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Abstract

Short-term international capital flows are generally considered to have strong volatility, strong current scale
changes, and easy flow direction reversal. Thus short-term international capital flows usually exert a negative
influence on a country's real economy and the financial markets, and can produce financial crises. This article
briefly examines the channels of short-term international capital flows through a comparative analysis of
different methods for estimating the short-term capital flows based on the Chinese Balance of International
Payments (BOP), and theoretically demonstrates the relationship between direct and indirect methods. China's
short-term international capital flows are subsequently calculated based on the indirect method and the improved
direct method. Finally, the paper tests the estimated results, and provides conclusions and recommendations.
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1. Introduction

Short-term international capital flows are generally considered to have strong volatility, strong current scale
changes, and easy flow direction reversal, thus negatively influencing a country's real economy and financial
markets (Zhang, 2011). Various international financial crises that occurred in the 1990s indicate that short-term
international capital flows are closely related to the outbreak of those crises. Today, China’s economy is more
open, capital projects are gradually opening up, and the channels and means of international short-term capital in
China are becoming increasingly diverse. These factors not only create difficulties for Chinese regulatory
authorities, but also bring challenges to China's economic development and the stability of its financial markets.
Therefore, conducting estimates of short-term international capital flows is important.

This article will estimate the scale of short-term international capital flows based on a comparative analysis of
the definition of short-term international capital flows. The structure of this article is as follows: Section 2
reviews the definition and estimations of short-term capital flows in the literature. Section 3 theoretically
demonstrates the relationship between the direct method and indirect method based on the analysis of short-term
capital flow channels. Section 3 also estimates China’s short-term capital flows by using the improved residual
method and the improved direct method. Section 4 raises the test standards for the estimation results and
evaluates the results of China’s short-term international capital flows estimation. Section 5 gives the related
conclusion and recommendation.

2. Literature Summary
2.1 Review of the Definition of Short-Term International Capital Flow

Various scholars have their own views about the definition of short-term international capital flow. As seen in the
literature, we can define short-term international capital flow from the four following aspects.

First, we can divide capital flows into short-term international capital flows and long-term international capital
flows according to time. In its fore four editions of the Balance of Payments Manual, the International Monetary
Fund (IMF) defines lending or investment with a period of less than one year as short-term capital (including
short-term securities investments, loans, inflation-proof capital flows, speculative capital flows and trade
financing), and lending or investment with a period of more than one year as long-term capital (including direct
investment, securities investment over a period of more than one year, and international loans). Claessens (1993)
and Rodrik and Velasco (1999) also follow this definition. With the development of financial markets and the
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innovation of financial instruments, medium- and long-term capital (particularly stocks, bonds and other
securitized assets,) have become important forms of short-term international capital flows. If the remaining
maturity of long-term capital is less than one year, there is essentially no difference between this kind long-term
capital and short-term capital. And the importance of dividing long-term capital and short-term capital according
to the length of the period has been weakened. Based on this weakened importance, the IMF (1993) emphasized
in its fifth edition of the Balance of Payments Manual that the division of short-term and long-term assets and
liabilities in accordance with the contract period of more than one year or less than one year, was only applied to
the fixed period’s other investments (including trade credits, loans, currency and deposits, and a variety of
receivables and payables).

Second, we can divide capital flows into short-term international capital flows and long-term international
capital flows according to investment and speculation (Kindleberger, 1985; Chuban, Perez-Quiros and Poper,
1996; Song Wenbing, 1999; the capital flow’s vulnerability analysis and early warning system Task Force of the
State Administration of Foreign Exchange, 2005). Generally speaking, speculative "hot money" is considered to
be a short-term capital flow, although Tang Xu and Liang Meng (2007) and Zhang Ming (2008) believe that
there are also long-term speculative capital flows in "hot money". But the capital for investment contain both
short-term capital flows such as trade capital flows, financial capital flows, and long-term capital flows such as
direct investment. In reality, there are no clear boundaries between investment and speculation, making it
difficult to distinguish investment capital and speculative capital flows within international capital flows, which
not only causes problems for statistical analysis, but also makes the actual operation difficult.

Thirdly, we can divide the short-term and long-term capital flows according to illegality and legality (Bhagwati,
1964; Bhagwati, Krueger, & Wibulswasdi, 1974; Wang, 2010). After analyzing these criteria, Benu Schneider
(2003) concluded that illegal capital flows are mainly reflected in the misinvoicing import and export of foreign
trade, and that they should generally be regarded as short-term capital flows. For a definition of this approach,
we note two points: (a) in addition to the misinvoicing import and export, there are other illegal capital flow
channels that are difficult to calculate, such as the use of "underground banks" for capital transfers; (b) illegal
capital flows are just one part of short-term capital flows, and a considerable proportion of short-term capital
flows are also made through investments in securities and other legal investment channels.

Fourthly, we can distinguish short-term and long-term capital flow according to liquidity. Li Chong (2003)
considers capital (based on the flow strength of transnational capital) in which liquidity is weak as short-term
capital and capital in which liquidity is strong as long-term capital. Qu Fengjie (2006) and Liu Renwu, Qin
Daoai and Liu Hua (2008) posit that the risk of short-term capital flows is that a sudden change in direction may
threaten macroeconomic stability. Thus, Qu Fengjie (2006) and Liu Renwu, Qin Daoai and Liu Hua (2008)
define international short-term capital as capital flow that has a loan period of less than one year or may change
the flow direction at any time. Based on liquidity, the definition not only considers the time period of the capital
flow, but also the fact that its flow direction change at any time, which renders long-term capital with a long
investment period that is about to expire into short-term capital. Compared to the previous three definitions, this
definition has better applicability.

We must note that in addition to sudden changes in flow direction, if the "risk" exerts real influence on
macroeconomics, it must require a large amount of short-term capital, which means we need to highlight the
concept of the "quantity" of short-term capital flows. Therefore, the definition of short-term capital flow in this
paper will reference the research of Qu Fengjie (2006) and Liu Renwu, Qin Daoai and Liu Hua (2008), and
emphasize the concept of "quantity” of short-term capital flows.

2.2 Comments on the Calculation Method for Short-Term International Capital Flows

Due to the various definitions of short-term international capital flow, the calculation methods of short-term
international capital flows are also different. Many scholars have their own views on the classification of the
calculation methods of short-term international capital flows. Benu Schneider (2003) divides the calculation
method of short-term capital flows into three types based on the various definitions of short-term capital flow,
which are the generalized calculation method, the Dooley method and the illegal capital flow calculation method.
Liu Renwu, Qin Daoai and Liu Hua (2008) divides the calculation method of short-term capital flows into five
types: the indirect net investment adjustment method based on the net errors and omissions item, the indirect net
investment adjustment method based on the partial adjustment, the direct method (also known as the Cuddington
method), the indirect method (also known as residual method) and the Cline method. Zhang Ming (2011)
concluded that there are three types of calculation methods for short-term capital flow, the direct method, the
indirect method and the hybrid method (also known as Dooley method). Yasemin and Talha (2012) divide the
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calculation method for short-term capital flows into four types: the direct method, the indirect method, the hybrid
method and the trade misinvoicing method.

In fact, Schneider’s (2003) generalized calculation method includes the indirect method and the direct method.
The two types of indirect net investment adjustment methods mentioned by Liu Renwu, Qin Daoai and Liu Hua
(2008) can be considered as two variants of the direct method, and the Cline method can be considered as a
modification of the indirect method. The illegal capital flows calculation method raised by Schneider (2003) is
actually the same as the trade misinvoicing method raised by Yasemin and Talha (2012). The illegal capital flows
calculation method only estimates the illegal portion of short-term international capital flows, and is incapable of
measuring all of the short-term international capital flows. In addition, due to the sensitivity of the level and
structure of interest rates, the compiling investment income reporting procedures, and other factors, there is a
large degree of measurement error in the Dooley method. Thus, the Dooley method is rarely used (Schneider,
2003). Therefore, the following part of this section will comment mainly on indirect and direct method.

The direct method was first proposed by Cuddington (1986). This method principally considers the net errors
and omissions in the BOP table as a basic item that reflects short-term international capital flows, and then joins
other items of the BOP, which may contain short-term international capital flows, and calculate short-term
international capital flows. Little research uses the direct method to calculate short-term international capital
flows compared to the indirect method. A comparative analysis of the calculation indicators, the calculation
formula and the literature on the direct method are shown in Table 1. As seen from Table 1, there are
approximately 11 calculation formulas for the direct method, which are all based on the net errors and omissions
item or its adjustments as well as adding other relative indicators. Second, among the adding indicators, the trade
misinvoicing amount, the short-term investment item and other short-term capital items of other sectors are used
most. Third, there are, mainly, two types of adjustment methods for adjusting the indicators. One method adjusts
the indicators based on an empirical analysis for estimating an adjustment coefficient; the other method adjusts
the indicators based on their variety of means.

Table 1. Indicators, calculation forum and literature review regarding direct methods

Indicators Literature

Net errors and omissions (A) Most literature of direct method

Adjustment of A (AT1): A items accounted for the proportion of total trade
in developed countries

Adjustment of A (AT2): 40% of A items

Current account balance (C)

Trade surplus (C1)

Adjustment of C1 (C1T1): The actual value minus moving average

Import and Export false reporting amount (C2)

Adjustment of C2 (C2T): Total import and export volume multiplied by a
coefficient (1%) to adjust

Income differences (C3)

Adjustment of C3 (C3T): The actual value minus the previous five-year
profit equilibrium value

Current transfers differences (C4)

Adjustment of C4 (C4T1): The actual value minus the moving average
Adjustment of C4 (C4T2): The actual value multiplied by a factor (40%) to
adjust

Capital and financial account balance (D)

Direct investment difference (D1)

Foreign direct investment difference (D11)

Adjustment of D11 (D11T1): The actual value minus the model predictions
Adjustment of D11 (D11T2): Estimate a proportion (30%) to adjust

Investments in securities balance (including equity securities and debt
securities) (D2)

Short-term project in investment items under financial account (including
short-term trade credit, short-term loans, currency and deposits, other

Ren Hui (2001)
Liu Renwu, Qin Daoai and Liu Hua (2008), Wang Xin
(2005)

Liu Liya (2008)

Yang Haizhen and Chen Jinxian (2000), Ren Hui (2001),
Lan Zhenhua and Chen Lin (2008), Zhang Ming (2011),
Liu Renwu, Qin Daoai and Liu Hua (2008)

Yin Yuming and Tao Haibo (2005)

Liu Liya (2008)

Liu Renwu, Qin Daoai and Liu Hua (2008)
Liu Renwu, Qin Daoai and Liu Hua (2008)
Liu Renwu, Qin Daoai and Liu Hua (2008)

Yin Yuming and Tao Haibo (2005)

Liu Renwu and Tao Haibo (2008)
Kant (1996)
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short-term assets) (D3)

Adjustment of D3 (D3T): The actual value minus the exponential Yin Yuming and Tao Haibo (2005)

smoothing predictive value

Short-term investment items under financial account (including money Qu Fengjie (2006), Lan Zhenhua and Chen Lin (2008),

market instruments, short-term trade credit, short-term loans, currency and ~ Zhang Ming (2011)

deposits, other short-term assets) (D31)

Trade credit Item D32

Adjustment of D32 (D32T): The actual value minus the processing and  Yang Haizhen and Chen Jinxian (2000), Ren Hui (2001)

normal trade credit

Other capital item in other departments D33 Yang Haizhen and Chen Jinxian (2000)

Other short-term capital item in other departments D34 Cuddington (1986), Kant (1996), Yang Shenggang and
Liu Zhonghua (2000), Xiu Jing and Zhang Ming (2002),
Yin Yuming, and Tao Haibo (2005)

Calculation forum by direct method (short-term capital flow: SCF1)

1. SCF1= A+D34; Cuddington (1986), Kant (1996), Yang Shenggang and Liu Zhonghua (2000), Xiu Jing and Zhang Ming (2002). 2.

SCF1= A+D34+D2; Kant (1996). 3. SCF1= A+D32+D33+C2; Yang Haizhen and Chen Jinxian (2000). 4. SCF1= AT1+D32T+C2; Ren

Hui (2001). 5. SCF1= A+D34+C3T+D11T1+D3T; Yin Yuming and Tao Haibo (2005). 6. SCF1= A+D31; Qu Fengjie (2006). 7. SCF1=

A+D31+C2; Lan Zhenhua, and Chen Lin (2008). 8. SCF1= A+C1T1+C4T1; Liu Liya (2008). 9. SCF1= AT2+D-D1; Liu Renwu, Qin

Daoai and Liu Hua (2008). 10. SCF1= A+C2T+C4T2+D11T2; Liu Renwu, Qin Daoai and Liu Hua (2008). 11. A+D31+C2; Zhang Ming

(2011).

Note. This table is created by the author according to the relative literature.

In summarizing the literature on the direct method, we find three common characteristics. First, all of the types
of direct method are based on Cuddington’s (1986) method, and the relationship between the direct method and
the indirect method is not considered theoretically. Second, all of the direct method types are likely to
underestimate actual short-term international capital flows. Zhang Ming (2011) claims that his direct method
type has the widest caliber algorithm, but this claim is debatable. We believe that determining the width of the
caliber of the direct algorithm does not lie in how many items are added, but in the comprehensiveness of
analyzing the possible existing flow forms of short-term international capital. Third, all of the direct method
types just produce simple analyses and no one has proposed test methods and standards for the calculating
results.

The indirect method, also known as the residual method, was first proffered by the World Bank (1985). This
method takes the following two terms, i.e., the external debt increases and the foreign direct investment net
inflow as a state’s sources of funding, and the other two terms, i.c., the official reserves increases and the current
account deficit as the state’s expenditures of funding. Then the scale of short-term capital flows can be calculated
from the difference between the above two kinds of funding. More research has used the indirect method to
measure short-term capital flows due to two disadvantages of the direct method. The first disadvantage is that the
basic item used in the direct method, such as the net errors and omissions (a balancing item) may be caused by
the hidden nature of short-term capital flows, or by statistical errors. The second disadvantage of the direct
method is that it assumes that the item outside of its computing formula does not contain short-term capital flows,
which can easily lead to an underestimation of the calculated results.

A comparative analysis of the calculation indicators, the calculation formula and the corresponding literature on
the direct method are shown in Table 2. Table 2 shows that firstly there are about 20 types of calculation
formulas for the indirect method, which are all based on the foreign exchange reserves increment or its
adjustment term. Second, among all of the added indicators, the current account balance, the trade surplus,
foreign direct investment, and external debt increases are used the most in the direct method. Third, the
adjustment method used to adjust the indicators in the direct method is based on the adjustment coefficient which
is estimated by the empirical analysis.
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Table 2. Indicators, calculation forum and literature review on indirect methods

Indicators

Literature

Increment in foreign exchange reserves (B)
Adjustment of B (BT1): Use increment of the RMB
counterpart of foreign exchange reserves instead
Adjustment of B (BT2): Use increment of foreign
exchange assets of the monetary authorities instead
Adjustment of B (BT3): Changes in the value of
reserve assets, excluding exchange rate variations
Adjustment of B (BT4): Changes in the value of
reserve assets, which exclude exchange rate variations,
coupled with the central bank CIC transfer to adjust

World Bank (1985)

Liu Liya (2008), Lin Songli (2010), Yan Qifa (2010), Zhang Ming (2011), Li
Huiyong (2011)

Zhang Bin (2010)

Xu Gao (2007), Zhang Ming (2008)

Zhang Ming (2008)

Current account balance (C)

Trade surplus (C1)

World Bank (1985), Morgan Guaranty Trust Company (1986), Cline (1987),
Song Wenbin (1999), Yang Haizhen and Chen Jinxian (2000), Li Xiaofeng
(2000), Yang Shenggang and Liu Zhonghua (2000), Xiu Jing and Zhang Ming
(2002), Schneider (2003), Chen Xuebin, Yu Chenjun and Sun Jingfang (2007),
Yu Shanpin and Zhang Wenxi (2008), Liu Renwu, Qin Daoai and Liu Hua.
(2008), Yan Qifa (2010), Yasemin and Talha (2012)

International Statistical Information Center of the National Bureau of Statistics
(2006), Wang Shihua and He Fan (2007), Michaelson (2010), Xu Gao (2007),
Liu Liya (2008), Zhang Bin (2010), State Administration of Foreign Exchange
(2011)

Adjustment of C1 (C1T2): Use goods and services
trade surplus to adjust

Adjustment of C1 (C1T3): Exports multiplied by a
ratio to adjust

Adjustment of C1 (C1T4): Minus capital flow hidden
in trade surplus

Adjustment of C1 (CIT5): Use trade surplus of the
previous 4 years instead

Adjustment of C1 (C1T6): Minus foreign speculative

capital inflow in trade accounts

Feng Cai (2008), Zhang Ming(2011)

Lin Songli (2010)

Zhang Ming (2008), Zhang Ming and Xu Yisheng (2008)
Zhang Yihao and Shen Xiaohua (2008)

Li Huiyong (2011)

Tourism balances (C11)
Import and export false reporting amount (C2)

Investment income balances (C31)
Workers compensation balances (C32)
Overseas investment income (C33)
Current transfers balances (C4)

Government departments current transfers (C41)

Cline (1987), Liu Renwu, Qin Daoai and Liu Hua (2008)

Song Wenbin (1999), Yang Haizhen and Chen Jinxian (2000), Li Xiaofeng
(2000), Yan Qifa(2010), Zhang Ming(2011)

Cline (1987), Liu Renwu, Qin Daoai and Liu Hua (2008)

Zhang Ming (2011)

State Administration of Foreign Exchange (2011), Li Huiyong (2011)

Li Huiyong (2011)

Zhang Ming (2011)

Direct investment balance (D1)

World Bank (1985), Morgan Guaranty Trust Company (1986), Cline (1987),
Song Wenbin (1999), Yang Haizhen and Chen Jinxian (2000), Li Xiaofeng
(2000), Yang Shenggang and Liu Zhonghua (2000), Xiu Jing and Zhang Ming
(2002), Schneider (2003), International Statistical Information Center of the
National Bureau of Statistics (2006), Wang Shihua and He Fan (2007),
Michaelson (2010), Chen Xuebin, Yu Chenjun and Sun Jingfang (2007), Yu
Shanpin and Zhang Wenxi (2008), Xu Gao (2007), Zhang Yihao and Shen
Xiaohua (2008), Feng Cai (2008), Liu Renwu, Qin Daoai and Liu Hua (2008),
Liu Liya (2008), Lin Songli (2010), Zhang Bin (2010), Yan Qifa (2010), Zhang
Ming (2011), State Administration of Foreign Exchange (2011), Yasemin and
Talha (2012)

Adjustment of D1 (DIT1): The actual value minus
capital flows hidden in FDI

Adjustment of D1 (D1T2): Monetary part of FDI
minus speculative part of FDI and Chinese foreign

direct investment

Zhang Ming (2008) , Zhang Ming and Xu Yisheng (2008)
Li Huiyong (2011)
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Foreign direct investment balance (D11)

China’s direct investment balance abroad (D12)
Foreign securities investment in the Chinese market
(Equity securities liabilities) (D21)

Overseas securities investment increment (D22)

The debenture capital inflows (D23)

Zhang Ming (2011)

Song Wenbin (1999), Li Xiaofeng (2000)

Song Wenbin (1999), Yang Haizhen and Chen Jinxian (2000), Li Xiaofeng
(2000)

Song Wenbin (1999), Li Xiaofeng (2000), Zhang Ming (2011),
Administration of Foreign Exchange (2011), Li Huiyong (2011)

Yang Haizhen and Chen Jinxian (2000)

State

Foreign equity and long-term bond investments (D24)

Short-term  investments in financial accounts
(including money market instruments, short-term trade
credit, short-term loans, currency and deposits, other

short-term assets) (D31)

Zhang Ming (2011)
Liu Renwu, Qin Daoai and Liu Hua (2008)

Trade credit item (D32)

Increment of net foreign assets of commercial banks
(D35)

The external loans increment(D36)

Net inflow of foreign other investment (D37)

Net outflow of foreign other investment (D38)

Other long-term foreign investment (D39)

The external debt incremental (stocks) (D40)

Adjustment of D40 (D40T): Use of external debt

incremental flows instead

Song Wenbin (1999, Yang Haizhen and Chen Jinxian (2000)

Morgan Guaranty Trust Company (1986), Cline(1987), Song Wenbin (1999),
Yang Haizhen and Chen Jinxian (2000), Yan Qifa (2010)

Song Wenbin (1999)

Li Xiaofeng (2000)

Li Xiaofeng (2000), Zhang Ming (2011)

Zhang Ming (2011)

World Bank (1985), Morgan Guaranty Trust Company (1986), Cline (1987),
Song Wenbin (1999), Yang Haizhen and Chen Jinxian (2000), Li Xiaofeng
(2000), Xu Gao (2007), Liu Renwu, Qin Daoai and Liu Hua (2008)

Yang Shenggang and Liu Zhonghua (2000), Xiu Jing and Zhang Ming (2002),
Schneider (2003), Yan Qifa (2010), Yasemin and Talha (2012)

Short-term debt increment (D41)
Adjustment of D41(D41T): The actual value minus the
speculative part of the increase in the short-term debt

Li Huiyong (2011)
Normal non-banking sector capital outflows (capital Yan Qifa (2010)
account balance) (D5)

Calculation forum by indirect method (short-term capital flow: SCF2)

1. SCF2=B-C-D1-D4; World Bank (1985). 2. SCF2=B-C-D1-D4+D35; Morgan Guaranty Trust Company (1986). 3. SCF2=B- C- D1-D4+
D35+ C31+ Cl11; Cline (1987). 4. SCF2= B-C- D1-D4- D23- D21+D35+D32-C2; Yang Haizhen and Chen Jinxian (2000). 5. SCF2= B-C-
D1-D4- D21-D37+D12+D22+D38-C2; Li Xiaofeng (2000). 6. SCF2= B-C- D1-D4T; Yang Shenggang and Liu Zhonghua (2000), Xiu Jing
and Zhang Ming (2002), Schneider (2003), Yasemin and Talha (2012). 7. SCF2=B-Cl; Xie Guozhong (2005). 8. SCF2 =B-D1-Cl;
International Statistical Information Center of the National Bureau of Statistics (2006), Wang Shihua and He Fan (2007), Michaelson
(2010). 9. SCF2 =B-DI1-C; Chen Xuebin, Yu Chenjun and Sun Jingfang (2007), Yu Shanpin and Zhang Wenxi (2008). 10.
SCF2=BT3-D1-C1-D4; Xu Gao (2007). 11. SCF2=B-D1-C1T5; Zhang Yihao and Shen Xiaohua (2008). 12. SCF2=B-D1-C1T2; Feng Cai
(2008). 13. SCF2 =B-D1-C-D4+D31; Liu Renwu, Qin Daoai and Liu Hua (2008). 14. SCF2=B-C-D1-D4+C11+C31; Liu Renwu, Qin
Daoai and Liu Hua (2008). 15. SCF2= BT1-D1-C1; Liu Liya (2008). 16. SCF2=BT3-D1T1-C1T4; Zhang Ming (2008). 17. SCF2=BT4-
DI1T1-C1T4; Zhang Ming and Xu Yisheng (2008). 18. SCF2=BT1 —D1-C1T3; Lin Songli(2010). 19. SCF2= BT2 -D1-C1; Zhang Bin
(2010). 20. SCF2=BT1-C-D1-D4T+D35+D5-C2; Yan Qifa (2010). 21. SCF2= BT1-C1T2-C32-C41-D1-D24-D39+D11+D22+D38+C2;
Zhang Ming (2011). 22. SCF2=B-DI-C1-C33-D22; State (2011). 23. SCF2
=BT1-C1T6-D1T2-D41T-C33-C4-D22; Li Huiyong (2011).

Administration of Foreign Exchange

Note. This table was derived by the author according to the relevant literature.

In summarizing the research on the indirect method, we find three characteristics common to the indirect method
types. First, all of the types are based on an algorithm proffered by the World Bank (1985), and no theoretical
analysis of the relationship between the indirect method and the direct method exists. Second, all of the research
on the indirect method take into consideration that the direct method underestimates the scale of short-term
international capital flows, while the indirect method overestimate the scale of short-term international capital
flows. Compared to the direct method, the indirect method produces relatively accurate results. Third, there are
no corresponding test methods and standards for the estimation results.

Notably, there is a class of literature that estimates short-term international capital flows using the direct and
indirect methods independently, and considers the simple weighted average of these different results as the final
calculating results. For example, Qu Fengjie (2006) and Chen Jinmei and Xu Zhenlin (2012) use the direct
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method, the indirect method and the Cline method to calculate the scale of short-term capital, and consider the
mean of these three results as the final results; Liu Renwu, Qin Daoai and Liu Hua (2008) uses five different
formulas to calculate the scale of short-term international capital flows, and considers a simple weighted average
of these five results as the final result. In theory, if the single calculation results all fall on the left or right side of
the true value, the simple average of all of the calculation results is not the best results. If one result is on the left
side of the true value and the other is on the right side, the simple average of the two results may be the best.
Therefore, a simple mathematical approach is not a valid strategy for improving the accuracy of measurement
results.

In addition, Zhang Ming (2011), and Mei Li and Junfeng QIU (2012) use the indirect method to estimate the
monthly value of short-term international capital flows. Because many of the monthly indicators data are not
available, this type of calculation is a relatively rough estimate of short-term international capital flows.

3. Scale Estimates of Short-Term International Capital Flows

Balance of Payments (BOP) which reflects a country’s international balance of payments is a flow statistics table
based on the transactions between residents and non-residents of a country. A BOP table can effectively reflect
the balance of payments of a country's total external economic exchange and cross-border capital flow. Generally
speaking, all cross-border financial relationships of a country can be reflected in the BOP table. Thus, scale
estimates of short-term international capital flows are usually based on the BOP table. Before making formal
estimates of short-term international capital flows, we need to clarify three issues: first, short-term and long-term
capital exist in which items of the BOP; second, whether there is a logical relationship between the direct and
indirect methods; and third, what are the best specific formulas of the direct and indirect methods.

3.1 Channels of Short-Term Capital Flows

Much research exists on the channels of short-term capital flows (Such as Liu, Qin, & Liu, 2008; Qu, 2006; Lin
Songli, 2010; Li Huiyong, 2011). This paper does not make an in-depth study of the channels; rather, it conducts
a simple comparative analysis to identify the main channel of short-term capital flows and to provide theoretical
support for the later choice of calculating indicators of short-term capital flows.

There are four major terms in China’s BOP: current account, capital and financial account, reserve assets, and
errors and omissions account. Liu Renwu, Qin Daoai and Liu Hua (2008) conducted an in-depth study on the
short-term capital flows in the current account, and he found that three sub-projects, i.e. trade items (goods and
services), income and current transfers are likely to include short-term capital flows. According to the BOP table,
the magnitude of the current account’s three sub-projects recorded data indicates that in the case of short-term
capital flows, the importance of the trade items is greater than the income items, and the importance of income
items is greater than the current transfer items. However, the comparative analysis between Table 1 and Table 2
indicates that most researchers use the current account trade surplus when they estimate the scale of short-term
capital flows by direct and indirect methods. The import and export misinvoicing is just one of the ways in
which short-term capital flows through trade items, and because of the existence of tax costs and regulation the
import and export misinvoicing is impossible to be the main channel of short-term capital flows through trade
items (Liu, Qin, & Liu, 2008). Thus, this study does not select the import and export misinvoicing as an
estimating indicator of short-term capital flow.

As for the short-term capital flows in the capital and financial accounts, Liu Renwu, Qin Daoai and Liu Hua
(2008) argues that there are five channels, with the most important being foreign direct investment (FDI),
short-term external debt, and QFIL. Qu Fengjie (2006) believes that the capital from foreign direct investment
enterprises in foreign exchange, short-term trade credit, short-term loans, currency and deposits and other assets
should be considered as flow channels of short-term international capital flows. Li Huiyong (2011) posits that
FDI and foreign short-term liabilities of foreign-invested enterprises and foreign-funded financial institutions are
the main flow channels for short-term capital in the capital and financial accounts. According to the magnitude
of the recorded data of the capital and financial account in the BOP table, we can find that the item of other
investments in the financial account is more important than the direct investment item, and the direct investment
item is more important than the item of investments in securities. The capital account will not be included in the
analysis of short-term capital flows because its value is too small. On the other hand, the comparative analysis
between Table 1 and Table 2 shows that in estimating the scale of short-term capital flows, most researchers use
three sub-projects in the financial account, i.e. short-term investments, direct investment, and external debt
increment.

In addition to the legitimate channels discussed above, short-term capital can flow through illegal channels. It is
generally assumed that such short-term capital flows are reflected in the net errors and omissions of the BOP
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table due to the lack of effective formal indicators for monitoring short-term capital flows through illegal
channels. Of course, the changes in the net errors and omissions item are not entirely caused by short-term
capital flows coming through illegal channels. These changes can also result from data errors, measurement and
rounding errors, unrecorded imports and so on.

3.2 The logical Relationship between the Direct and Indirect Methods

It is generally believed that the direct method underestimates measurement results while the indirect method
overestimates measurement results (Yang Haizheng and Chen Jinxian, 2000; Zhang Ming, 2011). There is little
literature analyzing the relationship between the two methods. As seen from the literature comparison in Table 1
and Table 2, both methods are based on the BOP table. The direct method can be looked on as the addition
operation on the base of the net errors and omissions item, while the indirect method is based on foreign
exchange reserves for the subtraction operation.

If both of these two methods are based on the BOP table, then there should theoretically be a relationship
between the calculation results of the two methods. Assume that SCF1 represents short-term international capital
flows calculated using the direct method, SCF2 represents short-term international capital flows calculated using
the indirect method, and that the relationship between them can be theoretically shown in the following equation:

SCF1 = SCF2 (1)

We provide a simple proof for equation (1) as follows. We assume that C, D, B, A represent the current account,
capital and financial account, reserve assets, and net errors and omissions account respectively in China’s BOP
table. Then According to the accounting principles of BOP we have:

C+D+A+B=0 2)

Suppose further that short-term capital in the currency account(C) is denoted as CS and long-term capital is
denoted as CL, then

C=CS+CL 3)

Short-term capital in the capital and financial account (D) is denoted as DS and long-term capital is denoted as
DL, then

D=DS+DL )

Short-term capital in net errors and omissions (A) is denoted as AS and the remaining part of A is statistical error
and is denoted as AE, then

A=AS+ AE %)
Substituting (3), (4) and (5) into (2) results in:
CS+CL+DS+DL+B+AS+AE =10 6)
Convert equation (6) into the following:
CS + DS + AS + AE =-B-CL-DL @)
According to the idea of the direct method,
SCFI = AS + CS + DS ®)
And here AS can be regarded as an adjustment of A. According to the indirect method,
SCF2 =-B-CL-DL ©)
According to (7), (8) and (9), we have:
SCFI1 + AE = SCF?2 (10)
As AE represents the statistical error in the net errors and omissions item, its mean is zero, i.e.
E (AE) = 0 (11)
According to (10) and (11), we obtain:
SCF1 =~ SCF2 (12)

Notably, the BOP table reflects the flow statistics, and the certification process is limited to the situation that
indicators used by the two calculation methods are flow indicators. If the indicators used by the indirect method
or the direct method involve the stock indicators, the certification process cannot be used.

However, from the perspective of statistical parameter estimation, if we consider the scale of short-term
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international capital flows as a population parameter, the calculation results of both methods are an estimate of
this parameter. In theory, the estimations of the same parameter should be similar. Therefore, from the point of
view of parameter estimation, the difference between the two calculation results of these two methods should not
be small. Otherwise, the only problem lies in the calculation formula selected by researchers.

3.3 Formula Design for the Direct and Indirect Methods

According to the analysis above, for the formula design of the direct and indirect methods, the most important
thing is to distinguish the short-term capital and long-term capital in the current account and the capital and
financial accounts, as well as the short-term capital in the net errors and omissions item in the BOP table.
According to the Chinese BOP table and on the base of other literature, we divide the items in the BOP into
short-term capital item and long-term capital item, as shown in Table 3.

Table 3. Short-term and long-term capital flow in the BOP

Long-term item Short-term item

Workers reward balances (L1)

All levels of government current transfers balances (L 2) Investment income balances (S 1)

Capital account balance (L 3) Other sectors current transfers balances (S 2)
Chinese foreign direct investment balance (L 4) Money market instruments balances (assets) (S 3)
Equity securities balance (assets) (L5) Equity securities balances (liabilities) (S 4)
(medium) Long-term bonds balances (assets) (L6) Money market instruments balances (liabilities) (S)
(medium) Long-term bonds balances (liabilities) (L 7) Short-term balance of trade credit (assets) (S6)
Long-term balances of trade credit (assets) (L8) Short-term balances of loans (assets) (S7)
Long-term balances of loan(assets) (L9) Short-term balances of other assets (assets) (S8)
Currency and deposits balances (assets) (L 10) Short-term balances of other assets (liabilities) (S9)
Long-term balances of other assets (assets) (L11) Short-term balances of loans (liabilities) (S10)
Long-term balances of trade credit (liabilities) (L12) Currency and deposits balances (liabilities) (S 11)
Long-term balances of loan (liabilities) (L13) Short-term balances of other assets (liabilities) (S12)

Long-term balances of other assets (liabilities) (L14)

Items need to be adjusted

The balance of foreign direct investment in China = Actual value of foreign direct investment in China (L15) + Short-term capital of foreign
direct investment in China (S13)

Goods and services balance = Actual surplus of trade in goods and services (L16) + Short-term capital of trade in goods and services(S14)
Net errors and omissions = The amount of short-term capital flow included in net errors and omissions (S15) + Statistical errors

The amount of change in reserve assets = The increment of the RMB counterpart of foreign exchange reserves(S) +other

According to Table 3, the calculation formula for the direct method can be expressed as:

15
SCF1=Y5, (13)
i=1
The meanings of Sy, ..., S;5 are shown in Table 1. The similar formula for the indirect method can be expressed
as:

16
SCF2=8-)"L, (14)

i=1
The meaning of S and L, ..., L;s are shown in Table 3.

For the four adjustment items in Table 3, we make the following explanation: First, the adjustment for the item
of the balance of foreign direct investment in China is based on the approach of Liu Renwu, Qin Daoai and Liu
Hua (2008) and Li Huiyong (2011). Considering that patented technology and machinery account for
approximately 20% of foreign direct investment in China (Li Huiyong, 2011) while short-term capital in foreign
direct investment in China is approximatley 30% (Liu Renwu, Qin Daoai, & Liu Hua, 2008), we believe that
short-term capital accounted for the proportion of total foreign direct investment in China is at an estimated 20%.

Second, we followed Li Huiyong’s (2011) method for the adjustment of the goods and services balance item. We
assumed that inflows of speculative capital in the trade account = (net import and export of foreign-invested
enterprises / total import and export volume of foreign-invested enterprises - 3%)xtotal imports and exports of
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foreign-invested enterprises, of which 3% is a reference value given by the average ratio of net import and export
to total import and export volume of foreign-invested enterprises in 1997-2004. Considering the ratio of 2.1% in
2004 and the ratio of 6.8% in 2005, Li Huiyong (2011) selects the mean of the two ratios (4.47%) as a reference
value. However, it is clear that this approach is defective because it is a simple mean just including two years’
values and moreover the difference between these two values is so large because 6.8% is approximately three

times as large as 2.1%.

Third, for the adjustment of net errors and omissions item, we can learn from the approach of Ren Hui (2001).
There is no international standard governing what is the normal level of statistical error in the net errors and
omissions item. In general, the proportion of the total net errors and omissions to total trade should not be higher
than 5%. As the data in the Chinese BOP table come from several statistics departments, there may be a high
level of statistical error. We consider 10% as the proportion to adjust the net errors and omissions item.

Fourth, to adjust the amount of change in reserve assets, our method is based on the approach of Liu Liya (2008),
Lin Songli (2010), Yan Qifa (2010), Zhang Ming (2011), and Li Huiyong (2011). We used the increment of the
RMB counterpart of foreign exchange reserves (denoted as S) to measure the amount of change in reserve assets
which can be looked on as being approximately equal to the amount of change in foreign exchange reserves. In
general, the amount of change in foreign exchange reserves should be equal to the sum of the increment of the
RMB counterpart of foreign exchange reserves, foreign exchange reserve investment income of last period and
assets profit and loss resulting from the change in exchange rates. We use S to measure the amount of change in
reserve assets. Thus, foreign exchange reserve investment income of last period and assets profit and loss
resulting from the change in exchange rates are excluded from short-term capital flow.

3.4 Estimation of Chinese Short-Term International Capital Flows

According to the design of the calculation formula for the indirect and direct methods, we use annual time series
data from 1995-2012 to estimate the annual series of short-term international capital flows by these two methods
independently, as shown in Table 4. The calculation results of the annual series based on these two methods are

presented in Figure 1.
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Figure 1. Annual series graph of SCF1 and SCF2 (Unit: 0.1 billion dollars)

Table 4. Calculation results of direct and indirect methods (Unit: 0.1 billion dollars )

Time SCF1 SCF2 Time SCF1 SCF2 Time SCF1 SCF2
1995 -249 -202 2001 81 34 2007 1597 1470
1996 -331 -322 2002 116 17 2008 1784 4377
1997 -308 -215 2003 799 1149 2009 2581 2554
1998 -591 -640 2004 471 727 2010 2770 2846
1999 -426 -400 2005 1214 1069 2011 2397 2847
2000 -209 -387 2006 1823 2701 2012 -472 -732
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As seen from the calculation results, short-term capital flows in China appeared mainly to be net outflow before
2001. Within the net outflow, the scale of net short-term capital outflow in 1998 was the largest, at
approximately $60 billion. From 2002 to 2011, Chinese short-term capital flows showed a net inflow and
increased rapidly in scale after 2005. The scale of net inflows reached about $250 billion in 2010. What we
should note is that the 2012 calculation results showed a net outflow in Chinese short-term capital flows of
approximately $50 billion.

4. Test of the Estimation Results

To test the results of short-term international capital flows, researchers generally compare the results with the
real economy. We call this test method the “real event” test method. In addition, we believe that different
measurement results should be consistent. This approach is embodied in the so-called “consistency of
measurement results” test method. Here the “consistency of measurement results” test method is defined as
follows: for the different estimates of one population parameter value, if the results of these estimates are valid,
they should have the same directions and similar magnitudes.

4.1 “Real Event” Test of the Estimation Results

Since China began to carry out the exchange rate reform in 1997 by implementing the policy of pegging the U.S.
dollar's exchange rate, the RMB has enjoyed a relatively stable exchange rate at approximately 8.3. In July 2005,
China conducted its first exchange rate reform, implementing a managed floating exchange rate system for the
RMB. In June 2010, China conducted its second exchange rate reform, allowing the gradual appreciation of the
RMB against the U.S. dollar to accelerate the RMB’s internationalization. This reform, however, exacerbated the
market's expectations of RMB appreciation.

We divided the estimation results in Table 4 into three stages and used the reality of economy to do the contrast
test. The first stage covers 1995 to 2002. China's short-term international capital was mainly earmarked for
outflow during this period. Meanwhile, the Asian financial crisis negatively affected market investors. In
addition, China's exchange rate reform in 1997 which pegged the U.S. dollar's exchange rate resulted in an
overestimation of the RMB in some degree. Two years prior to the outbreak of the Asian financial crisis, China's
short-term international capital began to outflow the country. China’s net outflow was approximately $20 billion
in 1995 and 30 billion in 1996. The net outflow scale reached a maximum value in 1998, after which outflow
scale was gradually reduced. In 2001 and 2002, the net outflow of short-term capital weakened, and the net flow
direction was changed to be inflow.

The second stage of the estimation results covers 2003 to 2005. The short-term international capital in China was
inflow during this period, mainly due to an increase in pressure on the depreciation of U.S. dollar after 2003,
which forced the market to adjust to the expected appreciation of the RMB exchange rate pegged to the U.S.
dollar by the expected depreciation.

The third stage of the estimation results covers 2006 to 2011. Short-term international capitals mainly focused on
accelerating the inflow during this time because of the following two main reasons. The first is that the expected
appreciation of the RMB was enhanced by the implementation of two exchange rate reforms individually in July
2005 and June 2010. The second is that the interest margin between China and America continued to expand
after the U.S. and Europe debt crisis occurred and U.S. imposed a third round of quantitative easing (QE3).

The estimation results in Table 4 indicate that in 2012, China's short-term international capital was earmarked
mainly for outflow, including a net outflow of about $50 billion. We posit that this net outflow may be associated
with three factors. First, China's base currency M2 increased issue more rapidly. And it has exceeded 100 trillion
in 2013. Now China has the highest M2-to-GDP ratio in the world. Second, China's asset prices have been
pushed up. After 2003, with China's rapid economic development, a variety of asset prices rose rapidly,
particularly real estate prices. Third, the scale of government debt is increasing. Some scholars estimate the size
of China’s local governments, and it will reach approximately $25 trillion in 2013.

4.2 “Consistency of Measurement Results” Test

As for the consistency test of the estimation results using the direct and indirect methods (Table 4), we can see in
Figure 1 and Table 4 that the direction of two estimates of the short-term capital flows is consistent. In addition,
the size of the magnitude of these two methods’ calculation results is largely consistent. The estimation results
show a relatively large difference just in 2006 and 2008. This can be attributed to the fact that we adopted S (but
did not use the reserve assets increment) to estimate the scale of short-term capital flow. Figure 2 shows the
sequence diagram of S and the reserve assets increment. And it demonstrates that China's S are significantly
higher than the reserve assets increment in 2006 and 2008, which resulted that the measurement results of the
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indirect method are higher than the results of the direct method by using the formula (13) in these two years.
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Figure 2. China's S and reserve assets increment (B) sequences’ diagram (Unit: 100 million U.S. dollars)

We compared our results to Zhang Ming’s (2011) measurement results of six kinds of methods and found that
our estimation results were significantly better than Zhang Ming’s (2011) on the consistency test. Zhang Ming
(2011) estimated a total of 19 years of short-term international capital flows in 1991-2009 in 6 ways. The
six-way estimation results only maintained the consistency of the direction of the measurement results in nine
years (1995, 1996, 1998, 1999, 2000, 2003, 2004, 2005, 2006). So for the nineteen estimated values, there are
less than 50% of them satisfying the rule of the consistency of the direction.

5. Conclusion and Recommendation

On the basis of Chinese BOP table, this paper demonstrates the relationship between the two common
calculation methods of short-term international capital flows and redesigns the calculation formulae of the direct
method and indirect method. On this basis, China short-term international capital flows were calculated for 1995
to 2012. We arrived at two main conclusions. First, based on the BOP table, calculation results of direct and
indirect methods should be consistent. Second, China's 1995 to 2012 short-term capital flow characteristics can
be divided into three stages; from 1995 to 2002, China’s short-term international capital was earmarked mainly
for outflow; from 2003 to 2005, China’s short-term international capital was earmarked mainly for inflow; and
from 2006 to 2011, China’s short-term international capital was earmarked mainly for accelerating inflow.

We must pay attention to the fact that we measure 2012 short-term international capital flows in net outflows (the
size of which is approximately $50 billion). We suggest that China's relevant government departments should
strengthen their supervision to prevent large-scale short-term capital flows due to the adverse impact on the real
economy of the recent short-term capital flows.

In the future, our research of this topic will be developed in the following three aspects. First, on the base of the
calculation methods of short-term international capital flows given in this paper, we will further calculate the
quarterly data and monthly data of Chinese short-term international capital flows and test the consistency of
these different frequency data. Second, we intend to introduce interest rate, exchange rate, house price, GDP and
other influential factors to explore the link between short-term international capital flow and macro-economy by
applying the VAR model. Third, we plan to analyze the lagging-leading relationship between PMI, GDP and
short-term international capital flow by using Kullback-Leibler information method and other methods.
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