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ABSTRACT
Article History Capital flows often behave in waves, have strong cyclical profiles and show greater
gec?i"zd} Ql\ie“l“ﬂ):f’)fogl volatility, especially before and after a financial crisis. This study analyzed the cyclical
evised: arch 202 . . ~ . ~ . ~ . .

Accepted: 29 March 2021 characteristics of capital flows from the perspectives of duration, amplitude and speed.
Published: 23 April 2021 First, by identifying the capital flows cycles of 60 representative economies from Q1
K d 1980 to Q1 2020 using the Bry and Boschan Quarterly (BBQ) algorithm, we found that
Caei}:a‘lvﬂ?,is S small economies generally have higher amplitude and speed of net capital flows
Cy}zlical characteristics compared with large economies. The duration of the capital flows cycle in most regions
Regional synchronization had significantly shortened after the global financial crisis in 2008. Further, we
Advanced economies . . d th . 1 h . . £ ital fl 1 d t 1 h
Emerging and developing Investigated the regional sync ronlzat}on o cap‘lta tlows cycles, an t].e resu ts show
economies that the degree of regional synchronization of capital flows cycles within advanced

BBQ cycle algorithm. economies is high, while it is relatively low within emerging and developing economies.

In addition, the capital flows cycle between advanced Asian economies and any region
of emerging and developing economies is highly synchronized. The study provides
insights for understanding the relationship between financial crises and the volatility of
capital flows.

JEL Classification:

F39.

Contribution/Originality: This study contributes to the existing literature that investigates the characteristics
and the regional synchronization of capital flows cycle and is one of very few studies which have conducted a

systematic cross-country analysis of the cyclical characteristics of capital flows.

1. INTRODUCTION

Capital flows often come in waves and have strong cyclical profiles, as previous literature has documented
(Broner, Didier, Erce, & Schmukler, 2013; Forbes & Warnock, 2012; Reinhardt & Dell'Erba, 2013). Many countries
have experienced waves of capital flows over the past three decades. More specifically, for a certain country, capital
inflows increase during economic expansions and contract substantially during crises and recessions. Such a profile
may trigger currency devaluations, asset price bubble bursts and economic slowdowns (Burger & Ianchovichina,
20145 Calderon & Kubota, 20145 Dagher & Jihad, 2010). Therefore, to understand and regulate the abnormal
fluctuations of capital flows, an in-depth analysis on the characteristics of capital flows is needed.

There is a wide range of literature concerning the characteristics of capital flows. One strand of literature
focuses on the pro- or counter-cyclical behavior of capital flows (Broner et al., 2013; Davis, 2015; Kim & Zhang,
2020). Another strand of literature discusses the volatility of capital flows during various periods or among different

capital flow types (Broner & Rigobon, 2004; Broto, Diaz-Cassou, & Erce, 2011; Neumann, Penl, & Tanku, 2009). In
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recent years, the characteristics of extreme volatility of international capital flows has increasingly emerged.
Therefore, some scholars shift towards the theme of extreme capital flows (Calvo, 1998; Cowan, De Gregorio,
Micco, & Neilson, 2008; Forbes & Warnock, 2012; Forbes & Warnock, 2020; Reinhart & Reinhart, 2008;
Rothenberg & Warnock, 2011). However, there are few scholars conducting systematic cross-country analysis on
the cyclical characteristics of capital flows. Park (2018) initiatively used the business cycle approach to investigate
the cyclical characteristics of capital flows and further discusses whether national and regional heterogeneity for
capital flows cycles exists. However, this research is limited to gross capital inflows in emerging economies; there is
no discussion on gross capital outflows and net capital flows. In addition, as the major source of capital inflows to
emerging economies, advanced economies are not taken into consideration. In summary, there are still large
research gaps regarding the theme of capital flows cycle. For example, how does the capital flows cycle behave for
different countries and regions? Have the characteristics of capital flows cycles changed since the global financial
crisis in 2008? Is there a regional synchronization of capital flows cycles? Are there obvious differences in the
cyclical characteristics of different types of capital flows? Addressing these questions will not only be conducive to
thoroughly understanding the characteristics of capital flows, but also provide references for management of capital
flow risks.

In order to answer the above questions, we extended the study by Park (2018). Specifically, this paper covers
not only gross capital inflows, but also net capital flows, gross capital outflows and different types of capital flows
(net direct investment, net portfolio investment and net other investment). In addition, we also took advanced
economies into consideration. This study was carried out from the following three aspects. First, we identified the
capital flows (net and gross) cycles of 32 advanced economies and 28 emerging and developing economies over the
period from Q1 1980 to Q1 2020 using the BBQ algorithm to explore the features of the capital flows cycles from
the perspectives of duration, amplitude and speed. The results show that small economies generally have higher
amplitude and faster speed of net capital flows compared with large economies; moreover, the speed of portfolio
investment and other investment is significantly faster than that of direct investment in most developed, emerging
and developing countries. Furthermore, by identifying the regional net capital flows cycles, we found that the
duration of capital flows cycle had shortened significantly in most regions after the global financial crisis in 2008.
Finally, the paper investigates the regional synchronization of capital flows cycles, and the results show that the
degree of regional synchronization of capital flows cycles within advanced economies is high, while that within
emerging and developing economies is relatively low. In addition, capital flows cycles between advanced Asian
economies and any region of emerging and developing economies is highly synchronized.

The remainder of the paper is as follows. Section 2 introduces the identification method of international capital
flows (net and gross) cycles and the data used in this paper; Section 3 investigates the cyclical characteristics of
capital flows for individual economies as well as different regions; Section 4 explores the synchronization of capital

flows cycles across regions; and Section 5 summarizes the results of the analysis.

2. METHOD AND DATA

According to Bluedorn, Duttagupta, Guajardo, & Topalova (2013), capital inflows of both advanced and
emerging economies have expanded significantly from the mid-1990s to the first half of the 2000s. Subsequently,
they declined sharply during the global financial crisis in 2008. By 2009, the volume of capital inflows to those
economies began to rebound and then fell again in 2011 accompanied by the European sovereign debt crisis. In
summary, past experiences demonstrate that capital flows have an obvious cyclical profile of alternating expansions
and contractions, and generally exhibit greater volatility accompanied by crises.

Taking the above stylized facts of capital flows into consideration, first, we defined the capital flows cycle as the
alternating movement of the expansion and contraction of capital flows. As illustrated in Figure 1, from the trough

of capital flows to the neighboring peak is the expansion period, and from the peak to the next trough is a
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contraction period. The amplitude represents the distance from the peak to the trough. More specifically, the
amplitude of the expansion phase is the distance from the trough to the peak, and that of the contraction phase is
the distance from the peak to the next trough. In addition, to eliminate the effect of the distance symbol, we take
the absolute value. A higher amplitude means more volatile capital flows. Finally, the speed is calculated as the
amplitude divided by the duration. Moreover, we separately divided the cycles for net capital flows, gross capital
inflows, gross capital outflows, and different types of capital flows (direct investment, portfolio investment and

other investment).

amplitude of contraction

amplitude of expansion

duration of contraction

duration of expansion

Figure 1. Capital flows cycle profile.
Source: Drawn by authors according to the definition of the capital flow cycle with reference to Park (2018).

Regarding the method of dividing the capital flows cycle, we used the BBQ algorithm (Harding & Pagan,
2002), an algorithm widely applied to business cycles. The three steps of the BBQ algorithm are as follows:

Step 1: Identify possible turning points (peaks and troughs) of capital flows series in an individual economy,

where the series { ¥} represents local extreme points at moment t; the peaks and troughs should satisfy the

following conditions: ¥¢ = Ve+i,1 =1 = KV < ¥es3,1 =1 = K; where k = 2 for quarterly data.

Step 2: Eliminate consecutive peaks and troughs to ensure that they both alternate. If there are several
consecutive peaks (troughs), choose the highest peaks (the lowest troughs). If there are several identical peaks
(troughs) in a row, choose the last peak (trough) as the turning point.

Step 3: Based on the duration principles, the duration of trough-to-peak or peak-to-trough is at least two
quarters, and the duration of the whole cycle is at least five quarters. Accordingly, we removed some turning points
that did not satisfy the requirements.

Our capital flows data are from the IMF Balance of Payments Statistics!, spanning 60 economies (32 advanced
economies and 28 emerging and developing economies)?, from Q1 1980 to Q1 2020. The capital flows data have

been normalized (capital flow scale divided by nominal GDP).

! see https://data.imf.org/?sk=4c514d48-b6ba—49ed-8ab9-52b0c1a0179b for details.

2 Advanced economies include Asia: Hong Kong, China, Israel, Japan, Korea, Singapore; Europe: Austria, Belgium, the Czech Republic, Denmark, Estonia, Finland, F
rance, Germany, Greece, Iceland, Ireland, Italy, Latvia, Lithuania, the Netherlands, Norway, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland, United Kingdo
m; North America: Canada, United States; Oceania: Australia, New Zealand. Emerging and developing economies include Asia: Armenia, China, Georgia, India, Indo
nesia, Kazakhstan, Malaysia, Mongolia, Philippines, Thailand, Vietnam; Europe: Belarus, Bulgaria, Croatia, Hungary, Moldova, Poland, Romania, Russia, Turkey, Uk

raine; North America: Mexico; South America: Argentina, Brazil, Chile, Colombia, Ecuador; Africa: South Africa.
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3. CYCLICAL CHARACTERISTICS OF CAPITAL FLOWS IN INDIVIDUAL COUNTRIES AND
DIFFERENT REGIONS

3.1 Cyclical Characteristics of Capital Flows in Individual Countries

3.1.1 Duration

The duration of the capital flows cycle partly reflects the volatility of capital flows; a shorter duration means
more violent fluctuation. Overall, the average duration of the net capital flows cycle is generally shorter than that of
gross capital flows. This can be attributed to the fact that net capital flows are derived from gross capital inflows
minus gross capital outflows, and the difference of the series exhibits greater volatility.

Regarding advanced economies (see Table 1), some large economies with a mature financial system have a
longer net capital flows cycle, such as France (17.25 quarters), the United States (16.89 quarters), Japan (16.50
quarters) and Canada (16.28 quarters). Moreover, contraction periods are generally longer than the expansion
periods in these economies. By contrast, the duration of the net capital flows cycle is relatively shorter in small
developed economies with a strong financial system, such as Hong Kong, China (7.05 quarters), Singapore (10.11
quarters) and New Zealand (8.69 quarters). However, unlike most advanced economies, these economies’
contraction periods are generally shorter than their expansion periods. Looking at different types of capital flows,
the duration of direct investment is generally longer than that of portfolio investment and other investment in
Asian countries. Specifically, the duration of direct investment in Singapore (19 quarters) is the longest, followed by
Hong Kong, China (14.07 quarters) and Korea (12.49 quarters). This result is consistent with the long-term feature
of direct investment. However, the situation in most European and North American economies is reversed; the
duration of other investment and portfolio investment is longer than that of direct investment. Regarding other
investment, the duration of the cycle in Canada (21.98 quarters) is the longest among major advanced countries.
The top three economies with the longest portfolio investment cycle are the United States (15.30 quarters), the
United Kingdom (14.87 quarters) and Germany (14.15 quarters). The results indicate that these countries attract
large-scale short-term capital by virtue of their developed financial markets and economic strength.

In emerging and developing economies (see Table 2), contraction periods of capital flows are generally shorter
than expansion periods, especially in Bulgaria, Malaysia, Thailand and Argentina. Therefore, these countries should
pay more attention to preventing the risk of sudden stops of capital flows. Among the three types of capital flows,
there is no significant difference in average duration of capital flows cycle (direct investment: 12.39 quarters,
portfolio investment: 12.81 quarters, other investment: 18.48 quarters). For direct investment, the duration of
cycles are relatively long in some major emerging economies, such as Bulgaria (18 quarters), Malaysia (15 quarters)
and China (14.83 quarters). For portfolio investment, the average duration of cycles in the European region (14.06
quarters) is significantly longer than in other regions, which may be due to Europe having a relatively mature
securities market. For other investment, the average duration in the South American region (19.19 quarters) is

significantly longer than other regions, and Chile (47.50 quarters) pulls up the average value for the region.
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Table 1. Duration of capital flows in advanced economies (unit: quarter).

Net Flows Gross Inflows Gross Outflows Net DI Net PI Net OI
AD Economies | (1) |(2)|(8)]| (1) |[(2) | (8) (1) |(2)[(8)|(r)[(2)|(8)|[(1)|[(2)[(3)|(1)|(2)|(3)

TotalAverage 599 | 5564 |11.58| 7.36 597 | 18.88 | 7.40 | 7.24 | 14.65 | 6.36 | 6.36 | 12.72 | 6.438 | 6.23 [12.66| 6.37 | 6.71 |13.08

Europe 5.74 | 5.08 [10.81| 7.62 5.56 | 13.19 | 7.61 | 7.20 | 14.81 | 6.13 | 6.14 | 12.28 | 6.01 | 5.95 [11.97| 6.39 | 6.26 |12.65
France 5.25 [12.00|17.25| 9.09 | 4.82 | 18.91 | 8.09 | 5.50 | 13.59 | 4.29 | 6.07 | 10.36 | 8.25 | 5.18 |[13.43| 8.38 | 9.13 |17.50
Germany 6.57 | 443 |11.00| 4.47 6.21 | 10.68 | 9.00 | 6.22 | 15.22 | 5.09 | 8.82 | 1391 | 6.45 | 7.70 [14.15| 7.64 | 5.58 |13.22
Italy 4.15 | 7.25 |11.40| 6.14 | 4.64 | 10.79 | 7.00 | 5.58 | 12.68 | 4.50 | 10.89| 15.39 | 6.40 | 3.60 |10.00| 4.50 | 7.69 [12.19

United Kingdom | 5.21 | 6.15 |11.87| 8.55 590 | 14.45 | 8.70 | 5.67 | 14.837 | 8.10 | 6.09 | 14.19 | 6.27 | 8.60 [14.87| 6.33 | 6.82 |13.15
Other Europe 5.83 | 4.568 [10.40| 7.74 | 5.60 | 18.84 | 7.49 | 7.50 | 14.99 | 6.27 | 5.76 | 12.03 | 5.84 | 5.89 [11.72| 6.32 | 6.04 |12.36

Asia 5.24 | 5.72 [10.96| 5.99 6.64 | 12.63 | 6.08 | 6.53 | 12.60 | 6.75 | 6.76 | 13.51 | 6.63 | 5.44 [12.07| 5.56 | 5.73 |11.29
Hong Kong, Chinal 3.60 | 3.45 | 7.05 | 6.50 5.567 | 12.07 | 6.38 | 5.71 | 12.05 | 7.40 | 6.67 | 14.07 | 4.75 | 4.00 | 8.75 | 4.75 | 5.00 | 9.75
Israel 6.67 | 3.64 |10.31| 5.85 564 | 1149 | 4.79 | 5.79 | 10.57 | 5.07 | 5.79 | 10.86 | 6.29 | 4.36 [10.64| 5.54 | 5.69 |11.23
Japan 6.00 [10.50|16.50| 6.17 8.33 | 14.50 | 7.83 | 6.33 | 14.17 | 4.71 | 6.43 | 11.14 | 8.00 | 5.17 |13.17| 4.63 | 5.88 |10.50
Korea 4.86 | 6.46 |10.82| 5.83 7.08 | 1292 | 6.00 | 5.31 |11.81 | 6.15 | 6.33 | 12.49 | 8.89 | 8.22 [17.11| 6.75 | 6.08 |12.83
Singapore 5.56 | 4.56 |10.11| 5.63 6.57 | 12.20 | 543 |9.50 | 14.93 | 10.40 | 8.60 | 19.00 | 5.25 | 5.44 [10.69]| 6.13 | 6.00 [12.13
North America 7.92 | 8.67 |16.58| 6.03 6.23 | 12.26 | 6.38 | 7.29 | 13.68 | 4.44 | 5.78 | 10.22 | 8.76 | 8.31 [17.07| 7.66 | 9.96 |17.62
Canada 7.50 | 8.78 |16.28| 5.83 7.00 | 12.83 | 6.566 | 9.67 | 16.22 | 4.31 | 5.13 | 9.44 | 9.18 | 9.71 [18.84| 8.50 [13.43|21.93
United States 8.33 | 8.56 |16.89| 6.23 546 | 11.69 | 6.21 | 492 | 11.14 | 4.57 | 6.43 | 11.00 | 8.40 | 6.90 [15.830| 6.82 | 6.50 |13.32
Oceania 6.01 | 4.77 | 10.78| 5.30 597 | 11.27 | 5.55 [ 592 |11.47 | 6.81 | 5.36 | 12.17 | 540 | 6.35 [11.76| 3.69 | 7.96 |11.65
Australia 7.57 | 5.29 [12.86| 5.60 5.27 | 10.87 | 4.50 | 5.17 | 9.67 | 8.75 | 5.71 | 1446 | 6.38 | 7.33 [13.71| 4.50 | 8.78 |13.28

New Zealand 4.44 | 4.25 | 8.69 5.00 6.67 11.67 6.60 | 6.67 | 13.27 | 4.88 | 5.00 9.88 4.43 | 5.38 | 9.80 | 2.88 | 7.14 |10.02
Note: Other Europe include Austria, Belgium, the Czech Republic, Denmark, Estonia, Finland, Greece, Iceland, Ireland, Latvia, Lithuania, the Netherlands, Norway, Portugal, Slovakia, Slovenia, Spain, Sweden
and Switzerland. Advanced economies is abbreviated to AD Economies. Direct investment, portfolio investment and other investment are abbreviated to DI, PI and OI, respectively. (1) is the expansion phase,
(2) is the contraction phase, (3) is the cycle that is equal to the expansion phase plus the contraction phase.
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Net Flows Gross Inflows Gross Outflows Net DI Net PI Net OI
EM Economies 1 1@ 6 1 mMmi@E 6 1O 6 @@ 6 mie e 0ie] ¢
Total Average 6.07 | 4.86 | 1094 | 6.82 | 6.41 | 13.22 | 6.53 | 6.93 | 13.46 | 5.87 | 6.51 | 12.39 | 6.21 |6.61| 12.81 |7.81| 6.16 | 13.48
Europe 5.4 | 4.78 |10.12 | 6.72 | 6.81 | 18.58 | 6.72 | 7.75 | 14.46 | 5.63 | 7.42 | 18.05 | 7.17 |6.89| 14.06 | 8.59 | 8.35 | 11.94
Belarus 5.25 6.25 | 11.50 | 9.17 | 6.17 | 15.83 | 4.88 | 6.43 | 11.830 | 6.00 | 8.50 | 14.50 | 7.71 |6.17| 18.88 | 8.00 | 7.00 | 15.00
Bulgaria 5.20 | 8.60 | 8.80 | 7.00 | 5.48 | 1248 | 6.17 | 9.50 | 15.67 | 5.00 |13.00| 18.00 | 4.63 |6.88| 11.50 | 5.57 | 7.29 | 12.86
Russia 5.20 | 5.833 |10.58 | 7.11 | 4.38 | 11.49 | 6.50 | 5.22 | 11.72 | 4.75 | 7.86 | 12.61 | 6.00 |6.29| 12.29 | 5.00 | 7.14 | 12.14
Other Europe 5.39 | 4.66 |10.05| 6.27 | 7.45 | 18.72 | 7.09 | 8.05 | 15.18 | 5.79 | 6.40 | 12.20 | 7.62 |7.08| 14.70 | 9.61| 1.78 | 11.34
Asia 6.49 | 4.81 | 11.80| 6.68 | 6.10 | 12.78 | 6.24 | 6.20 | 12.44 | 6.23 | 5.80 | 12.08 | 5.47 |6.60| 12.07 | 5.72| 6.82 | 12.54
China 7.60 7.17 | 14.77 | 8.00 | 6.00 | 14.00 | 6.00 | 7.67 | 13.67 | 5.00 | 9.83 | 14.83 | 5.38 |4.13| 9.50 |5.20| 9.83 | 14.53
India 6.88 | 4.13 | 11.00 | 5.13 | 5.88 | 11.00 | 5.11 | 5.25 | 10.86 | 5.88 | 4.44 | 9.78 | 5.50 |6.43| 11.93 | 7.57 | 4.25 | 11.82
Malaysia 5.22 3.38 | 8.60 | 7.50 | 10.00 | 17.50 | 4.00 | 4.22 | 8.22 | 8.40 | 6.60 | 15.00 | 4.50 |11.0| 15.50 |6.83 | 7.40 | 13.73
Thailand 8.38 5.00 | 18.88 |10.00| 11.60 | 21.60 | 6.88 | 5.78 | 12.15 | 4.78 | 6.67 | 11.44 | 5.38 |7.38| 12.75 | 5.90 | 4.89 | 10.79
Other Asia 6.19 | 4.75 | 1094 | 6.12 | 4.80 | 10.92 | 6.74 | 6.47 | 18.21 | 6.43 | 5.18 | 11.62 | 5.63 |6.24| 11.87 | 5.42 | 7.02 | 12.44
South America 6.94 | 529 |12.22| 8.28 | 6.84 | 15.12 | 6.31 | 6.25 | 12.56 | 5.61 | 6.32 | 11.93 | 5.82 |6.69| 12.51 |9.14|10.05| 19.19
Argentina 7.75 5.75 | 18.50 |11.83| 8.50 | 19.88 | 8.50 | 7.83 | 15.83 | 3.83 | 5.83 | 9.67 | 6.75 |7.50| 14.25 | 5.20 | 5.33 | 10.53
Brazil 5.08 | 4.23 | 9.31 | 5.00 | 5.20 | 10.20 | 7.00 | 7.00 | 14.00 | 5.88 | 7.00 | 12.83 | 4.25 |8.13| 12.38 | 5.27 | 4.83 | 9.61
Chile 4.78 7.22 | 12.00 |13.67| 5.80 | 19.47 | 6.88 | 6.50 | 13.38 | 8.38 | 5.86 | 14.23 | 5.63 |7.63| 13.25 |20.00|27.50| 47.50
Other South America | 5.87 5.73 | 11.60 [ 10.00| 6.50 | 16.50 | 7.46 | 6.94 | 14.40 | 5.85 | 6.23 | 12.08 | 5.54 |7.75| 13.29 [10.16|12.89| 22.55
North America: Mexico | 4.08 4.58 | 8.67 | 442 | 4.25 | 8.67 | 6.44 | 5.50 | 11.94 | 4.33 | 7.88 | 12.21 | 6.50 |5.56| 12.06 | 5.17 | 9.57 | 14.74
Africa: South Africa 6.50 | 4.50 | 11.00 | 4.47 | 5.67 | 10.13 | 9.00 [11.71| 20.71 | 7.18 | 4.91 | 12.09 | 6.33 |4.50| 10.83 | 5.06 | 4.24 | 9.30

Note: Other Europe includes Croatia, Hungary, Moldova, Romania, Turkey and Ukraine; Other Asia includes Armenia, Georgia, Indonesia, Mongolia, Philippines and Vietnam.; Other South America includes Argentina,

Brazil and Chile. Emerging and developing economies is abbreviated to EM Economies.
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3.1.2. Amplitude

Next, our focus shifts towards the amplitude of capital flows cycle, the greater the amplitude the more volatile
the capital flows. As we can see from Table 3, the amplitude of capital flows cycle is relatively high in some small
economies that play the role of international financial centers, such as Hong Kong, China (28.94 percent) and
Singapore (25.15 percent), while that of some large advanced countries also equipped with strong financial markets
is relatively low, such as the United States (3.98 percent), Canada (6.55 percent), the United Kingdom (7.78 percent)
and Italy (7.16 percent). For each of the three types of capital flows, the amplitude of other investment is the highest
in most countries, followed by portfolio investment and direct investment. In addition, the results show that the
amplitude of the three types of capital flows in Hong Kong, China is very high, which is closely related to its critical
role in the international financial system?

For emerging and developing economies (see Table 4), the amplitude of gross capital inflows cycles is
generally higher than that of gross capital outflows in most countries, which implies that the absorption ability of
capital is stronger than the outward expansion ability in those countries. Some large economies, such as China and
India, have lower amplitude of capital inflows cycle than small economies, such as Malaysia. For each of the three
types of capital flows, the amplitude of other investment and portfolio investment is generally higher than that of
direct investment in most countries. For direct investment, the average amplitude of cycles in the Asian region is
the highest, and for other investment and portfolio investment the average amplitude of cycles in the European
region is the highest. The results reflect that Asian countries have greater economic development potential, which
makes them more advantageous for long-term investments, while European economies have more open financial

markets, which makes them more advantageous for short-term capital investments.

3.1.3. Speed

The speed is the amplitude per one unit and indicates the volatility of capital flows per unit of time. The faster
the speed, the more likely a crisis will occur in countries with immature financial systems, especially in a contraction
phase of capital flows.

In advanced economies (see Table 5), we found that the speed of capital flows in some small economies is
relatively fast. Among them, the speed of capital flows in Hong Kong, China (6.79 percent) is the fastest, followed
by Singapore (5.06 percent), while the large economies, such as the United States, Canada, France and Italy, have a
slow speed of capital flows. In addition, the speed of the capital flows (net and gross) cycles in most economies in
the contraction period is obviously faster than in the expansion period, which means the "flight to safety"? and
"home bias"* may occur simultaneously during a crisis in advanced countries with safer financial products and lower
investment costs. For the three types of capital flows, the speed of other investment and portfolio investment is
significantly faster than that of direct investment. In emerging and developing economies (see Table 6), the speed of
the capital flows cycle in China and India is relatively slow, while those of Malaysia and Thailand are relatively fast,
and it is faster in the contraction period than in the expansion period, implying that these countries are more
vulnerable to sudden stops of capital flows. For the three types of capital flows, the speed of other investment and

portfolio investment is significantly faster than that of direct investment.

3 See Vayanos (2004); Caballero & Krishnamurthy (2008) and Baele, Bekaert, Inghelbrecht, & Wei (2020) for details.

* See Giannetti & Laeven (2012) and Schmidt & Zwick (2015) for details.
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Table 3. Amplitude of capital flows in advanced economies (unit: percent).

Net Flows Gross Inflows Gross Outflows Net DI Net PI Net OI
AD Economies (1) | (2) |[(8)]| (1) | (2) | (8) | (1) ]| (2) | (8) (1) |(2)|(8)| (1) [(2)|[(3)|(1)|(2)|(3)
TotalA"(jemge 17.98 18.47 | 18.22 | 58.22 62.37 60.29 59.35 62.89 61.12 1594 | 15.70 | 15.82 | 28.19 | 29.17 | 28.68 | 32.27 |32.18|32.23
Europe 19.14 19.49 | 19.32 | 61.60 67.05 64.32 62.56 | 67.23 64.89 16.25 16.20 | 16.23 | 30.12 | 31.27 | 30.70 | 34.18 |33.84|34.01
France 6.77 6.61 6.69 36.79 32.62 34.71 35.92 33.36 34.64 4.77 5.13 4.95 11.87 | 11.82 | 11.85 | 14.26 |14.95|14.61
Germany 8.18 8.77 8.47 15.90 16.36 16.13 24.62 28.94 24.28 6.50 5.79 6.15 12.20 | 13.13 | 12.66 | 10.14 |10.40|10.27
Italy 6.90 7.42 7.16 16.36 16.87 16.62 16.15 16.42 16.28 3.04 3.28 3.18 11.99 | 11.44 | 11.72 | 18.05|13.21|13.13
United Kingdom 7.99 7.57 7.78 56.69 59.97 58.33 66.44 71.24 68.84 15.08 | 14.17 | 14.62 | 26.69 | 27.81 | 27.25 | 26.07 |25.79|25.93
Other Europe 21.60 22.00 | 21.80 | 67.95 T4.54 71.24 68.19 73.75 70.97 18.18 18.12 | 18.13 | 33.16 | 34.47 | 33.82 | 38.03 |37.58|37.80
Asia 15.83 17.10 | 16.46 | 66.17 66.27 66.22 67.43 67.58 67.51 19.20 | 17.95 | 18.57 | 26.82 | 27.65 | 27.24 | 33.87 |35.05|34.46
Hong Kong, China 23.28 24.60 | 23.94 | 149.86 | 139.82 | 144.84 | 142.60 | 134.40 | 138.50 | 52.34 | 48.48 | 50.41 | 62.87 | 63.98 | 63.43 | 81.95 |79.62(80.78
Israel 15.58 16.33 | 15.95 | 14.91 14.76 14.83 18.92 19.56 19.24 7.65 6.93 7.29 9.82 10.19 | 10.00 | 14.15 [15.91|15.03
Japan 8.46 8.64 8.55 15.31 15.87 15.59 16.17 16.22 16.19 2.40 2.81 2.61 14.09 | 15.15 | 14.62 | 11.84|11.26|11.55
Korea 8.28 9.17 8.72 10.63 11.57 11.10 4.99 4.41 4.70 1.26 1.43 1.35 5.47 5.62 5.5 8.46 | 9.73 | 9.10
Singapore 23.56 26.75 | 25.15 | 140.15 | 149.32 | 144.73 | 154.46 | 163.33 | 158.89 | 32.33 | 30.08 | 31.20 | 41.85 | 43.34 | 42.59 | 52.96 |58.73|55.84
North America 5.27 5.27 5.27 10.39 10.33 10.36 11.19 11.35 11.27 3.96 3.96 3.96 7.18 7.056 7.11 6.97 | 6.96 | 6.96
Canada 6.32 6.79 6.55 12.14 12.25 12.20 13.90 13.62 13.76 5.28 5.28 5.28 9.43 9.26 9.84 9.67 | 9.84| 9.76
United States 4.21 8.74 3.98 8.64 8.41 8.53 8.49 9.09 8.79 2.64 2.64 2.64 4.93 4.84 4.89 | 4.28 | 4.07 | 4.17
Oceania 13.05 13.63 13.84 | 16.48 17.37 16.92 19.08 19.12 19.10 8.00 8.02 8.01 15.31 15.86 | 15.34 | 14.54 | 14.27 | 14.41
Australia 7.48 7.62 7.55 12.24 12.55 12.39 11.30 12.11 11.71 7.46 7.94 7.70 10.54 | 11.12 | 10.83 | 8.81 | 8.69 | 8.75
New Zealand 18.63 19.64 | 19.13 | 20.72 22.19 21.45 26.85 26.18 26.49 8.63 8.10 8.32 | 20.09 | 19.60 | 19.84 | 20.28 [19.85(20.06

Note: The amplitude of the cycle is equal to the average of amplitude of the expansion phase and amplitude of the contraction phase.
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Table 4. Amplitude of capital flows in emerging and developing economies (unit: percent).

Net Flows Gross Inflows Gross Outflows Net DI Net PI Net OI
EM Economies M@ 6 Omie]6 O 1@e6 [ Mmie 6] 0 1@ 160 (@16
Total Average 17.04| 17.29 |17.17|18.58 | 18.62 | 18.60 | 14.48 | 15.86| 14.90 | 6.82 | 8.03 | 7.42 | 10.92 |11.71[11.81| 19.24 | 18.00 |18.62
Europe 20.77 | 21.08 [20.92|23.02 | 25.00 | 24.01 | 19.62 |22.25| 20.94 | 7.64 | 8.28 | 7.96 | 12.10 |12.87|12.49 | 26.33 | 22.32 |24.33
Belarus 21.40 | 19.48 |20.42|20.55 | 17.86 | 19.20 | 10.86 |11.13| 10.99 | 7.98 | 8.39 | 8.18 5.11 | 5.27 | 5.19 | 18.86 | 15.83 |17.09
Bulgaria 28.58 | 24.10 |23.84/| 20.06 | 21.53 | 20.79 | 19.28 |17.91| 18.59 |18.68| 15.92 | 14.77 | 10.95 [11.07|11.01| 19.20 | 19.05 [19.12
Russia 17.15| 17.98 |17.57| 18.56 | 14.98 | 14.25 | 18.29 |138.19| 1824 | 8.60 | 8.88 | 8.74 | 7.51 |11.11| 9.31 | 21.21 | 17.84 [19.53
Other Europe 20.80 | 21.82 |21.06|25.15 | 27.96 | 26.55 | 21.82 |25.76 | 23.79 | 7.831 | 7.80 | 7.55 | 13.92 |14.46|14.19| 29.21 | 24.36 |26.79
Asia 17.08 | 17.89 |17.24| 18.91 | 19.30 | 19.11 | 12.17 |12.26| 12.21 | 7.00 | 9.46 | 8.23 | 10.76 | 10.65|10.70| 17.87 | 17.84 [17.85
China 9.82 | 828 | 8.77 | 8.32 | 8.85 | 8.34 8.05 | 8.03 | 8.04 | 205 | 242 | 2.23 3.07 | 278 | 292 | 838 | 7.11 |7.75
India 6.14 | 6.13 | 6.13 | 5.06 | 4.76 | 4.91 3.03 | 8.03 | 8.03 | 1.62 | 1.58 | 1.57 3.85 | 8.72 | 8.564 | 5.04 | 4.64 | 4.84
Malaysia 238.99 | 24.40 |24.20| 41.50 | 48.07 | 44.79 | 18.66 | 14.96 | 14.31 | 6.58 | 6.80 | 6.69 | 25.57 |28.59|24.58| 21.24 | 19.81 |20.53
Thailand 15.85| 18.52 |16.93 | 19.46 | 18.69 | 19.07 | 13.22 | 12.30| 12.76 | 5.81 | 5.94 | 5.87 5.75 | 6.77 | 6.26 | 11.78 | 12.85 |12.07
Other Asia 19.02 | 19.15 [19.08]19.10 | 18.92 | 19.01 | 18.71 |18.78| 18.75 | 8.70 | 12.48 | 10.59 | 11.51 | 11.47|11.49| 21.44 | 21.76 |21.60
South America 13.49 | 18.64 |13.56| 12.72 | 8.08 | 10.40 | 10.90 | 10.46| 10.68 | 5.16 | 5.20 | 5.18 9.13 |12.37|10.75| 12.47 | 13.45 |12.96
Argentina 12.12| 11.55 |11.83|16.88 | 9.81 | 18.10 | 9.04 | 598 | 7.51 | 8.13 | 8.25 | 8.19 8.95 | 8.43 | 8.69 | 8.07 | 9.79 | 8.93
Brazil 8.76 | 8.36 | 8.56 | 8.74 | 8.92 | 8.83 448 | 466 | 4.55 | 3.41 | 8.19 | 880 | 586 | 9.24 | 7.30 | 9.24 | 8.80 | 9.02
Chile 16.56 | 17.06 |16.81|13.67 | 5.80 | 8.93 | 21.47 [21.20| 21.83 |10.20| 11.25 | 10.72 | 12.11 | 12.88|12.49| 21.68 | 24.77 |23.22
Other South America | 14.99 | 15.61 |15.80| 12.17 | 18.97 | 18.07 | 9.78 |10.23| 10.01 | 4.54 | 4.15 | 4.834 | 9.61 |15.64[12.62| 11.69 | 11.94 |11.82
North America: Mexico| 6.07 | 6.63 | 6.35 | 7.87 | 8.25 8.06 7.87 7.98 7.67 3.70 | 8.77 3.73 9.39 | 9.26 | 9.33 | 7.80 | 8.77 | 8.28
Africa: South Africa | 8.02 | 7.20 | 7.61 | 10.57 | 10.41 | 10.49 | 12.10 | 12.55| 12.32 | 8.09 | 8.17 | 8.13 | 11.81 |10.82|11.06| 8.65 | 8.41 | 8.53
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Table 5. Speed of capital flows in advanced economies (unit: percent).

Net Flows Gross Inflows Gross Outflows Net DI Net PI Net OI
AD Economies | (1) [(2)|(8) (1)]|(2)/(3)[(1)/(2)[(3) (1) |(2)][(3)] (1) (2)[(3)[(1)](2) (3)
Total Average | 3.23 | 4.17 | 8.70 | 7.70 | 10.24| 8.97 | 8.07 | 9.21 | 8.64 | 2.69 | 2.60 | 2.65 | 5.16 | 5.28 | 5.22 | 6.08 | 5.29 | 5.68
Europe 3.36 | 4.44 | 3.90 | 7.58 |11.03] 9.30 | 7.93 | 9.91 | 8.92 | 2.89 | 2.76 | 2.83 | 5.51 | 5.51 | 5.51 | 6.31 | 5.51 | 5.91
France 1.29 | 0.55 | 0.92 | 4.05 | 6.77 | 5.41 | 4.44 | 6.07 | 525 | 1.11 | 0.85 | 0.98 | 1.44 | 2.28 | 1.86 | 1.70 | 1.64 | 1.67
Germany 1.24 | 1.98 | 1.61 | 3.56 | 2.63 | 3.10 | 2.74 | 3.85 | 3.29 | 1.28 | 0.66 | 0.97 | 1.89 | 1.71 | 1.80 | 1.33 | 1.86 | 1.60
Italy 1.66 | 1.02 | 1.34 | 2.66 | 3.63 | 3.15 | 2.31 | 2.94 | 2.62 | 0.68 | 0.30 | 0.49 | 1.87 | 3.18 | 2.53 | 2.90 | 1.72 | 2.31
United Kingdom | 1.53 | 1.28 | 1.38 | 6.63 |10.16| 8.40 | 7.64 |12.57|10.10| 1.86 | 2.3 | 2.09 | 4.25 | 3.23 | 8.74 | 4.12 | 3.78 | 8.95
Other Europe | 8.76 | 5.12 | 4.44 | 8.28 |12.13|10.20| 8.70 | 10.66| 9.68 | 3.24 | 8.12 | 8.18 | 6.17 | 6.12 | 6.15 | 7.11 | 6.19 | 6.65
Asia 3.27 | 8.94 | 3.61 |10.96(10.79|10.88|11.56| 9.50 [10.53| 2.48 | 2.53 | 2.50 | 5.03 | 5.98 | 5.51 | 6.45 | 6.40 | 6.43
Hong Kong, China| 6.47 | 7.12 | 6.79 |28.05|25.10|24.08|22.52|23.52(23.02| 7.07 | 7.27 | 7.17 | 18.24|16.00|14.62|17.25| 15.92 |16.59
Israel 2.34 | 448 | 3.41 | 2.55 | 2.62 | 2.58 | 8.95 | 8.38 [ 3.67 | 1.51 | 1.20 | 1.35 | 1.56 | 2.34 | 1.95 | 2.55 | 2.79 | 2.67
Japan 141 | 0.82 | 1.12 | 248 | 1.90 | 2.19 | 2.06 | 2.56 | 2.31 | 0.51 | 0.44 | 0.47 | 1.76 | 2.93 | 2.35 | 2.56 | 1.92 | 2.24
Korea 1.90 | 1.42 | 1.66 | 1.82 | 1.63 | 1.73 | 0.83 | 0.83 | 0.83 | 0.21 | 0.23 | 0.22 | 0.62 | 0.68 | 0.65 | 1.25 | 1.60 | 1.43
Singapore 4.24 | 5.87 | 5.06 |24.92(22.72|23.82|28.45|17.19(22.82| 8.11 | 3.50 | 8.30 | 7.97 | 7.96 | 7.97 | 8.65 | 9.79 | 9.22
North America | 0.67 | 0.61 | 0.64 | 1.73 | 1.65 | 1.69 | 1.74 | 1.63 | 1.69 | 0.90 | 0.72 | 0.81 | 0.81 | 0.83 | 0.82 | 0.88 | 0.68 | 0.78
Canada 0.84 [ 0.77 | 0.81 | 2.08 | 1.75 | 1.92 | 2.12 | 1.41 | 1.76 | 1.22 | 1.03 | 1.13 | 1.03 | 0.95 | 0.99 | 1.14 | 0.73 | 0.94
United States | 0.51 | 0.44 | 0.47 | 1.839 | 1.54 | 1.46 | 1.37 | 1.85 | 1.61 | 0.58 | 0.41 | 0.49 | 0.59 | 0.70 | 0.64 | 0.63 | 0.63 | 0.63
Oceania 2.59 | 3.03 | 2.81 | 3.16 | 2.85 | 3.01 | 3.29 | 8.13 | 8.21 | 1.30 | 1.51 | 1.40 | 3.09 | 2.58 | 2.84 | 4.51 | 1.88 | 3.19
Australia 0.99 | 144 | 1.22 | 2.19 | 2.38 | 2.28 | 2.51 | 2.34 | 243 | 0.85 | 1.39 | 1.12 | 1.65 | 1.52 | 1.58 | 1.96 | 0.99 | 1.47
New Zealand | 4.19 | 4.62 | 441 | 4.14 | 8.38 | 8.74 | 4.07 | 8.92 | 8.99 | 1.75 | 1.62 | 1.69 | 4.54 | 8.65 | 4.09 | 7.05 | 2.78 | 4.92
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Table 6. Speed of capital flows in emerging and developing economies (unit: percent).

Net Flows Gross Inflows Gross Outflows Net DI Net PI Net OI
EMEconomies | (1) [ (@9 [ @) |0 @[ O @6 06 ol elonlele
Total Average 3.11 | 8.74 3842 |3.08 | 3.15 | 8.11 | 242 | 2.32 | 2.37 |1.20| 1.8 | 1.29 | 1.81 |1.80| 1.80 | 2.71 |2.46(2.58
Europe 4.10 | 4.54 | 4.82 | 8.90 | 4.16 | 4.03 | 3.14 | 8.07 | 8.10 |1.42| 1.23 | 1.88 | 1.77 | 1.84 1.80 | 3.08 [5.10(3.09
Belarus 4.08 | 8.11]8.59 | 2.24 | 2.90 | 2.57 | 2.23 | 1.73 | 1.98 [1.83|0.99 | 1.16 | 0.66 |0.85| 0.76 | 2.29 |2.26[2.28
Bulgaria 4.54 | 6.69 | 5.61 | 2.87 | 3.97 | 3.42 | 3.13 | 1.89 | 2.51 |2.78| 1.22 | 1.97 | 2.37 |1.61| 1.99 | 3.45 |2.613.03
Russia 3.30 | 8.37]8.33|1.91 | 841 | 266 | 2.04 | 2.53 | 2.28 |0.760.49 | 0.63 | 1.25 | 1.77| 1.51 | 4.24 |2.50|3.37
Other Europe 4.15 | 4.60 | 4.88 | 4.57 | 4.47 | 4.52 | 3.48 | 8.50 | 8.47 |1.84| 1.87 | 1.86 | 1.91 |2.02| 1.97 | 2.97 [8.38(3.17
Asia 3.03 | 8.95(38.49|3.09 | 3.36 323 227 |2.10|2.18 |1.18]1.82 | 1.50 | 1.99 |1.63| 1.81 | 3.14 |2.41[2.78
China 1.23 | 1.15 | 1.19 | 1.04 | 1.839 | 1.22 | 1.84 | 1.05 | 1.19 |0.41|0.25 | 0.38 | 0.57 |0.67|0.62 | 1.61 |0.76]1.19
India 0.89 [1.49|1.19|0.99 | 0.81 | 0.90 | 0.59 | 0.58 | 0.59 |0.80| 0.34 | 0.2 | 0.61 |0.58| 0.59 | 0.67 | 1.09(0.88
Malaysia 4.59 | 7.28|5.91 | 5.58 | 4.81 | 5.17 | 841 | 8.54 | 8.48 |0.78| 1.03 | 0.91 | 5.68 |2.14| 3.91 | 3.35 |2.683.02
Thailand 1.8 [8.70 277|195 | 1.61 | 1.78 | 2.07 | 2.13 | 2.10 |1.22|0.89 | 1.05 | 1.07 |0.92| 0.99 | 2.00 |2.53[2.26
Other Asia 3.55 | 4.26 | 8.90 | 3.49 | 4.05 | 8.77 | 2.51 |2.25| 2.38 |1.46|2.50 | 1.98 | 1.99 | 1.94| 1.97 | 3.85 |2.77/3.31
South America 1.98 | 2.58|2.28|1.82 | 1.18 | 1.50 | 1.79 | 1.78 | 1.76 |0.89| 0.85 | 0.87 | 1.56 |2.00| 1.78 | 1.48 |1.68(1.58
Argentina 1.56 | 2.01|1.79 | 1.49 | 1.10 | 1.29 | 1.06 | 0.82 | 0.94 |0.82| 0.56 | 0.69 | 1.83 | 1.12| 1.28 | 1.55 |1.84:(1.69
Brazil 1.72 [ 197|185 |1.75 | 1.72 | 1.78 | 0.63 | 0.67 | 0.65 |0.64| 0.46 | 0.55 | 1.26 |1.14| 1.20 | 1.75 {2.03[1.89
Chile 3.47 |2.86|2.91|1.00 | 1.00 | 0.00 | 8.12 | 8.26 | 3.19 |1.22| 1.92 | 1.57 | 2.15 |1.69| 1.92 | 1.08 |0.90/0.99
Other South America | 1.58 | 3.29 | 2.48 | 2.43 | 2.08 | 2.23 | 2.07 | 1.95 | 2.01 |0.90| 0.66 | 0.78 | 1.54 [8.02| 2.28 | 1.50 |1.81|1.66
North America: Mexico | 1.49 | 1.45 | 1.47 | 1.78 | 1.94 | 1.86 | 1.14 | 1.45 | 1.80 |0.85|0.48 | 0.67 | 1.45 | 1.67| 1.56 | 1.51 |0.92|1.21
Africa: South Africa 1.23 | 1.60| 1.42 | 2.37 | 1.84 | 2.10 | 1.84 | 1.07 | 1.21 |1.18| 1.66 | 1.40 | 1.79 |2.40| 2.09 | 1.71 |1.99(1.85
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3.2. Cyclical Characteristics of Capital Flows in Different Regions

Considering that capital flows might have spatial clustering characteristics, we further explored the cyclical
features of capital flows in different regions (see Figures 2, 3 and 4). Specifically, we first calculated regional capital
flows weighted by GDP, then removed the trend term of the regional capital flows using the band pass (BP)
filtering method, finally identifying the turning points (troughs and peaks) of the cycles by adopting the BBQ
algorithm.

For advanced economies (see Figure 2, left panel), the expansion period of the net capital flows cycle lasted 20
quarters (Q3 1982 to Q3 1987), followed by a contraction period lasting nine quarters (Q4- 1987 to Q4 1989). Then
it entered the next expansion period lasting 16 quarters from Q4 1989 to Q4 1993, which might be the result of
deregulation and monetary tightening in the United States and developed European countries in the 1980s and
early 1990s. Following this, advanced economies experienced two long periods of contraction of net capital flows
cycles from the mid-1990s to the mid-2000s (Q4 1993 to Q3 1998 and Q4 2000 to Q4 2004), the former mainly due
to loose monetary policy in the United States and the European currency crisis, and the latter can be explained by
the rapid development of emerging economies in the early 2000s coupled with their reform and openness policies,
which prompted a large amount of international capital to shift to emerging economies. Afterwards, the advanced
economies experienced an extended period of contraction of capital flows cycles in the 2010s (Q2 2011 to Q3 2016),
which was mainly driven by the 2010 European debt crisis.

More specifically, by region (see Figure 3), the volatility of net capital flows in Asia has increased significantly
since 1995, and the durations of expansion and contraction periods have shortened; in Europe, the net capital flows
cycles have been more volatile since Q3 2006, and the duration of both expansionary and contractionary periods has
been significantly shorter; North America experienced a period of expansion and contraction of net capital flows
cycle with high amplitude around the 2008 global financial crisis, followed by a return to pre-crisis levels of
volatility of capital flows; in Oceania, the durations of net capital flows cycles also display a shorting trend after a
long contraction period (Q4 2005 to Q4 2010).

For emerging and developing economies (see Figure 2, right panel), there has been a long period of expansion
(Q1 1989 to Q2 1996) and a long period of contraction (Q2 1996 to Q4 2005) since the 1980s, the former was due to
the rapid economic growth and economic liberalization of the major emerging and developing countries in the early
1990s, especially China and India, and the latter was probably driven by tight monetary policy in developed
economies. The duration of net capital flows cycle has been significantly shorter since mid-2000s.

By region (see Figure 4), Asia follows a pattern similar to emerging and developing economies as a whole; in
Europe, the volatility of net capital flows has increased significantly compared with the pre-2008 global financial
crisis; in South America, the duration of the capital flows cycle has tended to shorten in recent years; in North
America, net capital flows have become more volatile since 2008, and the duration of the expansion and contraction
periods has shortened; in Africa, the duration of net capital flows cycle also tends to shorten, but the amplitude does
not change much.

In summary, a common feature is that the duration of the net capital flows cycle significantly shortened in most
regions after the 2008 global financial crisis. The difference is that the amplitude of the net capital flows cycle has
enlarged significantly for emerging and developing economies in contrast to fewer changes for developed

economies.
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Figure 2. Cyclical characteristics of capital flows in advanced economies and emerging and developing economies.
Source: Sample data start and end times for different economies: Advanced economies (Q1 1980 to Q1 2020), emerging and developing economies (Q1 1985 to Q1

Calculated by the authors in MATLAB and EXCEL according to the selected capital flows data from the IMF Balance of Payments Statistics.
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Figure 3. Cyclical characteristics of capital flows in different regions of advanced economies.
Note: Sample data start and end times for different regions of advanced economies: Asia (Q1 1980 to Q1 2020), Europe (Q1 1980 to Q1 2020), North America (Q1
1980 to Q1 2020), Oceania (Q1 1989 to Q1 2020).
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Figure 4. Cyclical characteristics of capital flows in different regions of emerging and developing economies.
Note: Sample data start and end times for different regions of emerging and developing economies: Asia (Q1 1993 to Q1 2020), Europe (Q1 1987 to Q1 2020), South
America (Q1 1990 to Q1 2020), North America (Q1 1993 to Q1 2020), Africa (Q1 1985 to Q1 2020).

4. THE REGIONAL SYNCHRONIZATION OF CAPITAL FLOWS CYCLES

The study by Rey (2015) points out the basic fact that capital flows in different regions are synergistic. By
calculating the correlation of capital flows across regions or different capital types, she found that the gross capital
flows in different regions are generally characterized by co-movement. After the 2008 global financial crisis,
emerging markets have become increasingly attractive to international investors, and these countries also
increasingly tend to invest abroad (see Obstfeld (2012)). This has led to a greater integration of emerging markets
with global markets, characterized by more synergistic capital flows cycles across regions.

To understand the degree of globalization of capital flows cycles, we quantified synchronization of capital flows
cycles across regions. Harding & Pagan (2006) have addressed the synchronization of two cycles, which helps us to
understand the degree of co-movement of capital flows (net and gross) across regions. Following Harding & Pagan

(2006), we constructed a synchronization index to examine the synergies between capital flows cycle series,

specifically the synchronization index between variables X and Y within t = 1, 2, 3, etc. T is denoted by 2 xy, which

is calculated as follows:

we =SS lF xpl + =X 1 -pD] (1)

In Equationl, if the value ofpf is 0, this means that cyclical series X is in a contraction phase; if its value is 1,

it means that the cyclical series X is in an expansion phase; if P;F equals 0, this suggests that cyclical series Y is in a

contraction phase, and if it equals 1, the cyclical series Y is in an expansion phase. Therefore, the value calculated by
Equation1 is the proportion of the total sample time that the two cyclical series are in the same phase (expansion
phase or contraction phase). If the index is closer to 1, the degree of synchronization of the two cyclical series is
higher; on the contrary, if the index tends toward 0, the degree of synchronization of the two cyclical series is

lower.
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According to Equation 1, we first calculate the pairwise synchronization index for 12 capital flows (net and
gross) cycle series in four regions (Asia, Europe, North America and Oceania) of advanced economies, and then
calculate the pairwise synchronization index for 15 capital flows cycle series in five regions (Asia, Europe, South
America, North America and Africa) of emerging and developing economies (see Table 7 and Table 8). In addition,
we also calculate the synchronization of capital flows cycles between developed economies and emerging markets
across regions (see Table 9).

For advanced economies (see Table 7) in terms of gross capital flows, the interregional synchronization indices
all exceed 0.5. In terms of net capital flows, there is a high degree of synchronization between Asia and Oceania and
between Europe and North America, with results of 0.71 and 0.72, respectively, implying that they are at the same
phase, 71 percent and 72 percent of the time, respectively. This phenomenon shows a high degree of
synchronization of capital flows cycles across regions within advanced economies, which is closely related to high
financial integration levels of advanced economies.

For emerging and developing economies (see Table 8) in terms of gross capital flows, the interregional
synchronization indices are obviously lower than advanced economies, implying a lower degree of regional financial
integration in emerging and developing economies than in developed countries. In terms of net capital flows, the
synchronization index of the cycles between Asia and other regions (Europe, South America, North America and
Africa) is 0.53, 0.61, 0.58 and 0.66, respectively; all exceed 0.5, which means that emerging Asia has strong

economic and financial ties with other emerging regions.

Table 7. The synchronization of capital flows cycles across regions within advanced economies.

Variable M 1@ 18 1@ (6 [(6) (1) [(8) [(9) [(10)| (1) | (12)
(1) Asia-NCF 1.00

(2) Asia-CIF 0.68 | 1.00

(8) Asia-COF 0.50 | 0.76 | 1.00

(4) Europe-NCF 0.40 | 0.86 | 0.36 | 1.00

(5) Europe-CIF 0.50 | 0.60 | 0.74 | 0.45 | 1.00

(6) Europe-COF 0.53 | 0.71 | 0.87 | 0.32 | 0.87 | 1.00

(7) North America-NCF 0.41 | 0.42 | 0.55 | 0.72 | 0.66 | 0.53 | 1.00

(8) North America-CIF 0.56 | 0.57 | 0.78 | 0.44 | 0.75 | 0.81 | 0.61 | 1.00

(9) North America-COF 0.67 | 0.77 | 0.75 | 0.28 | 0.79 | 0.84 | 0.49 | 0.80 | 1.00

(10) Oceania-NCI 0.71 | 0.55 | 0.51 | 0.29 | 0.50 | 0.57 | 0.34 | 0.58 | 0.69 | 1.00

(11) Oceania-CIF 0.61 | 0.65 | 0.78 | 0.39 | 0.69 | 0.80 | 0.57 | 0.79 | 0.70 | 0.48 | 1.00

(12) Oceania-COF 0.49 | 0.53 | 0.62 | 0.55 | 0.64 | 0.66 | 0.69 | 0.65 | 0.54 | 0.32 | 0.84 | 1.00

Note: NCF is net capital flows, CIF is gross capital inflows, COF is gross capital outflows. Asia: Hong Kong, China, Israel, Japan, Korea, Singapore; Europe:
Austria, Belgium, the Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Latvia, Lithuania, the Netherlands,
Norway, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland, United Kingdom; North America: Canada, United States; Oceania: Australia, New Zealand.

In Table 9 we can see that the degree of synchronization of capital flows (net and gross) cycles is very high
between advanced Asian economies and any region with emerging and developing economies. This phenomenon is
strongly related to the fact that the advanced Asian economies (Hong Kong, China, Japan, Korea, Singapore and
Israel) and international financial markets have matured. In addition, emerging and developing South America has a
high degree of synchronization of capital flows cycles with advanced Europe and advanced North America. The
result may be attributed to most countries in these regions being upper-middle income countries and have relatively
open financial markets. Similarly, capital flows cycles between advanced Oceania and emerging and developing

Europe are also highly synchronized.
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Table 8. The synchronization of capital flows cycles across regions within emerging and developing economies.

Variable O (@ e @ (6 [© @ 16 @) [0 [y [ [ |0 ] s

(1)'Asia-NCF | 1.00

(2)' Asia-CIF 0.75 | 1.00

(8)' Asia-COF | 0.51 | 0.71 | 1.00

A
(#)" Europe- | 50 | 547 | 0.50 | 1.00

NCF

A
(C51)F Europe- | ) 2o | 0.54 | 0.54 | 0.74 | 1.00

—
(CG())F Europe- | ) 55 | 0.54 | 048 | 047 | 072 | 1.00
(7)"  South | i | 067 | 050 | 061 | 067 | 0.61 | 1.00
America-NCF ® o " ® ® ® ’
(8)"  South | o | 00 | 053 | 0.64 | 0.68 | 0.59 | 0.94 | 1.00
America -CIF o ' e ° ® - ’ ’
9)' South

g . 72 . .54 .61 0.5 0.65 72 1 1.
America-COF 0.68 | 0.7 0.60 | 0.5 0.6 0.50 | 0.65 | 0.7 00

(10)' North

. 0.58 0.72 0.51 0.46 0.40 | 0.46 | 0.64 | 0.68 | 0.64 1.00
America-NCF > ’ ’ ’ ’

(11)'  North

. 0.53 | 0.58 | 0.50 | 0.50 | 0.48 | 0.47 | 0.49 | 0.48 | 0.54 | 0.79 1.00
America-CIF

(12)' North

. 0.50 0.47 0.54 0.52 0.54 | 0.54 | 0.47 | 0.46 | 0.52 0.39 0.58 1.00
America-COF ! 7 °

(18)' Africa- o - . - N . N N
0.66 0.58 0.56 0.50 0.71 0.76 0.63 | 0.64 | 0.63 0.44% 0.52 0.49 1.00

NCF

14)' Africa-

(CIF) M 676 | 0.66 | 0.55 | 0.55 | 0.62 | 0.64 | 0.62 | 0.67 | 0.61 | 0.49 | 0.55 | 0.42 | 0.84 | 1.00

15)' Africa-

E:Oi‘ M 667 | 057 | 048 | 0.62 | 0.57 | 0.55 | 0.53 | 0.58 | 0.57 | 0.54 | 0.62 | 085 | 0.75 | 091 | 1.00

Note: Asia: Armenia, China, Georgia, India, Indonesia, Kazakhstan, Malaysia, Mongolia, Philippines, Thailand, Vietnam; Europe: Belarus, Bulgaria, Croatia,
Hungary, Moldova, Poland, Romania, Russia, Turkey, Ukraine; North America: Mexico; South America: Argentina, Brazil, Chile, Colombia, Ecuador; Africa: South
Africa.

Table 9. The synchronization of capital flows cycles across regions between advanced economies and emerging and developing economies.

EM (1) [(2 () [(#) [(B) |(®6) |[(7) [(8) [(9 |((0) | (11) | (12)

(1)" Asia-NCF 0.71 | 0.57 | 0.61 | 0.837 | 0.64 | 0.66 | 0.45 | 0.69 | 0.69 | 0.56 | 0.72 | 0.58

(2)" Asia-CIF 0.68 | 0.63 | 0.69 | 0.43 | 0.56 | 0.58 | 0.48 | 0.57 | 0.59 | 0.51 | 0.63 | 0.50

(3)" Asia-COF 050 | 0.54 | 072 | 0.49 | 067 | 0.67 | 0.55 | 0.57 | 0.59 | 0.61 | 0.564 | 0.42

(4)' Europe-NCF 0.55 | 0.56 | 0.56 | 0.45 | 0.67 | 0.67 | 0.51 | 0.70 | 0.62 | 0.62 | 0.67 | 0.64

(5)' Europe-CIF 0.66 | 0.67 | 0.60 | 0.28 | 0.54 | 0.67 | 0.33 | 0.64 | 0.68 | 0.72 | 0.69 | 0.59

(6)' Europe-COF 0.57 | 0.56 | 0.564 | 0.36 | 0.839 | 0.52 | 0.7 | 0.50 | 0.58 | 0.58 | 0.58 | 0.61
" South America-

S%F outh - Amenea | 59 | 0.65 | 072 | 0.52 | 0.52 | 0.65 | 0.61 | 073 | 0.53 | 0.42 | 0.80 | 0.73

8)" South America -

E:I)F OUEl AMENEL = 61 | 0.61 | 072 | 0.50 | 0.58 | 0.66 | 0.60 | 0.76 | 0.56 | 0.47 | 0.81 | 0.71
] TR

(CQC))F South  America- |, -o | 560 | 0.56 | 0.50 | 0.61 | 0.56 | 0.61 | 0.64 | 0.66 | 0.58 | 0.74 | 0.62

10)' North A ica-

g\IC)F orth Amerea- 1 <6 | 0.48 | 050 | 0.59 | 0.44 | 0.39 | 0.54 | 0.39 | 0.30 | 0.32 | 0.55 | 0.56
"N oA

(CII;_) orth America- | ) <o | 50 | 052 | 0.89 | 0.50 | 0.49 | 042 | 046 | 0.46 | 0.46 | 0.54 | 0.51
' 1 =

gg% North America- | o1 | 65 | 0.50 | 0.52 | 047 | 0.54 | 046 | 0.61 | 0.64 | 0.68 | 0.50 | 0.46

(18)" Africa-NCF 061 | 0.61 | 072 | 0.19 | 0.60 | 0.72 | 0.46 | 0.64 | 0.756 | 0.62 | 0.74 | 0.62

(14)" Africa-CIF 0.58 | 0.57 | 073 | 0.20 | 0.64 | 0.77 | 0.48 | 0.67 | 0.74 | 0.58 | 0.73 | 0.60

(15)" Africa-COF 052 | 0.51 | 0.64 | 0.26 | 0.70 | 0.70 | 0.49 | 0.58 | 0.69 | 0.52 | 0.64 | 0.61

Source: Calculated by the authors in MATLAB and EXCEL according to the selected capital flows data from the IMF Balance of Payments Statistics.

Note: The first row is 12 capital flows (net and gross) cycle series in four regions (Asia, Europe, North America and Oceania) of advanced economies, and the first
column is 15 capital flows (net and gross) cycle series in five regions (Asia, Europe, South America, North America and Africa) of emerging and developing
economies.
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5. CONCLUSION

In this paper, we first investigated the cyclical characteristics of capital flows of 60 representative economies
from the perspectives of duration, amplitude and speed using the BBQ algorithm. The main findings are as follows:
small economies generally have greater amplitude and speed of net capital flows compared with large economies.
For the three types of capital flows, the amplitude and speed of other investment and portfolio investment are
significantly greater than that of direct investment in most economies. Furthermore, we also used the BBQ
algorithm to identify and analyze the regional capital flows cycle. The common feature of most regions is that the
duration of net capital flows cycle significantly shortened after the 2008 global financial crisis. However, in contrast
to advanced countries, the amplitude of the net capital flows cycle in emerging and developing countries has
enlarged significantly. Finally, we examined the regional synchronization of capital flows (net and gross) cycles.
The results suggest that the degree of regional synchronization of capital flows cycles within advanced economies is
high, while that within emerging and developing economies is relatively low. In addition, capital flows cycles
between advanced Asian economies and any region of emerging and developing economies is highly synchronized.

This paper provides three policy insights. First, the higher the amplitude and speed of capital flows cycle, the
more severe the strike on financial markets, especially at the contraction stage of the capital flows cycle. Therefore,
risk prevention should be strengthened for economies with such characteristics and fragile financial systems (such
as Malaysia and Thailand). Second, as capital flow volatility has increased significantly in most regions around the
world since the 2008 global financial crisis, the relevant sectors should increase global portfolio diversification to
cope with the risks caused by large fluctuations in capital flows. Third, there is high degree of synchronization of
capital flows cycles among many regions of advanced, emerging and developing economies, especially between the
advanced Asian regions and other regions. Such regional synchronization may work as a financial "gas pedal" to
influence the global business cycles. Therefore, policy departments should focus on regional collaboration when

facing the cyclical shocks of capital flows.
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