate information of its components and is meant to have pre-
dictive power for future economic activity. The U.S. bond-bill spread is used as a
proxy for the world term structure. The work of Harvey (1991) shows that the U.S.
term structure has the ability to forecast economic growth of some of the G-7 coun-
tries. Improvement in the regression equation can be obtained by combining the
Jocal term structure with the U.S. term structure. The research by Plosser and Rouwen-
horst (1994) also supported the finding that the world term structure contributes sig-
nificantly to the predictive power of a country’s cumulative and marginal economic
growth. Denoting y, generically as the dependent variable (cumulative logarithmic

GDP change y;or marginal logarithmic GDP change y/), we consider the follow-
ing regression:

Yi= 00+ 0 PBSP,+ 0, USSP, + 03 LIND,. )

The results are summarized in Table II.

It can be seen that the statistical significance of PBSP remains unchanged in the
augmented regression. In particular, the ability of PBSP to predict the cumulative
GDP growth remains significant up to three years. Its predictive power on the mar-
ginal basis is significant for three to seven quarters ahead. In comparison, the index
of leading indicator has no predictive power in the augmented model. None of the

3 LIND has nine components. These are: new orders, company formation, wholesale prices of man-
ufactured goods, real unit labour costs of manufacturing, business forecast for wholesale trade,

stocks of finished goods, money supply, stock prices, and Central Provident Fund default rates for
manufacturing,
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TABLE I
REGRESSION OF CHANGES IN LOGARITHMIC GDP
. USSP LIND
Forecasting
Horizon: n Cumulative Marginal Cumulative Marginal

 Quarters & R h B & & p R

1 66 -0.671  0.02 -0.671 0.02 0.028 0.01 0.028 0.01
(-1.528) (-1.528) (1.390) (1.390)

2 65 -0.583  0.03 -0.510  0.00 0.029 0.03 0.025 0.01
—(1.258) (-1.141) (1.466) (1.188)

3 64 -0.521  0.03 -0.423 -0.00 0.030 0.04 0.021 -0.00
(-1.105) (-0.891) (1.424) (0.937)

4 63 -0489  0.02 -0.377 -0.01 0.029 0.04 0.018 -0.01
(-1.070) (-0.821) (1.311) (0.759)

5 62 -0459  0.02 -0.331 -0.01 0.028 0.04 0.013 -0.01
(-0.898) (-0.603) (1.246) (0.541)

6 61 -0.399  0.02 -0.091 -0.02 0.028 0.04 0.019 -0.01
(-0.771) (-0.163) (1.266) (0.752)

7 60 -0.378  0.02 -0.184 -0.01 0.027 0.04 0.019 -0.01
(-0.784) (-0.396) (1.238) (0.709)

8 59 -0361  0.02 -0.148 -0.02 0.027 0.04 0.019 -0.01
(-0.756) (-0.350) (1.240) (0.680)

9 58 -0.364  0.02 -0.157 -0.02 0.026 0.04 0.024 -0.01
(-0.814) (-0.352) (1.218) (0.836)

10 57 -0.373  0.03 -0.087 -0.02 0.026 0.04 0.029 -0.00
(-0.878) (-0.147) (1.233) (0.987)

11 56 -0.393  0.04 -0.168 -0.02 0.026 0.05 0.039 0.01
(-0.976) (-0.257) (1.265) (1.264)

12 55 -0426  0.06 -0.212 -0.02 0.026 0.06 0.044 0.02
(-1.136) (-0.431) (1.300) (1.392)

Notes: USSP =U.S. bond-bill spread, LIND = leading indicator. Denoting Y, as the GDP and
X, generically as the regressor (USSP or LIND), the cumulative-change regression is given by:
yi=(log¥,,,—log ¥}y 400/k = oty + ct,x,; and the marginal-change regression is given by:
yih=(ogY,,,—1og¥,.,_)400 = B, + B, x. The figures in the parentheses are the #-statistics.

estimated coefficients of LIND is statistically significant. There is also no regularity
in the sign of the estimated parameters. For the U.S. term structure, we observe
some predictive power in the short term of up to two quarters ahead on a marginal
basis. There is, however, an anomaly of a negative effect of the U.S. term structure
on the GDP growth rates. Overall, the inclusion of LIND and USSP increases the
R? to 50 per cent for the prediction of the cumulative changes of three years.

To examine closely the use of LIND and USSP as single predictors for the real
output, we consider the regressions with these variables as explanatory variables
separately. The results are summarized in Table IIL It can be seen that both LIND
and USSP have no predictive power for the GDP growth rates on their own. The
estimated coefficients of USSP are all negative, while those of LIND are all posi-
tive. Thus, the index of leading indicator has the expected effect on the changes in
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future real outputs, although this effect is very weak. It is noted that the leading
indicator is constructed to provide indications of turning points in the economy. As
such, it may not provide good forecasts in the regression context, which is based
on the assumption of a linear relationship. In addition, it is interesting to note that
interest rate is not a component of the leading indicator. Thus, the results we have
found may suggest reconsidering interest rate spreads as a possible component in
the leading indicator. On the other hand, unlike many of the G-7 countries, the U.S.
term structure is not useful in predicting the GDP changes in Singapore.

IV. PAPER-BILL SPREAD AND GDP COMPONENTS

Having identified the paper-bill spread as a significant predictor for future eco-
nomic growth, we now examine the prediction of the cumulative and marginal
changes of the real GDP components. By way of decomposing the GDP by expen-
diture, we consider the two main real GDP components, namely, private consump-
tion and investment. These two components constitute more than 80 per cent of the
total real GDP. Denoting E, as one of the real GDP components, we consider the
cumulative change defined by ES=(logE,.,—log E)400/k and the marginal
change defined by E¥ = (log E, ., , — log E; - 1) 400. The following regression equa-
tions are estimated for the cumulative and marginal changes:

Ef=a,y+ o, PBSP,. ©)
EM = Bo+ B, PBSP,. (7

The results are summarized in Table IV.

It can be seen that the paper-bill spread is a significant predictor for the real con-
sumption changes. PBSP is statistically significant for the cumulative real con-
sumption changes up to three years. On the marginal basis, PBSP is statistically sig-
nificant for the annualized incremental quarterly real consumption changes of two
to five quarters. In contrast, the paper-bill spread has no predictive power for the
real investment expenditure. This finding is unlike the results of Estrella and
Hardouvelis (1991), who found that for the U.S. economy the term structure is a
significant predictor for the private consumption as well as investment. The lack of
predictive power for the real investment in Singapore may be due to the high pro-
portion of direct foreign investment. The expenditure on capital goods by multina-
tionals may be more dependent on the global economic performance than the local
Singapore market.

By way of decomposing the GDP by industrial output, we consider the follow-
ing industrial sectors: manufacturing, commerce, transportation and communica-
tion, construction, and finance and business. These five sectors constitute more than
90 per cent of the total GDP in most quarters of the sample period. Denoting /G and
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TABLE IV

REGRESSION OF CHANGES IN LOGARITHMIC GDP COMPONENTS (BY EXPENDITURE)
ON PAPER-BILL SPREAD

. Consumption Investment
Forecasting
Horizon: n Cumulative Marginal Cumulative Marginal
¥ Quarters o R b ® &4 RE B R
1 66 -0.959  0.02 -0.959 0.02 1.213 -0.01 1.213 -0.01
(-1.958) (=1.958) (0.811) (0.811)
2 65 -1.000 0.10 -1.043  0.03 0.766 -0.01 0.270 -0.02
(-3.084) (-2.351) (0.693) (0.176)
3 64 -1.042 020 -1.088  0.03 0.267 -0.01 -0.695 -0.01
(-3.549) (-2.445) 0.237) (-0.426)
4 63 -1.080 030 -1.155 0.04 0.024 -0.02 -0.778 -0.01
(-3.842) (-2.597) (0.019) (-0.457)
5 62 -1.102 036 -0.960 0.02 -0395 -0.01 -1.870 -0.00
(-3.710) (-2.181) (-0.323) (-1.538)
6 61 -1.118 042 -0.949 002 -0.710 0.00 -2.088 0.00
(-3.864) (-1.467) (-0.558) (-1.311)
7 60 -1.081 042 -0.566 -0.00 -0.819 0.01 -1.333 -0.01
(-3.752) (-0.853) (-0.596) (-0.714)
8 59 -1.066 045 -0.719 000 -1.089 0.04 2731 0.01
(-3.879) (-1.106) (-0.818) (-2.089)
9 58 -1.042 047 -0.523 001 -1.170 0.04 -1.518 -0.01
(-3.944) (-0.801) (-0.840) (-0.816)
10 57 -0.957 044 ~-0.040 -0.02 -1.204 .0.05 -1.218 -0.01
(-3.636) (-0.060) (-0.838) (-0.693)
11 56 -0960 045 -0.711 000 -1458 0.08 -3.820 0.03
(—4.191) (-1.040) (-1.081) (-3.594)
12 55 -0917 043 -0211 -0.02 -1.661 0.11 -3.434 0.02
(-4.278) (-0.297) (-1.272) (-2.216)

Notes: Denoting E, as the GDP component (by expenditure) and PBSP as the paper-bill
spread, the cumulative-change regression is given by: Elf=(logE,,,— log E,) 400/k = oty +
a, PBSP;; and the marginal-change regression is given by: EG= (logE, . —logE,.,.)400 =
Bo+ BiPBSP,. The figures in the parentheses are the #-statistics.

I{ as the cumulative and marginal changes, respectively, of the output of an indus-
trial sector, we consider the following regressions:
It,C/;= O+ CC1PBSP, (8)
Ijt= Bo+ B, PBSP,. ®)

The results are summarized in Table V.

It can be seen that the paper-bill spread has no predictive power for the con-
struction, transportation and communication, and finance and business sectors. The
changes in the outputs in the manufacturing and commercial sectors, however, are
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TABLE
REGRESSION OF CHANGES IN LOGARITHMIC GDP COMPONENTS
Construction Manufacturing
k Cumulative Marginal Cumulative Marginal

& R B R & R B, R

1 2.33 0.02 2.33 002 -1.49 0.06 -1.49  0.06
(1.78) (1.78) (-2.28) (-2.28)

2 2.23 0.04 242 003 -1.76 0.14 -2.01 0.12
(1.72) (1.65) (-2.75) (-3.16)

3 2.11 0.04 2.15 002 -2.05 0.23 -2.54  0.20
(1.49) (1.05) (-3.34) (—4.11)

4 1.97 0.04 1.60 000 226 0.34 -2.70 0.22
(1.10) (0.71) (-3.70) (-4.36)

5 1.69 0.03 056 -0.01 -2.34 0.42 -250  0.19
0.87) (0.26) (-4.28) (-3.87)

6 1.56 0.02 0.67 -0.01 -2.32 0.47 -2.05 012
(0.75) (0.26) (-5.05) (-2.13)

7 1.25 0.01 -0.81 -0.01 -2.22 0.50 -147  0.05
0.57) (-0.29) - (-5.56) (-1.74)

8 089 -0.00 -1.85 0.00 -2.05 0.48 -0.65 -0.00
(0.38) (-0.66) (-5.86) (-0.78)

9 0.61 -0.01 -2.09 0.01 -1.87 0.45 -0.24 -0.02
(0.25) (-0.69) (-5.77) (-0.30)

10 034 -0.02 =201 0.01 -1.75 0.44 -0.39 -0.01
(0.14) (-0.78) (-5.41) (-0.52)

11 004 -0.02 -331 004 -1.60 0.40 0.04 -0.02
(0.02) (-1.48) (-4.88) (0.38)

12 -031  -0.02 432 008 -147 0.37 0.11  -0.02
(-0.13) (-1.99) (-4.28) (0.99)

Notes: Denoting I, as the GDP component (by industrial output) and PBSP as the paper-bill
the marginal-change regression is given by: I} =(log/,,,—logl,,,_)400 =B, + B1PBSP,. The

predictable by the paper-bill spread. The most important contributions to the man-
ufacturing sector are electronics and machinery, while the commerce sector mainly
consists of trade, tourism activities, and retail sales. PBSP is significant for the
cumulative changes in these sectors up to three years. On the marginal basis, PBSP
is statistically significant for the quarterly incremental changes of the manufactur-
ing sector up to six quarters, and for the commercial sector up to eight quarters. It
is noted that these two sectors jointly constitute about 50 per cent of the total GDP.

V. POST-SAMPLE FORECASTS

We have so far examined the in-sample modeling of the paper-bill spread as a pre-
dictor for future economic activity. As a criterion for model validation, it may be
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v
(BY INDUSTRIAL OUTPUT) ON PAPER-BILL SPREAD
Commerce Transportation Finance
Cumulative Marginal Cumulative Marginal Cumulative Marginal
o R B R o R B R & R B PR
083 002 -0.83 0.02 -0.04 -002 -0.04 —0.02 0.58 -0.01 0.58 -0.01
(-1.99) (-1.99) (-0.12) (-0.12) (0.80) (0.80)
-0.89 006 -096 0.03 -0.13 -0.01 -0.23 -0.01 0.56 0.01 0.53 -0.01
(-2.55) -1.77) (-0.35) (-0.60) (1.35) 0.72)
-098 0.13 -1.18 0.06 -022 -0.00 -0.40 0.00 0.54 0.02 0.53 -0.01
(-3.04) (-2.18) (-0.58) (-1.08) (1.70) 0.71)
~-1.08 0.19 -137 0.08 -025 001 -043 001 046 0.02 0.23 -0.01
(-3.13) (-2.51) (-0.70) (-1.15) (1.78) (0.30)
-L18 027 -1.56 0.10 -029 0.03 -047 001 036 0.01 0.09 -0.02
(-3.19) (-2.84) (-0.83) (-1.24) (1.78) (0.11)
-127 034 -166 012 -033 005 -0.59 0.3 0.20 -0.01 -0.29 -0.01
(-3.30) (-2.99) (-1.06) -1.73) (1.13) (-0.37)
~-1.32 039 -155 0.10 -036 0.08 -057 0.03 0.14 -001 -0.12 -0.02
(-3.32) (-2.69) (-1.26) (-1.65) (0.73) (-0.15)
-1.32 044 -128 006 -0.38 0.10 -0.60 0.03 0.09 -0.01 -0.08 -0.02
(-3.29) (-2.15) (-1.43) (-1.71) 0.47) (-0.09)
-130 046 -1.01 003 -033 010 -0.38 0.00 0.06 -0.02 -0.27 -0.02
(-3.24) (-1.63) (-2.43) (-1.07) (0.30) (-0.32)
-1.27 048 -0.89 0.02 -033 0.08 -0.15 -0.02 0.08 -0.02 0.28 -0.02
(-3.26) (-1.38) (-1.28) (-0.41) 0.41) (0.33)
-126 051 -092 0.02 -030 0.07 -0.21 -0.01 0.05 -0.02 -0.17 -0.02
(-3.44) (-1.40) (-1.21) (-0.58) 0.29) (-0.20)
-122 050 -0.54 -001 -0.29 0.07 -037 0.00 0.11 -0.01 0.74 -0.01
(-3.54) (-0.79) (-1.24) (-0.86) (0.54) (0.84)

spread, the cumulative-change regression is given by: I5= (log ], , — log I) 400/k = 0ty + 0 PBSP,; and
figures in the parentheses are the r-statistics.

interesting to investigate the out-of-sample performance of the forecasts. In this
section we present some results of the out-of-sample forecast performance of the
paper-bill spread.

The regression equations reported in the last two sections provide a battery of
forecasting models, depending on the forecasting horizon selected. To avoid pro-
liferation of forecasting models, we specify the forecasting horizon to be one year.
That is, k = 4 is the selected forecasting models for comparison.* Both cumulative-
change and marginal-change models are considered. However, only the regressions
for which the paper-bill spread is found to be a si gnificant predictor are used. Thus,

# For the variables we forecast, the R? of the marginal-change equations are maximized at k = 4 for
the total GDP, the manufacturing output and the private consumption expenditure. For the com-

mercial output, R? is maximized at k = 6.
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TABLE VI
PosT-SAMPLE FORECAST PERFORMANCE

Forecasting

Method Quarter GDP Manufacturing Commerce Consumption
Cumulative 95Q2 0.496 3.981 -0.066 1.170
change 95Q3 -0.327 -0.250 -0.166 2.844
95Q4 0.260 0.298 0.909 3.063
MAPE 0.361 1.510 0.380 2.359
Marginal 95Q2 -0.794 -0.251 0.339 0.184
change 95Q3 -1.089 -2.754 -0.220 1.525
95Q4 1.553 2.907 1.772 1.501
MAPE 1.145 1.971 0.777 1.070
Random 95Q2 -1.273 -0.607 —2.489 -1.291
walk 95Q3 -1.820 —4.525 -2.284 0.714
95Q4 -1.205 -3.897 -1.124 0.979
MAPE 1.433 3.010 1.966 0.955

Notes: MAPE = mean absolute percentage error. The figures are the forecast errors in per-
centage.

we consider the forecast for the total GDP, the manufacturing output, the commer-
cial output and the private consumption expenditure. To provide benchmarks for
comparison, we use the random walk model. Thus, the benchmark forecast speci-
fies that the forecasted variable four quarters ahead is equal to the current value of
the variable plus the sample mean of the four-quarterly differenced observations.’
Table VI summarizes the results of the forecasts for 1995Q2, 1995Q3, and 1995Q4.

It can be seen that on the mean absolute percentage error (MAPE) criterion, the
forecasts based on the cumulative-change and marginal-change models outperform
the benchmark forecasts for three out of the four variables. Of the twelve forecasts
reported, the cumulative-change model provides lower absolute percentage error
than the random walk model for nine cases. The cumulative-change model also out-
performs the marginal-change model for eight out of twelve forecasts. Indeed, for
the total GDP and the commercial output, the cumulative-change model provides
very good forecasts, with none of the errors exceeding 1 per cent.

VI. CONCLUSION

We have compared the predictive power of a number of interest rate spreads for the
changes in real GDP. The paper-bill spread is found to have significant predictive

5 It should be noted that the marginal-change model uses more recent data than the cumulative-
change and the random walk models. Specifically, when we forecast the output for quarter » + 4,
the cumulative-change and the random walk models use the observations in quarter #. The mar-
ginal-change model, however, uses the output data for quarter » + 3.
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power for future economic growth. The cumulative GDP changes are predictable
by the paper-bill spread up to three years, while the marginal quarterly changes are
predictable up to about seven quarters ahead. The bond-bill spread and the fixed-
deposit spread, however, are found to be statistically insignificant. As the fixed-
deposit rates appear to be insensitive to the changes in economic factors, it is
unlikely to provide useful information for future economic activity. In contrast, the
bond-bill spread may be potentially a useful predictor. The lack of statistical sig-
nificance may be the result of inadequate observations required for more precise
statistical estimation.

The world term structure as proxied by the U.S. bond-bill spread is not useful in
predicting the total GDP changes. Somewhat disappointingly, the index of leading
indicator provides no useful information in forecasting future economic activity. It
is an insignificant predictor both individually and jointly with other predictors in
an augmented regression.

When the components of the total GDP are examined, the paper-bill spread is
found to have significant predictive power for the real private consumption but not
for the real investment. Also, outputs in the manufacturing sector and the com-
mercial sector can be usefully predicted by the paper-bill spread. In contrast, the
paper-bill spread has no predictive power for the construction, transportation and
communication, and finance and business sectors. For the post-sample prediction,
the paper-bill spread provides very good results. Given that the models are small in
size (thus can be easily revised) and use quarterly data (thus can incorporate more
up-to-date information), they will emerge as strong competitors for the short-term
forecasting of the real GDP and some of its components.
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