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5 Panel Regressions

This section uses regressions to flesh out the
links between international macroeconomic
policy stability and the underlying trilemma
policies. We begin with linear regressions
that examine the full range, from small to
large, of policy changes.

Then we use probit estimation to focus on the
probability of observing policy changes that
are large. We treat income groups separately

in both the linear and the probit
regressions; and, we include two
specifications that relate our gauge of

stability to the underlying trilemma policies
and to official holdings of foreign exchange
reserves.

Our inclusion of reserves reflects a long
tradition of studying their links to trilemma
policies.  Beginning with the early work
on optimal reserves in a stochastic
setting, economists have modeled reserves as
potentially reducing the probability or cost of
deval- uations, of speculative attacks, and of
sudden stops.11 To the extent that reserves
act as a buffer against such events, one might
expect reserves to be positively linked to
policy stability.

Alternatively, one might expect a negative
link between reserves and stability if
reserves were accumulated in advance of

5 Bang phan tich hoi quy

Phan nay st dung hdi quy nham lam rd thém
mdi lién hé giita sy 6n dinh chinh séch kinh té
vi m6 qubc té va cac chinh sach Trilemma co
ban (Trilemma =B¢ ba chinh sach khong thé
dong thoi). Chung ta bat dau véi hdi quy
tuyén tinh dé xem xét mot cach toan dién
nhitng thay doi vé chinh sach, tir nho dén 16n.

Sau d6, chung t6i st dung uéc lugng probit dé
tap trung tim hiéu nhing thay do6i chinh sach
16n. Ching toi nghién ctru cac nhém thu nhap
mot cach tach biét & ca hdi quy tuyén tinh va
héi quy probit (hdi quy don vi xac suét), dong
thoi xem xét hai thong sé thiét 1ap moi lién hé
giita viéc danh gia mac do on dinh cta ching
t0i v&i cac chinh sach Trilemma co ban va vai
su chinh thirc ndm gitr cac du trir ngoai hoi.

Reserves: dy trit, loi nhuan duogc giir lai

Viéc ké dén céc reserves thé hién théi quen
nghién ctru cac mdi lién hé gitta ching véi cac
chinh sach Trilemma. M dau bang cong trinh
truéc ddy vé cac reserves toi wu trong diéu
kién ngau nhién, cac nha kinh té di mo6 hinh
hoa reserves nhu mot qua trinh lam giam tiém
an xac suat hodc chi phi cua tinh trang pha gia,
dau co, va ngung dot ngodt. 11 O mic d6 ma
reserves dong vai trdo nhu mét bo dém can trg
nhirng hién tuong nhu trén, chiing ta c6 thé hi
vong reserves c¢O lién hé tich cuc voi su on
dinh chinh sach. Thay vao d6, néu reserves
dugc tich Iy trude khi chinh séch di vao giai
doan 6n dinh nhim bao vé nén kinh t& khoi




policy in stability for the purpose of insulat-
ing the economy from the effects of that
instability. In either case, reserves may
interact empirically  with the underlying
trilemma policies.

Our first specification regresses the adjusted
norm on past reserves, on past measures of
exchange rate stability and of financial
openness, and on the interactions between
reserves and the two measures.12 The
second specification also regresses the
adjusted norm on reserves, but instead of
including the measures of exchange rate
stability and openness, it includes dummies
for the economy’s international
macroeconomic archetype.

Specifically, the two linear  panel
specifications are:
ni,t = BO+pl pit—1+Pp2Sit—1 +P3Fit—1

+B4(Si,t—1-S)(pi,t—1—p)+P5(Fi,t—1—-F )(pi,t—1
—pyt it )

ni,t = y0 + y1pi,t—1 + y2D“C hina”,i,t—1 + y3
D“H ongK ong”,i,t—1 + y4D“U.S.”,i,t—1 + €i,t
(1

where: pi,t is the ratio of official reserves to
GDP, overbars indicate sample means, and
Dj indicates a dummy variable for typei,t =
Rj .13 Each of the two linear specifications is
estimated with no fixed effects, with country
fixed effects, with time effects, and with both
country and time effects; and, for all of
regressions, both simple OLS and cluster-
robust standard errors are reported.

For the probit estimates, we define a large

nhitng tac dong cua khung hoang thi reserves
d6 c6 kha ning anh hudng tiéu cuc dén su 6n
dinh. Trong ca hai truong hop, theo kinh
nghi¢m, reserves co thé tuong tac voi cac
chinh sach Trilemma co ban.

Thong sb dau tién hdi quy chuin hiéu chinh
trén cac reserves trudc day, cac bién phap 6n
dinh ty gia hdi doai, md cira thi trudng trong
qua khir, va trén su tuong tac gitta reserves va
hai bién phap ké trén.12 Thong sd thtr hai
cling hdi quy chuan hiéu chinh trén reserves,
nhung thay vi xem xét ca cac bién phap 6n
dinh ty gia hdi doai vd md cira thi trudng,
thong s6 nay ké dén cac bién gia cho kiéu mau
kinh t& vi m6 quéc té ctia nén kinh té .

Cu thé, hai théng sb bang tuyén tinh 1a:

ni, t = B0 + B1 pi, t-1 + B2Si, t-1 + B3Fi, t-1 +
B4 (Si, t-1-S) (pi, t-1-p) + B5 (Fi, t -1-F) (pi, t-
1-p)+i, t(I)

ni, t=v0 + y1pi, t-1 + y2D "C hina", i, t-1 + y3
D "H ongK ong", i, t-1 + y4D "MJ", i, t-1 + &i
Rl

trong do: pi, t 1a ty 1€ gitra reserves chinh thuc
so v6i GDP, du gach trén chi binh quan hang
mau, va Dj 1a bién gia cua typei, t = 0,13 Rj.
Mot trong hai thong s6 dugc wdc tinh khi
khong c6 anh huong bat bién, c6 anh hudng
bat bién qudc gia, c6 anh hudng thoi gian, va
c6 ca anh huong qudc gia va thoi gian; va, dbi
tat ca cac hoi quy, ca hai sai s6 chuan OLS va
sai s6 chuan virng-cum dugc béo céo.

D061 voi cac ude tinh probit, chiing ta xac dinh




policy change as one that falls within the top
decile of each income group. The decile cut-
offs range from n = 0.24 for high-income
countries to n = 0.30 for middle income
countries. The dependent variable then takes
on a value of one when the norm exceeds the
cut off value, and it takes on a value of zero
otherwise. Using these values, we estimate
the probit model using the same explanatory
variables as in the two linear panel
specifications above. For the probit, each of
the two specifications is estimated with
conventional standard errors, then with
clustered errors, then with random effects.

11 For early work on optimal reserves in a
stochastic setting, see Kenen and Yudin
(1965) and Heller (1966). Others who have
built on this work include Hamada (1977),
who extends Heller’s work; Frenkel and
Jovanovic (1981), who emphasize inventory
management; Sachs, Tornell and Velasco
(1996), who focus on speculative attacks;
Garcia and Soto (2004); Jeanne and
Ranciere (2011), who examine sudden stops;
Aizenman and Marion (2004), who model
the role of domestic politics; Dominguez,
Hashimoto, and Ito (2011), who examine
reserves and stabilization in the recent
crises; and, notably, Aizenman, Chinn, and
Ito (2010), who document the how reserves
have changed with trilemma policies.

12 Reserves data are taken from the World

Bank’s World Development Indicators.
13 Note that R“M iddle” is subsumed by the
constant in the second specification.

thay d6i chinh sach 16n 1a thay ddi dén thap
phan vi trén ciing ctia mdi nhom thu nhép. Céc
cut-off thap phan vi dao dong tir n = 0,24 d6i
cac nudc c6 thu nhap cao dén n = 0,30 d6i voi
cac nudc thu nhap trung binh. Khi d6, bién
phu thudc mang gia tri mot khi chuan vuot gia
tri cut off, va, nd s€ nhan gid tri khong trong
truong hop nguoc lai. St dung cac gia tri nay,
chung ta udc tinh dugc moé hinh probit su
dung cung cac bién giai thich nhu trong hai
thdng s6 bang tuyén tinh o trén. D6 véi
probit, ca hai thong s6 dugc udc tinh véi sai s6
chuan thong thuong, sau d6 voi sai sd cum,
sau d6 voi cac anh huong ngau nhién.

11 Pé tim hiéu vé reserves téi wu trong mot
thiét 1ap ngdu nhién, xem cac cong trinh trudc
day cua Kenen va Yudin (1965) va Heller
(1966). Nhitng nha nghién ctru khac da phat
trién thém nghién ctru ndy gdm c6 Hamada
(1977), ngudi da md rdng codng trinh cua
Heller; Frenkel va Jovanovic (1981), nguoi da
nhin manh vin dé quan 1y tai san ton kho;
Sachs, Tornell va Velasco (1996), tap trung
vao céac tan cong dau co, Garcia va Soto (2004
); Jeanne va Ranciere (2011), ngudi da nghién
cru sy ngung tré dot ngodt; Aizenman va
Marion (2004), ngudi dd md hinh hoa vai tro
cia cac chinh sach ddi noi; Dominguez,
Hashimoto, va Ito (2011), ngudi da nghién
clru reserves va on dinh trong cac cudc khing
hoang gan day, va , dang chi ¥ 13, Aizenman,
Chinn va Ito (2010), nguoi da ghi lai reserves
d3 thay doi nhu thé ndo v6i bd ba chinh sach
khong thé dong thoi.

12 S6 liéu vé reserves dugc trich ra tir cac Chi
s6 Phat trién Thé gidi ctia Ngan hang Thé gioi.
13 Luu ¥ 1a R "M iddle" duoc gop boi hang sb
trong thong s thir hai.




5.1 Low-Income Economies

Tables 6 and 7 provide the estimation
results for the low-income economies. The
linear estimates are given in Table 6. As
shown in the first column of the table, the
coefficients on lagged exchange rate stability
and its interaction with reserves are both
negative and mildly statistically significant.
The coefficient on lagged financial openness
Is also negative and significant, but the
coefficient on its interaction with reserves is
positive. Taken together, these initial results
would suggest that, for low-income
economies, official reserves are indicative of
greater stability when exchange rates are
relatively fixed and capital markets are
relatively closed. As shown in the table, these
results are replicated when time effects are
included, although the statistical
significance  disappears when  country
effects are included.

The second column of table 6 gives the initial
estimates  from the second specification,
which uses the lagged archetypes. In this
case, the coefficient on reserves is sizable,
negative, and significant. This finding is
robust interms of both size and significance
across all of the estimates. For low-income
countries,  conditional on the previous
period’s archetypes, large holdings of official
reserves are indicative  of substantial
international macroeconomic policy stability.

5.1 Céc nén kinh té c6 thu nhap thép

Bang 6 va 7 dua ra cac két qua danh gia ddi
v6i cac nén kinh té thu nhap thap. Bang 6
dua ra cac udc luong tuyén tinh. Nhu c6 thé
théy trong cOt dau tién cua bang, cac h¢ sb trén
6n dinh ty gia héi doai tré(lagged) va sy tuong
tac clia nd voi reserves déu am song lai cO y
nghia thong ké nhat dinh. Hé s6 vé mé cira
thi truong tré (lagged) ciing Am va co nghia,
nhung hé sb tuong tac clia nd véi reserves lai
duong. Toém lai, nhitng két qua ban dau nay
cho théy, ddi v&i cac nén kinh té thu nhap
thap, c4c reserves chinh thirc thé hién mic do
6n dinh hon khi ty gid hbi doai twong d6i cb
dinh va thi truong vén dang twong ddi khép
kin. Ciing trong bang nay, cac két qua nay c6
thé duoc khai quat hoa khi xét ca anh hudng
ctia thoi gian, mic du ¥ nghia thong ké cua
ching s& khong con khi tinh dén anh huoéng
qudc gia.

Lagged: tré

Cot thu hai cua bang 6 dua ra nhitng udc
luong ban dau dua trén thong so thir hai, trong
d6 sir dung cac nguyén mau tré (lagged).
Trong truong hop nay, hé sb reserves kha 16m,
am, va c6 nghia. Phat hién ndy bén viing ca
vé quy md va tdm quan trong trong tat ca cac
wéce lugng. D6 voi cac nude ¢ thu nhap thap,
ty thudc vao diéu kién nguyén mau cua giai
doan trude, su 6n dinh dang ké cua chinh sach
kinh t& vi mo qudc té duoc thé hién & viée
nam giit nhiéu reserves chinh thirec.




Table 7 gives the probit results. The first
specification yields the same signs as the
linear estimates, but they provide little that
Is robustly significant. However, the
archetype specification, like its  linear
counterpart in Table 6, again shows that in
low- income economies, conditional on the
archetype, greater reserves are strongly

indicative of greater  trilemma  policy
stability.
5.2 Middle-Income and High-Income
Economies

Tables 8 and 9 provide the results for the
middle-income economies, and tables 10 and
11 give the results for the high-income
economies. In table 8, we see in the first
specification that the coefficients on lagged
exchange rate stability are negative and
statistically signif- icant for all the middle-
income cases. In the second specification, the
coefficients on all of the lagged archetypes are
robustly significant. That is, the greatest
macroeconomic policy stability in the middle-
income economies is found among the ‘Hong
Kong ’ archetypes, and to a lesser extent,
among the ‘China archetypes.
Correspondingly, the greatest in stabilty is
found among the ‘U.S.” archetypes.

Table 9 gives the probit estimates for the
middle-income economies. There we find
little that is significant in the first
specification, but the second specification
confirms the finding that ‘U.S.” archetype —
the only archetype with floating exchange

Bang 7 dua ra két qua hoi quy probit. Thong
s6 dau tién mang y nghia tuong tu nhu cac udc
luong tuyén tinh, nhung it c6 y nghia bén
virng. Tuy nhién, théng s6 nguyén mau, gidng
nhu théng s6 tuong Gmg ciia nd trong Bang 6,
mdt 1an nita cho thay trong nén kinh té c¢6 thu
nhap thap, tiy thudc vao nguyén miu, reserves
16n hon chinh 1a biéu hién ctia sy 6n dinh hon
trong chinh sach trilemma.

5.2 Nhirng nén kinh té c6 thu nhap trung binh
va cao

Bang 8 va 9 biéu dién két qua cia cac nén
kinh té thu nhap trung binh, va bang 10 va 11
trinh bay két qua cta cac nén kinh té c6 thu
nhap cao. Trong bang 8, & thong sb dau tién,
ching ta thiy cac hé s6 vé ty gid hbi doai tré
(lagged) &m va c6 y nghia théng ké dbi voi tat
ca cic nén kinh té c¢6 thu nhdp trung binh.
Trong thong sb thtr hai, cic hé sd trén tat ca
cac nguyén mau lagged co6 y nghia bén
viing. Tuc 1a, su on dinh chinh sach kinh té vi
mé nhiéu nhit ¢ cac nén kinh té thu nhap
trung binh duoc tim thiy trong sd cac nguyén
mau cta Hong Kong, va ¢ mot mic do thap
hon, trong sé cac nguyén mau cua ‘Trung
Qudc . Tuong tng, ddy ciing 13 hé sé 6n dinh
nhit dugc tim thiy trong sd cac nguyén miu
cua My.

Béang 9 dua ra udc tinh probit d6i véi cac nén
kinh té thu nhap trung binh. O day, chlng ta
nhan thiy kha it nhitng diém c6 nghia trong
thong sd dau tién nhung thong sb tha hai lai
cho thidy nguyén miu ‘US’- nguyén mau duy




rates — is the least stable policy configuration.
Together, these two tables tell us that for
middle-income countries, the greatest
trilemma stability exists in those countries
with fixed exchange rate arrangements.

The high income results, given in the next
two tables, are broadly similar to those of the
middle-income countries. As shown in the
linear estimates of table 10, the coefficients
on lagged exchange rate stability are again all
negative and, in most cases, significant at
standard confidence levels. That is, exchange
rate stability is again indicative of greater
subsequent overall international
macroeconomic  policy stability. In the
second specifica- tion, the coefficients on the
‘Hong Kong > and ‘China ’ archetypes are
again negative and significant. (While the
coefficients on the ‘U.S.” archetype were
statistically significant for the middle-income
countries, they are not significant here.) In
the high-income probit es- timates, shown in
table 11, the coefficients on the the ‘Hong
Kong * and ‘China ’ archetypes are also
robustly negative and significant. For these
rich economies, the policy triad is most
stable (as it is for middle income economies)
when exchange rates are relatively fixed.

5.3 Emerging Economies

The estimation results for the emerging
economies are shown in tables 12 and 13.
Focusing on these economies, we find that
financial openness becomes more important
than exchange rates.

nhat co ty gia hoi doai tha noi - [a mé hinh
chinh séch it 6n dinh nhit. Hai bang nay chi
ra rang d6i v4i cac nude thu nhap trung binh,
cac nudc co co ché ty gia hdi doai cb dinh 12
nhirng nudc cé chinh sach trilemma 6n dinh
nhat.

Két qua cua cac qudc gia c6 nhdp cao trong
hai bang ké tiép nhin chung twong ty nhu cua
cac nudc thu nhdp trung binh. Nhu d3 bicu
dién trong cac udc luong tuyén tinh & bang 10,
cac hé sd vé on dinh ty gia hoi doai lagged
mét 1an nita déu am V4, trong hau hét treong
hop, c6 ¥ nghia & cac muirc tin cy tiéu chuan.
Tac 13, sy On dinh ty gia hdi doai lai 13 dau
hi€u cho biét sy 6n dinh chinh sach kinh té vi
mo quéc té tong thé tét hon. O thdéng sb thir
hai, céc hé sb cua cac nguyén miu Hong Kong
"va" Trung Qudc ' lai &m va c6 nghia. (Trong
khi cac hé s6 trén nguyén miu cta ‘M3y’ co 'y
nghia thong ké ddi v&i cac nude thu nhap
trung binh, chdng khdng c6 y nghia ¢ day).
Trong cac udc lugng probit cuia cac nudc cod
thu nhap cao, thé hién trong bang 11, cac hé sb
trén cac nguyén miu Hong Kong va 'Trung
Qudc' ciing Am va ¢6 nghia. D61 voi cac nudce
gidu, bo ba chinh sach 6n dinh nhét (twong tu
nhu cic nén kinh té thu nhap trung binh) khi ty
gia héi dodi twong ddi ¢ dinh.

5.3 Cac nén kinh té mdi noi

Két qua wéc lugng cua cac nén kinh té méi ndi
dugc biéu dién trong bang 12 va 13. Tap trung

vao cac nén kinh té ndy, chung ta thdy rang
md cua thi trudong ngay cang quan trong hon




As shown in table 12, the first of the linear
specifications yields coefficients on lagged
financial ~ openness  that are uniformly
positive and largely statistically significant.
That is, greater financial openness in the
emerging economies is indicative of greater
trilemma in stability. At the same time, the
coefficients on lagged exchange rate stability
are largely insignificant. That is, exchange
rate stability seems to say little about overall
international macroeconomic policy stability
in emerging economies. In the second set
of the linear specifications, it is the ‘U.S.
archetype that is most often significant, and
its coefficients are also uniformly positive.
For estimates wusing large policy changes,
shown in table 13, the most important
among the archetypes is the ‘Hong Kong’
archetype, and, like the ‘U.S.” archetype, its
coefficients are positive. What these two
archetypes share is a high degree of financial
market openness. As in table 12, the
coefficients on financial openness in table 13
are again positive.

Although they are less strikingly significant
than the linear financial openness
coefficients, they nonetheless indicate that
large changes in trilemma policies are found
more often in economies that are relatively
open financially. It is only here among the
emerging economies that we find financial
openness to be associated with trilemma
instability.

so v6i ty gia hoi doai. Nhu trong bang 12,
thong s6 dau tién trong cac thong s6 tuyén tinh
cho thdy hé sb trén md cira thi truong lagged
déu duong va c6 nhiéu y nghia thong ké. Tuc
la, mé cira thi truong trong cic nén kinh té
méi ndi 1a ddu hiéu cho thay trilemma 6n dinh
hon. Déng thoi, cac hé sd vé sy On dinh cua ty
gia hoi doai lagged khong c6 nhiéu y nghia.
NOGi cach khac, mirc d6 6n dinh ty gia duong
khong thé hién gi nhiéu sy on dinh chung cua
chinh sach kinh té vi mé quéc té trong cac nén
Trong tip hop thong sb
tuyén tinh thtr hai, nguyén mau 'M§' hau hét

kinh t¢ mdo1 noi.

cd ¥ nghia, va cic hé sb cua né déu duong.
Dbi vai cac ude lugng dua trén nhiing thay doi
chinh sich 16n, biéu dién trong bang 13,
nguyén miu quan trong nhat trong sb cic
nguyén miu 1a nguyén miu Hong Kong, va,
gidng nhu nguyén miu 'M§', hé sb cua nd
duong. Ca hai nguyén miu nay déu cé mirc
dd mo cua thi truong manh. Cac hé s6 v& mo
cua thi truong trong bang 13 lai duong nhu
trong bang 12. Mac du ching it c6 y nghia
hon so v&i hé s6 mé cira thi trudng tuyén tinh,
chdng cho thiy nhitng nén kinh t& mé cura thi
truong twong ddi thudng xuyén cé nhitng thay
d6i 16n trong chinh sach trilemma. Chi trong
nhitng nén kinh t¢ méi ndi thi mé cira thi
truong ma&i dan ti bat 6n trong chinh sach
trilemma.






