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Abstract

This study applies an approximate dynamic factor model to forecast three macroeconomic variables of Taiwan —
inflation based on consumer price index, unemployment rate, and industrial production growth rate. Our data
contain 95 macroeconomic variables of Taiwan and 89 international time series during 1981Q1-2006Q4. We
perform out-of-sample forecasting from a rolling-window estimation scheme and compare our models with a
univariate autoregressive model and a vector autoregressive model. We find that our dynamic factor model has
superior performance in predicting inflation for all forecasting horizons. However, limited superior performance is
found in the application to industrial production growth rate and unemployment rate. Moreover, we do not find that
including international variables help to improve the performance of a dynamic factor model in our application.

Keywords: Dynamic factor model, Forecasting, Macroeconomic variables, Taiwan
1. Introduction

Macroeconomic forecasting is a challenging topic which has attracted significant attention among researchers. A
common way to perform macroeconomic forecasting is utilizing a univariate autoregressive model or a vector
autoregressive model. The latter has advantage over the former in that the system contains more information than
the variable of interest itself. This paper focuses on the comparison of forecasting performance of Taiwan’s data
using three different methods: an approximate dynamic factor model (DFM), an autoregressive model (AR) and a
vector autoregressive model (VAR).

To include more information in a model may help generate better prediction. A univariate time series model only
uses a limited subset of the whole information set and thus a natural extension is a VAR. On the other hand, although
we have abundant time series available, it is unwise to include all the variables into a system. To estimate more
parameters may result in imprecise estimation because of low degrees-of-freedom, especially in a VAR system. In
order to use as much information as possible without the problem of parameter inflation, we require some statistical
techniques to achieve this goal.

One way to deal with abundant information is to use dimension reduction techniques. If all macroeconomic variable
movements are driven by a few common sources, then a model that includes a few common factors should be able
to explain most variations. Stock and Watson (2002) propose an approximate dynamic factor model to forecast
macroeconomic variables. In contrast to a strict factor model, an approximate dynamic factor model allows for weak
correlations in the idiosyncratic errors. They find that the most accurate forecasts of the US inflation use lags of
inflation together with a single factor. For the methods to generate the factors, or the way to reduce dimension of
variables, Principal Component Analysis (PCA) is perhaps the most popular method in dimension reduction and it is
also used in Stock and Watson (2002).

Some researchers have applied this method to several issues. For example, Camacho and Sancho (2003) use
monthly macro economic data from 1975 to 2001 to construct a diffusion index model. They show that their model
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outperforms an AR and a VAR models in forecasting Spain’s price and output variables although the outperformance
of output variables is significant only for longer forecasting horizon. Marcellino et al. (2003) apply the dynamic
factor model in forecasting European macro variables. Their results suggest that forecasts constructed by
aggregating the country-specific models are more accurate than forecasts constructed using the aggregate data.
Eickmeier (2005) investigates economic co-movements in the euro-area. Matheson (2006) use quarterly series from
1992 to 2004 in New Zealand to construct a dynamic factor model. He compares the forecasts of four variables,
price, output, interest rate, and exchange rate, and finds that the dynamic factor with few factors outperform the
method used in the Reserve Bank of New Zealand at longer forecasting horizon. Hsu et al. (2005) compare forecasts
from their diffusion index model with those from several public and private economic institutes. Because of limited
number of pseudo out-of-sample observations, they use a sign test to compare the forecasting results and conclude
that their model outperforms others in economic growth rate.

Our study utilizes an approximate dynamic factor model to forecast three macroeconomic variables: industrial
production growth rate, unemployment rate, and inflation rate based on consumer price index. Motivated by
Marcellino, Stock et al. (2003), we would like to examine whether inclusion of international data improves
forecasting variables of a specific country. We first estimate the model both using Taiwan’s own data. Next, we
incorporate the US and Japan’s data since these two countries are the main trade partners of Taiwan during our data
period. We compare the forecasting performances of three models by looking at their pseudo out-of-sample
forecasts.

2. Methodology

The approximate dynamic factor model we used in this paper follows the one proposed in Stock and Watson (2002).
Let x;, be the observed data for the i-th economic variables at time #, for i=1,2,...,N and ¢=1,2,...,T. Consider the
following model:

Vi =B'F+y(L)y, +&.4, (1)
x, =AF, +e, 2)
where y,;, denote the variable to be forecasted; £ =(f,0;,...05,)'; F, isan rx1 factor vector; y(L) is the lag
polynomial; x, =(x,,,%,,,...%y)" ;s  A=(4,4,...,A4y)" is an Nxr factor loading matrix; 4; is the factor

loading vector of the i-th variable with dimension rx1; & and e, are disturbances. Equation (1) implies that
i+ 1s formed by previous factors, its lags, and a disturbance. Equation (2) implies that the variation of N variables
can be explained by 7 factors. When N is large and r is small, we can forecast y,.; using r factors instead of N
variables without loss of main information.

A popular way to construct factors from variables is the principal component analysis, which is also used in Stock
and Watson (2002). The first principal component, or the first factor, is formed by:

F, = Bix, )

where B, is an Nx1 vector that maximizes var(B/'x,)=B'Q,B, with normalization of B,'B =1 ;
Q. =var(x,). Thus, B, is the eigenvector associated with the largest eigenvalue of Q . The second principal
component is constructed in the same way and is orthogonal to the first factor. Thus, B, is the eigenvector
corresponding to the second largest eigenvalue of €, . The other factors can be formed in the similar way.

To select a proper number of factors in the approximate dynamic factor model, we rely on Bayesian Information
Criterion (BIC). Bai and Ng (2002) propose more general panel criteria to select factor number and this method
becomes popular in dynamic factor model applications. We apply both methods to select number of factors in our
dynamic factor models while we find the forecasting performance of the models selected by Bai-Ng criteria is poor.
For concise reason, we report the forecasting result of the dynamic model selected by BIC only.

Once we construct the factors, we are able to form the one-step-ahead forecast from Equation (1). More generally,
we can obtain the h-step-ahead forecasts by:

V.=B'FE+E7y, 4)
The number of factors, r, and the number of autoregressive lags, p, are selected by Bayesian Information Criterion
(BIC) during in-sample estimation. The maximum value of r is set to be 12 and the maximum value of p is 6. We use

direct forecasting instead of indirect forecasting (iterative forecasting) since direct forecasting has been shown to be
more accurate than indirect forecasting in Lin and Tsay (1996) and Ing (2003).

Two forecasting benchmark models are the AR and the VAR. We also choose the appropriate lag length of the AR
based on BIC. Since there is no specific way to choose a good VAR model in forecasting, we follow the one in
Stock and Watson (2002). Moreover, including more variables in a VAR usually leads to imprecise estimation
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because of the vast loss of degrees-of-freedom. Thus, we consider a three-variable VAR is adequate in our
application. The variables in the VAR model are the industrial production growth rate, inflation rate based on
consumer price index, and 90-day interest rate. The industrial production growth rate is replaced with
unemployment rate when we perform forecasting for unemployment rate. The series are adjusted to be stationary if
necessary. Stock and Watson (2002) find that the fixed-lag VAR performs better than the VAR selected by BIC, and
we set the fixed lag length to be 3, which is mostly chosen by BIC in our application.

3. Data Description

The full data contain 95 quarterly time series for Taiwan, 53 quarterly time series for the United States, and 36
quarterly time series for Japan from 1981Q1 to 2006Q4. We use quarterly data instead of monthly data because the
former leads to more series available. We choose the series of US and Japan because they are the mainly trade
partner of Taiwan during this period. The 15-year-data, 1981Q1-1995Q4, are used for in-sample estimation and the
remaining observations are reserved for our pseudo out-of-sample forecasting. The in-sample estimation is based on
the 15-year rolling-window scheme. We do not report the in-sample estimation result because, for the AR models,
the model selection from different estimation window leads to different model specification. Thus, it is less
meaningful to report all the in-sample estimation results since our goal is to compare forecasting performances
among models.

The data represent several important categories of macroeconomic variables: real output, tax, labor market, stock
market and money, exchange rate and interest rate, price index and wage. The data of Taiwan obtained from
AREMOS database and the Statistical Database of Directorate General of Budget, Accounting and Statistics,
Executive Yuan, R.O.C. (Taiwan). In addition, the data of the United States and Japan are obtained from AREMOS
and the International Financial Statistics of International Monetary Fund. All variables are listed in Appendix. We
first remove the seasonality in the series by the Moving Average method used in Stock and Watson (2002). Next, we
transfer the series to be stationary and they are examined by Augmented Dickey Fuller unit root test. The
transformation method for each series is described in Appendix.

4. Forecasting results

Table 1 presents our forecasting comparison. We use the mean square error (MSE) from the AR as the reference
MSE and report the relative MSE from the other models. DFM represents the dynamic factor model selected by BIC
using domestic data only and DFM_INT indicates the dynamic factor model selected by BIC using international
data. If the relative MSE is smaller than one, it implies that, on average, the forecasting squared error generated by
the model is smaller than that generated by the AR. We use the Diebold-Mariano statistics to determine whether the
superior forecasting performance is statistically significant. It is possible that the relative MSE from the model is
slightly under one while the superior performance is statistically significant if a model generates smaller forecasting
error than the AR in most periods.

We find that our DFM consistently beats the AR in the 1-step-ahead to 4-step-ahead forecasting on inflation.
Moreover, the DFM also outperforms the VAR in the 1-step-ahead and 4-step-ahead forecasting on inflation. As
regards unemployment rate prediction, our DFM outperforms the AR in the 1-step ahead forecasting but not in the
longer forecasting horizons. The DFM’s performance is even worse than the AR in the 4-step ahead forecasting for
unemployment rate. In contrast, we find the DFM is superior to both the AR and the VAR in the 2-step-ahead
forecasting on industrial production growth rate but not in the other horizons.

Does including more data in a dynamic factor model improve prediction performance? We answer this question by
including international time series data in our dynamic factor model (DFM_INT). Similar to the result of the DFM,
the DFM_INT consistently outperforms the AR model in inflation prediction for all forecasting horizons. The
DFM_INT also performs better than the VAR in the 1-step-ahead and 4-step-ahead forecasting. In addition, the
DFM_INT also outperforms the AR in 1-step-ahead forecasting on unemployment rate. However, we do not find
any superior performance of the DFM_INT when we forecast industrial production growth rate. Although the
DFM_INT has some better forecasting performance than the DFM (e.g., 1-step-ahead and 4-step-ahead foresting on
inflation), it also generates worse predictions than those from the DFM in other cases (e.g., 2-step-ahead and
4-step-ahead forecasting on industrial production growth rate). Therefore, we conclude that including more data in a
dynamic factor model does not help improve forecasting performance in our application.

5. Discussion and conclusion

This study utilizes a dynamic factor model proposed in Stock and Watson (2002) to forecast three macroeconomic
variables of Taiwan — inflation rate based on consumer price index, unemployment rate, and industrial production
growth rate. We compare the forecasting performance of a univariate autoregressive model (AR), a vector
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autoregressive model (VAR), and our dynamic factor model (DFM). We find that our dynamic factor model
performs relatively well on inflation rate prediction — our model consistently outperforms the AR model for all
forecasting horizons. It also outperforms the VAR model in the 1-step-ahead and 4-step-ahead forecasting on
inflation. However, the strong performance of our DFM does not generally carry over to the forecasting on the other
two variables. Moreover, we find that DFM make worse prediction than the AR model in the 4-step-ahead
forecasting on unemployment rate.

We also include international data to see whether more data help prediction. Our results show that the evidence is
mixed. The worse performance of our dynamic factor model using international data (DFM_INT) can be seen in the
result of the 2-step-ahead forecasting on industrial production growth rate: the DFM outperforms the AR while the
DFM_INT does not. This result supports the view that one should only include variables which exhibit high
explanatory power with respect to the variable that one aims to forecast (Breitung & Eickmeier, 2005; Marcellino et
al., 2003).

Some limitations exist in this study. First, we only examine the performance of one dynamic factor model that is
proposed in Stock and Watson (2002). Although this specification is perhaps the most popular one (Eickmeier &
Ziegler, 20006), other specification such as the one proposed in Forni, et al. (2000) may lead to different forecasting
performance. Second, although we do not find the inclusion of international variable helpful in prediction, other
international variables may bring useful information. For example, China has become the largest trade partner of
Taiwan since 2005 and we expect the economic activities of China and Taiwan are closely linked. We do not include
China’s data in this study because the data are largely missing before 1994. To retain enough observations for
in-sample estimation and out-of-sample forecasting, we decide to exclude China’s variables. Utilization of monthly
data may alleviate this problem while we still face the trade-off between the number of variables and the number of
time observations.
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Table 1. Forecasting performance

1-step-ahead
AR

VAR

DFM
DFM_INT

2-step-ahead
AR

VAR

DFM
DFM_INT

3-step-ahead
AR

VAR

DFM
DFM_INT

4-step-ahead
AR

VAR

DFM

DFM _INT

CPI UR i

Rel. MSE* DM" Rel. MSE DM Rel. MSE DM
1.00 1.00 1.00
1.00 0.03 0.90 0.62 1.16 -1.54
0.84 1.78%+ 0.72 1.94* 0.80 1.38
0.82 2.29%+ 0.75 2.06* 0.79 1.38
1.00 NA 1.00 NA 1.00 NA
0.98 0.61 0.99 0.22 1.01 -0.26
0.80 2.12% 0.84 1.44 0.81 1.74*%+
0.80 2.12% 0.76 1.62 0.87 0.70
1.00 NA 1.00 NA 1.00 NA
0.95 2.21%* 0.87 1.33 1.07 -0.79
0.77 2.37* 0.89 1.53 0.87 1.40
0.77 2.37* 1.06 -0.57 0.99 0.09
1.00 NA 1.00 NA 1.00 NA
1.03 -0.78 1.02 -0.64 0.96 2.32%
0.77 2.57*+ 1.05 -1.73 0.96 0.76
0.76 2.94*+ 1.05 -1.73 1.02 -0.27

* Rel. MSE indicates the mean squared prediction error relative to that from AR.

® DM indicates the Diebold-Mariano statistic proposed in Diebold and Mariano (1995)
DFM : dynamic factor model selected by BIC with domestic data only

DFM_INT: dynamic factor model selected by BIC with international data

* The forecasting outperforms AR’s forecasting at 5% significance level.

+ The forecasting outperforms VAR’s forecasting at 5% significance level.

Appendix: data description
Transformation code: 1= no transformation; 2= first difference; 4= logarithm; 5= first difference of logarithms; 6= second

difference of logarithms.

Series AREMOS

No. Code

Taiwan

1 CP

2 BACUS

3 ECH

4 CG

5 TRADEBAL
6 GDP

7 GNP

8 NI

9 SAVE@GNP
10 SAVE@GDP
11 EX

12 M

13 IFIX

14 IFIXENTG
15 IFIXG

16 IFIXP

17 IGROSS

18 INVCH

19 INVCHO1

20 TXIN

21 TS@LAND
22 TS@INCOME
23 TS@COM
24 TS@BUS

25 TS@SEC

Trans. Description
Method

6 Private Consumption Expenditure (new 1993 SNA) ( NT$ million )

1 Foreign Trade (Custom Statistics) - Balance (US$ million)

2 Economic Growth Rate (new 1993 SNA) (%)

5 Government Consumption Expenditure (new 1993 SNA) ( NT$ million )
2 Foreign Trade - Balance of Trade (new 1993 SNA) (NT$ million)

6 Gross Domestic Product (new 1993 SNA) ( NT$ million )

6 Gross National Product (new 1993 SNA) ( NTS$ million )

6 National Income at Current Prices - Amount (new 1993 SNA) (NT$ million)
5 Proportion to GDP - Gross National Savings (new 1993 SNA) (%)

5 Proportion to GDP - Gross National Savings (new 1993 SNA) (%)

5 Exports of Goods & Services (new 1993 SNA) ( NT$ million )

5 Imports of Goods & Services (new 1993 SNA) ( NT$ million )

6 Gross Fixed Capital Formation (new 1993 SNA) ( NT$ million )

5 Gross Fixed Capital Formation - Public Corporations & Government Enterprises (new 1993 SNA) ( NT$ million )

6 Gross Fixed Capital Formation - General Government (new 1993 SNA) ( NT$ million )
5 Gross Fixed Capital Formation - Private Sector (new 1993 SNA) ( NTS$ million )
5 Domestic Demand - Gross Capital Formation (new 1993 SNA) ( NT$ million )
2 Increase in Stocks (new 1993 SNA) ( NT$ million )

2 Real Increase in Stocks (new 1993 SNA) (NT$ million)

5 Net Indirect Taxes (new 1993 SNA) ( NT$ million )

2 Tax Structure - Land Value Increment Tax (NT$ million)

2 Tax Structure - Income Tax (NT$ million)

2 Tax Structure - Commodity Tax (NTS$ million)

2 Tax Structure - Business Tax (NT$ million)

2 Tax Structure - Tax On Security Transaction (NT$ million)
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
4
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90

TS@CUST
TAX

RU

ic

D
JLP@MFG
LPCH
EPCH
EP@MFG
EMP
UNEMP
NONL
EMP2

PEO

ROL

MIB

M2

MIA
STOCKMAR
STOCKPAR
DP&
STOCKPRICE
DEBITCHE
DEPMFI
FRFI
GB@OUT
MSCH@ROC
RX$
RMTDIY@
RMTD1@
RMI1@
RM@RDISC
ROBF
RON

ROA
ROBFI
ROBF3
ROBF4
ROBF5
ROBF6
ROA

BEI

BE2

BE3

CPI

WPI
AE@MFG
AE@SV
AE@CON
AE@TRA
AE@FI
AE@RRL
AE@TSC
AE@TEXT
AE@EGW
AE@COMP&
AE@ELEP
PYWN

PCP
PINVCH
PIFIX

PCG

PM

PEX

PGDP

2 Tax Structure - Customs Duty (NT$ million)

5 Tax Revenue - Total (new 1993 SNA) (NT$ million)

1 Unemployment Rate (%)

5 Indexes of Industrial Production - Manufacturing (base: 2001=100)

6 Indexes of Industrial Production - Electricity Gas & Water (base: 2001=100)
5 Index of Labor Productivity - Manufacturing (base: 2001=100)

1 Labor Productivity Annual Rate (%)

1 Annual Rate of Employed Persons (%)

5 No. of Manufacturing Employment (new 1993 SNA) (1000 persons)

5 Employed(1000 Persons)

5 Unemployed

5 Not in Labor Force

5 Employed of 15 ages~65 ages

5 Civilian Population Aged 15 Years and Over (1000 Persons)

2 Labor Force Participation Rate (%)

5 Money Supply - M1B (end of month) (NT$ billion)

6 Money Supply - M2 (end of month) (NTS$ billion)

6 Monetary Aggregates - M1A (End of Month) (NT$ million)

2 Listed Stocks - Total Market Value (NT$ million)

6 Listed Stocks - Total Par Value (NT$ million)

5 Monetary Aggregates - Deposit Money - Subtotal (End of Month) (NT$ million)
5 Listed Stocks - Stock Price Index (base: 1966=100)

5 Debits - Checking Accounts (NT$ million)

5 Deposits of Major Financial Institutions - Total (NT$ 100 million)

2 Free Reserves of Financial Institutions - Excess (+) or Shortage (-) (NT$ 100 million)
5 Total Government Bonds - Outstanding (NT$ million)

2 Changes in Money Supply - R.O.C. (%)

5 Spot Exchange Rate - NT$ per US$ (end of month) (NT$/US$)

2 Interest Rates - Rates by Banks - 1-Year Deposits Rates (%)

2 Interest Rates - Rates by Banks - 1-Month Deposits Rates (%)

2 Interest Rates - Rates by Banks - Prime Lending Rates (%)

2 Interest Rate - Rediscount Rate (new 1993 SNA) (% per annum)

2 Commercial paper--Primary market--31-90 days

2 Call loan rate--overnight

2 NCDs--Secondary market--1-90 days

2 Commercial paper--Primary market--1-30 days

2 Commercial paper--Primary market--91-180 days

2 Commercial paper--Secondary market--1-30 days

2 Commercial paper--Secondary market--31-90 days

2 Commercial paper--Secondary market--91-180 days

2 NCDs--Secondary market--91-180 days

2 Bankers' acceptances--Secondary market--1-30 days

2 Bankers' acceptances--Secondary market--31-90 days

2 Bankers' acceptances--Secondary market--91-180 days

5 Consumer Price Index - General Index (base: 2001=100)

5 Wholesale Price Index - General Index

6 Average Monthly Earnings - Manufacturing (Both Sexes) (NT$)

5 Average Monthly Earnings - Services (Both Sexes) (NT$)

6 Average Monthly Earnings - Construction (Both Sexes) (NT$)

6 Average Monthly Earnings - Trade (Both Sexes) (NTS$)

5 Average Monthly Earnings - Financing & Insurance (Both Sexes) (NT$)
6 Average Monthly Earnings - Real Estate & Rental & Leasing (Both Sexes) (NTS$)
6 Average Monthly Earnings - Transport Storage & Communication (Both Sexes) (NTS$)
5 Average Monthly Earnings - Textile Mill Products (NT$)

5 Average Monthly Earnings - Electricity Gas & Water (Both Sexes) (NT$)

5 Average Monthly Earnings - Computer Communication & Video & Radio Electronic Products (NT$)

5 Average Monthly Earnings - Electronic Parts & Components (NT$)

6 Implicit Price Deflator - Net Factor Income from Abroad (New 1993 SNA)

6 Implicit Price Deflator - Private Consumption Expenditure (base: 2001=100)

6 Implicit Price Deflator - Increase in Stocks (base: 2001=100)

S Implicit Price Deflator - Gross Fixed Capital Formation (base: 2001=100)

5 Implicit Price Deflator - Government Consumption Expenditure (base: 2001=100)
5 Implicit Price Deflator - Imports of Goods & Services (base: 2001=100)

6 Implicit Price Deflator - Exports of Goods & Services (base: 2001=100)

6 Implicit Price Deflator - Gross Domestic Product (base: 2001=100)
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91
92
93
94
95

UsS
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148

Japan
149
150
151

PGNPEXP
PGNP
PYN
PYNFAC
AE@MFGI

L90C
L91F
L93E
L93I
L96F
L98C
L98E
L99A
LI99A&P
L99B
L70
L71
L71AA
GNI
L99E
8]

LF

E

MB

M1

M2
LAA
LAE
LRF
NEER
REER
FFR
CPR
TBR
CDR
BLR
MR
GLR
GSR
L60
L63
Lo4
L66

SP
NSP
AAP
PP

IGP
WE
L1AD
L1D&D
L1L&D
L34
L35
L42B&K
L42D&K
L99Z
CGCR

CNP
GC
GFC

S Implicit Price Deflator - Gross National Expenditure (base: 2001=100)

6 Implicit Price Deflator - Gross National Product (base: 2001=100)

5 Implicit Price Deflator - National Income at Market Prices (base: 2001=100)
5 Implicit Price Deflator - National Income at Factor Cost (base: 2001=100)

6 Average Monthly Earnings - Manufacturing (new 1993 SNA) (NTS$)

5 National Accounts - Exports of Goods & Services ($ billion)

5 National Accounts - Government Consumption ($ billion)

5 National Accounts - Gross Fixed Capital Formation ($ billion)

2 National Accounts - Increase/Decrease (-) in Stocks ($ billion)

6 National Accounts - Private Consumption ($ billion)

2 National Accounts - Imports of Goods & Services ($ billion)

2 National Accounts - Net Factor Inc/Pmts (-) Abroad ($ billion)

6 National Accounts - Gross Natl Expenditure = GNP ($ billion)

6 National Accounts - Gross Natl Prod. 1990 Prices ($ billion)

6 National Accounts - Gross Domestic Product ($ billion)

5 Exports ($ billion)

5 Imports Cif ($ billion)

S Imports Cif - Crude Petroleum ($ billion)

5 Gross National Income (GNI) (US$ billion)

6 Natl Income Market Prices ($ billion)

5 Unemployment ( million Persons)

5 Labor Force ( million Persons)

5 Employment ( million Persons)

5 MONETARY BASE(USS$ billion)

5 MI(USS billion)

5 M2(USS billion)

5 Exchange Rates - Market Rate (End of Period) (NTS$ per SDR)

5 Exchange Rates - Market Rate (End of Period) (NT$ per US$)

5 Exchange Rates - Market Rate (Period Average) (NT$ per US$)

5 Nominal Effective Exchange Rate

5 CPI-Based Real Effect. Ex. Rate

5 Federal Funds Rate

5 COMMERCIAL PAPER- 3 MONTH Rate

5 TREASURY BILL RATE

5 Certificates of Deposit 3 MONTH Rate

5 BANK PRIME LOAN RATE

5 MORTGAGE RATE

5 GOVT BOND YIELD RATE: 10 YEAR

5 GOVT BOND YIELD RATE: 3 YEAR

5 Discount Rate (End of Period) (percent or Index Numbers1990=100)
5 Wholesale Prices (Period Average) (percent or Index Numbers 2000=100)
6 Consumer Prices (Period Average) (percent or Index Numbers 2000=100)
5 Industrial Production (Period Average) (percent or Index Numbers 2000=100)
5 Share Prices (Period Average)

5 NASDAQ Composite Prices (Period Average)

5 AMEX AVERAGE Prices (Period Average)

5 Producer Prices (Period Average)

5 INDUSTRIAL GOODS (Period Average)

5 Wages: Hourly Earnings(Mfg)

5 International Liquidity - Gold (Million Fine Troy Ounces)

4 International Liquidity - Foreign Exchange (US$ million)

4 International Liquidity - Total Reserves Minus Gold (US$ million)
5 Banking Survey - Money (M1) ($ billion)

4 Banking Survey - Quasi-Money ($ billion)

5 Investment & Trust Co. - Claims on Public Entities ($ billion)

5 Investment & Trust Co. - Claims on Private Sector

6 Population (millions)

6 Central Government Cash Receipts:Operating Activities (US$ billion)

4 Household Consumer Expend.,include NPISHs (billion )
4 Government Consumption Expendent ( billion )
5 Gross Fixed Capital Formation ( billion )
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155
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158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184

CI
EXJ
MJ
GDPJ
GNIJ
GPDV
M1J
M2J
ERYS
ERYU
REER
DR
MMR
GBR
GDPD
SPJ
WPIJ
CPlJ
WMEJ
IPPJ
MEPJ
EPJ
1PJ
CABP
FSFJ
FSDJ
MAF]
ILFJ
ILGJ
ILTI
MAGI]
MABJ
MAOJ

1 Changes in Inventories ( billion )

5 Exports of Goods and Services ( billion )

5 Imports of Goods and Services (-) ( billion )

4 Gross Domestic Product (GDP) ( billion )

4 Gross National Income (GNI) ( billion )

5 GDP Volume (2000=100)

S5M1

6 M2 + CDs

5 Exchange Rates Yen per SDR: End of Period

5 Exchange Rates Yen per US Dollar: End of Period (ae)Period Average (rf)
5 Real Effective Exchange Rate

5 Discount Rate (End of Period)

5 Money Market Rate

5 Government Bond Yield Rate

5 GDP Deflator (2000=100)

5 SHARE PRICES

5 Wholesale Prices

6 Consumer Prices

6 Wages: Monthly Earnings

5 Industrial Production Price

6 Mfg. Employment Price

5 Export Prices

5 Import Prices

2 Current Account of Balance of Payments

2 Financial Survey:Foreign Assets (Net) ( billion )

6 Financial Survey:Domestic Credit ( billion )

5 Monetary Authoritiesl: Foreign Assets  ( billion )

5 International Liquidity:Foreign Exchange  ( billion )

5 International Liquidity:Gold (National Valuation)  ( billion )
5 International Liquidity:Total Reserves minus Gold (' billion )
5 Monetary Authoritiesl: Claims on Central Government ( billion )
2 Monetary Authoritiesl: Claims on Banking Institutions ( billion )
5 Monetary Authoritiesl: Currency Outside Banks( billion )
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