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Invoicing Currency and Exchange Rate Transmission 
in Korea’s Export† 

By JUNHYONG KIM* 

Using highly disaggregated Korean micro-level trade data, this paper 

examines the determinants of invoicing currencies and their 

implications. We find that the determinants of exchange-rate pass-

through – intermediated imported inputs, market share, and foreign 

currency liability – play an important role in shaping currency 

invoicing decisions. Invoicing choices also exhibit strong persistence 

over time and strategic complementarity. Demand elasticity further 

amplifies strategic complementarity. Moreover, exchange-rate pass-

through differs markedly across invoicing currencies, with important 

implications for real economic allocations. The findings here are highly 

relevant for policymakers in small open economies that do not issue 

vehicle currencies yet face pervasive dominant-currency pricing. 

Key Word: Invoicing currency, Exchange-rate pass-through 

JEL Code: E43, F31, F41  

 

 

 I. Introduction 

 

he choice of invoicing currency in international trade has been recognized as a 

key factor determining the transmission channels of external shocks, as 

invoicing currencies can significantly influence the terms of trade and the 

expenditure switching channel due to exchange rate fluctuations. Under the 

traditional Mundell-Fleming model (Mundell, 1963; Fleming, 1962), assuming 

producer currency pricing (PCP), it is known that depreciation of the domestic 

currency improves the trade balance. In contrast, as suggested by Devereux and 

Engel (2003) and Engel (2011), if international trade is priced in the importer’s 

currency (local currency pricing: LCP), exchange rate fluctuations may fail to 

produce significant adjustments. Alternatively, under dominant currency pricing  
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(DCP), fluctuations in the dollar’s value have been found to affect international trade 

even when bilateral exchange rates with trading partners remain unchanged (Gopinath 

et al., 2020). Therefore, understanding invoicing currencies in international trade is 

essential for accurately assessing the impact of exchange rates and offers 

macroeconomic implications regarding the transmission channels of external shocks 

and optimal policy responses. 

With this motivation, this paper studies invoicing-currency patterns in Korean 

trade and examines (i) what determines firms’ invoicing-currency choices and (ii) 

how those choices shape exchange-rate effects on export prices and quantities. Korea 

provides a particularly informative laboratory: it is a trade-dependent small open 

economy whose currency is not used as a vehicle currency. Unlike existing studies 

using highly granular transaction-level data — which have focused on vehicle-

currency issuers such as the United States or the Euro area — this setting helps to 

distinguish DCP cleanly from other pricing choices (PCP or LCP) that are difficult 

to separate in data from dominant-currency issuers. 

First, we document stylized facts using transaction-level customs data. Korea’s 

trade is concentrated in a relatively narrow set of invoicing currencies relative to its 

number of trading partner countries. The U.S. dollar accounted for the majority of 

export and import value over 2010–2022, while the share amount for won remains 

small but gradually rising. In contrast, in terms of the number of trade types (i.e., 

distinct product–destination pair), the won’s share is relatively large — suggesting 

that won invoicing is more prevalent in smaller-value transactions but spans many 

products and partner countries. These descriptive patterns are consistent with the 

dominance of the U.S. dollar in international trade while also highlighting meaningful 

heterogeneity by currency and by the unit of observation (value versus trade types). 

Our findings shed new light on invoicing behavior in a small open economy without 

vehicle-currency status, revealing that the domestic currency plays a more important 

role than aggregate value-weighted data would suggest. Relying solely on aggregate 

invoicing statistics may understate the extent to which Korean firms invoice in won, 

particularly among those operating at smaller transaction scales. 

We then examine the determinants of the invoicing-currency choice. Following 

Engel (2006) and Amiti et al. (2022), we show that factors governing the degree of 

exchange-rate pass-through also shape invoicing decisions. Specifically, we find that 

(i) products with a higher share of foreign-currency intermediate inputs are less 

likely to be invoiced in won and that (ii) products with a higher share of dollar 

denominated intermediate inputs are more likely to be invoiced in dollars. A higher 

market share in a destination is associated with a lower likelihood of dollar pricing, 

consistent with higher markup elasticities making non-dollar pricing (e.g., local-

currency pricing) more attractive. We investigate as well how the currency 

composition of firm liabilities — a factor known to influence exchange-rate pass-

through (Kim and Lee, 2024; Kim et al., 2025) but largely overlooked in the 

invoicing literature — affects the choice of currency. We find that firms with greater 

foreign-currency liabilities are more likely to invoice exports in foreign currency. 

Consistent with Crowley, Han, and Son (2020), we find that currency choices are 

strongly path-dependent — past invoicing choices predict the current invoicing 

status. We also document the evidence of strategic complementarity, with firms 

tending to align their invoicing currency with competitors within narrowly defined 
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markets, as in Amiti et al. (2022). We further show that the strength of these 

complementarities varies systematically with the degree of demand elasticity, a 

dimension not previously documented, with firms in more elastic markets exhibiting 

stronger incentives to coordinate. This finding highlights how buyer-side 

characteristics, most notably demand elasticity, play an independent role in shaping 

currency choices.  

In line with Goldberg and Tille (2016), we find that greater volatility between the 

destination currency and the Korean won is associated with a greater share of dollar 

invoicing. At the same time, we additionally find that greater volatility between the 

U.S. dollar and the destination currency, as well as a larger foreign exchange market 

size of the destination currency relative to the dollar, reduces the share of dollar 

invoicing. Goldberg and Tille (2016) argue that such shifts in dollar share are driven 

by adjustments in PCP; however, we find no significant adjustment in won invoicing 

in response to these factors. These findings suggest that the crowding-out of PCP 

emphasized in the existing literature is less applicable to Korea, a small open 

economy whose currency does not serve as a vehicle currency. They also imply, 

albeit cautiously, that efforts to expand the foreign exchange market size or stabilize 

exchange rates may not by themselves lead to a substantial increase in won invoicing.  

We then show that these invoicing patterns have clear macroeconomic 

consequences. Exchange-rate pass-through into export prices differs significantly 

across invoicing currencies at short horizons: pricing in won versus non-won, and 

pricing in dollars versus non-dollars. The estimated differentials decline gradually, 

indicating that the importance of the invoicing currency diminishes over time as 

firms gradually adjust prices.  

We also confirm that exchange-rate-driven export price changes translate into real 

allocation. Specifically, we instrument export-price changes with exchange-rate 

movements in a 2SLS framework following Amiti et al. (2022) and find that export 

quantities respond negatively to price changes. The implied price elasticity increases 

in absolute value over time, consistent with a J-curve-type dynamic in which 

quantities react to price changes with a lag. We subsequently document substantial 

heterogeneity in elasticities across products, suggesting that the composition of 

Korea’s export basket can affect aggregate quantity responses.  

We find that the invoicing structure of Korean exports has significant 

macroeconomic implications during periods of dollar strength. A counterfactual 

analysis shows that if dollar-invoiced exports had instead been invoiced in the 

importer’s local currency, the export volume growth in October of 2022 would have 

been higher by 3.05 percentage points. Under a hypothetical scenario of universal 

won invoicing, the corresponding increase rises to 5.24 percentage points. These 

findings suggest that the prevailing dollar-invoicing convention acted as a 

meaningful constraint on Korea’s export responsiveness during a period of 

pronounced dollar strength.  

This paper provides a comprehensive analysis of the determinants of invoicing 

currency and how the invoicing currency shapes exchange-rate transmission in a 

small open economy. By documenting invoicing-currency patterns in Korean trade 

using transaction-level data, identifying the key determinants of currency choices, 

and quantifying the implications of these choices for export prices and quantities, the 

paper clarifies how exchange-rate movements propagate through trade. The insights 
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are highly relevant for policymakers in small open economies that do not issue 

vehicle currencies and nevertheless face pervasive dominant-currency pricing, which 

can materially shape the short-run effects of external shocks on trade outcomes.  

A growing body of research examines the determinants of invoicing currencies. 

Ito and Chinn (2013) show that cross-country differences in macroeconomic 

conditions between exporters and importers affect the currency of invoicing, with 

greater financial market openness found to be associated with a higher share of 

transactions invoiced in the domestic currency. Using Canadian import customs data, 

Goldberg and Tille (2016) study both macro- and micro-level drivers and find that 

transaction size is an important determinant; they also document important roles for 

exchange rate volatility, the exchange rate regime, and the foreign exchange market 

depth. Because they use Canadian import data, their framework is not confined to 

exporters located in small open economies. Drawing on firm-level Belgian customs 

data, Amiti et al. (2022) demonstrate that firms’ invoicing-currency choices are 

shaped by the share of imported intermediate inputs, the market share, and by their 

competitors’ invoicing choices. Finally, using UK exporter data, Crowley, Han, and 

Son (2020) find that firms’ prior experience significantly influences their invoicing 

currency decisions. The differential effects of exchange rates based on invoicing 

currency have also been examined in various studies (Chung, 2016; Devereux, Dong, 

and Tomlin, 2017; Chen, Chung, and Novy, 2019; Auer and Lein, 2021; Amiti et al., 

2022; Corsetti, Crowley, and Han, 2022). Most existing studies focus on advanced 

economies with deep foreign exchange and financial markets and, in many cases, on 

issuers of dominant vehicle currencies. As a result, their implications may not readily 

generalize to small open economies that do not issue a vehicle currency; in such 

settings it is often difficult cleanly to distinguish PCP from DCP. This study 

contributes to the literature by examining invoicing behavior in a small open 

economy where the roles of PCP and DCP are clearly distinguishable.1 

The remainder of the paper is organized as follows. Section II describes the 

distinctive features of Korea’s export and import invoicing currencies. Section III 

examines the determinants of invoicing-currency choices in Korean exports. Section 

IV studies how exchange-rate pass-through varies by invoicing currency for Korean 

exports and the corresponding implications for real allocations. Section V concludes 

the paper. 

 

 

II. Data Description 
 

We use transaction-level customs data from the Korea Customs Service, which 

reports import and export transactions by item, partner country, and currency. 

Products are classified at the 10-digit HSK level, and the data range from 2010 to 

2022, covering all of Korea's trading partners. In the data description section, we 

employ data aggregated at an annual frequency, while the empirical analysis in 

Section 3 onward relies on monthly frequency data. 

 
1There are only a few studies on invoicing currencies in Korean trade. Hwang et al. (2014) use Korean customs 

data and show that macroeconomic factors, including the trade volume and financial development, play important 

roles in determining invoicing currencies. Son (2023) examines implications of invoicing currencies, with a 

particular emphasis on DCP. 



VOL. 48 NO. 3 Invoicing Currency and Exchange Rate Transmission in Korea’s Export 5 

TABLE 1—NUMBER OF TRADING PARTNERS AND INVOICING CURRENCIES  

 Number of Trading Partners  Number of Invoicing Currencies 

Export 237 46 

Import 240 40 

Note: All figures were initially computed for each year and then averaged over the 2010–2022 period. 

 

 

From 2010 to 2022, Korea exported goods to an average of 237 countries per year 

and imported goods from an average of 240 countries per year. However, as shown 

in Table 1, the range of currencies used in Korea’s trade is relatively narrow. In 

particular, only 46 currencies were used for export transactions, and 40 for import 

transactions. Some trading partners share a common currency (e.g., the Euro) or use 

the U.S. dollar as legal tender. Even after accounting for these cases, the number of 

currencies involved in Korean trade remains far smaller than the number of trading 

partners. This pattern indicates that Korea’s international trade is heavily 

concentrated in a limited set of currencies. 

The U.S. dollar has consistently accounted for the majority of Korea’s exports and 

imports by value. The pattern remains similar even when excluding countries that 

use the U.S. dollar as legal tender, indicating that the dollar’s dominance is not driven 

solely by such trade partners. In particular, from 2010 to 2022, the share of dollar-

invoiced trade value remained relatively stable – around 75% for exports and 83% 

for imports. Overall, Korea’s invoicing patterns align closely with the Dominant 

Currency Paradigm (Gopinath et al., 2020). 

In contrast, the currencies of Korea’s trading partners accounted for a much 

smaller share of Korea’s trade than the U.S. dollar, remaining at roughly 10% in 

both exports and imports over the period of 2010-2022. The Korean won’s share 

was even lower, remaining well below both the dollar and partner currencies in 

 

 

EXPORT                                                  IMPORT  

   
FIGURE 1. INVOICING CURRENCY SHARE IN EXPORT AND IMPORT: TOTAL TRADE VALUE 

Note: Each figure shows the total export value (left) and import value (right) shares by invoicing currency over 
2010-2022. DCP refers to dollar-invoiced pricing. In the export figure, LCP denotes pricing in the importing 
country’s currency, while PCP denotes pricing in Korean won. In the import figure, LCP denotes pricing in 
Korean won, while PCP denotes pricing in the exporting country’s currency. 
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EXPORT                                                  IMPORT  

   
FIGURE 2. INVOICING CURRENCY SHARE IN EXPORTS AND IMPORTS: TOTAL TRADE TYPES 

Note: Each figure shows the total export type (left) and import type (right) shares by invoicing currency over 
2010-2022. Trade type is defined as a destination (or origin) country by product pair at the HSK 10 level. DCP 
refers to dollar-invoiced pricing. In the export figure, LCP denotes pricing in the destination country’s currency, 
while PCP denotes pricing in Korean won. In the import figure, LCP denotes pricing in Korean won, while PCP 
denotes pricing in the origin country’s currency. 

 

 

terms of the total trade value. That said, won-denominated invoicing shows a gradual 

increase: the share rose from 1% in 2010 to 2.3% in 2022 for exports, and from 2% 

to 6% for imports over the same period. 

The dollar’s dominance is evident not only in the trade value but also in its 

incidence across trade types. We define a trade type as a destination (or origin) 

country by product pair at the HSK10 level. As shown in Figure 2, the U.S. dollar is 

the invoicing currency for the majority of Korea’s export and import trade types. 

Unlike in the value-based evidence, however, the dollar’s share in export trade types 

has declined steadily, from 80% in 2010 to about 71% in 2022. 

The decline is largely driven by the rising shares of trade invoiced in partner 

currencies and in Korean won. For exports, the share invoiced in partner currencies 

increased from 11% in 2010 to 14% in 2022, while the won-denominated share rose 

from 8% to 14% over the same period. 

We observe a similar pattern for imports. The U.S. dollar’s share fell steadily from 

60% in 2010 to about 52% in 2022. Unlike exports, however, the share invoiced in 

partner currencies fell only slightly, from 32% in 2010 to 30% in 2022. Accordingly, 

the decline in dollar- and partner-currency invoicing for imports can mainly be 

explained by the growing share invoiced in Korean won, which increased markedly 

from 7% in 2010 to 17% in 2022. 

This suggests that the won is used primarily in lower-value transactions. As shown 

in Table 2, the average transaction value per trade type denominated in won for 

exports is $0.5 million, well below the $2.7 million for U.S. dollar-denominated 

transactions and the $1.9 million for transactions denominated in trading-partner 

currencies. For imports, the average transaction value per trade type denominated in 

won is $1.0 million, similar to the $1.0 million for partner-currency transactions 

(Table 3). In contrast, the average transaction value for U.S. dollar-denominated 

imports is $3.8 million, far exceeding the corresponding values for the won and  
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TABLE 2—OVERVIEW OF EXPORT INVOICING CURRENCIES 

 Dollar Trading Partner Currency Won 

Number of Countries  235 60 190 

Average Value per Trade Type  
(Million Dollars) 

2.7 1.9 0.5 

Standard Deviation of Value per Trade Type 

(Million Dollars) 
65.7 18.0 5.4 

Number of Trade Types 180,758 30,604 27,750 

Note: All figures were initially computed for each year and then averaged over the 2010–2022 period. 

 

 
TABLE 3—OVERVIEW OF IMPORT INVOICING CURRENCIES 

 Dollar Trading Partner Currency Won 

Number of Countries  235 68 172 

Average Value per Trade Type  
(Million Dollars) 

3.8 1.0 1.0 

Standard Deviation of Value per Trade Type 

(Million Dollars) 
83.7 15.6 21.5 

Number of Trade Types 111,648 61,146 25,770 

Note: All figures were initially computed for each year and then averaged over the 2010–2022 period. 

 

 

partner currencies. Overall, Korea’s trade patterns indicate that the won is 

predominantly used for smaller transactions, whereas the U.S. dollar is used for 

larger ones. 

Despite its relatively low average transaction value, the Korean won is also used 

as an invoicing currency across a wide range of countries (Tables 2 and 3). On 

average, won-denominated exports involved 190 destination countries, and won-

denominated imports involved 172 origin countries – both broadly comparable to the 

235 countries covered by U.S. dollar-invoiced transactions. On the other hand, trading- 

partner currencies were used in transactions with only a limited set of countries. 

Taken together, these patterns indicate that the won is used primarily for lower-

value transactions yet is used in a relatively large number of trade types given the 

amounts involved. These findings offer new evidence pertaining to currency use in 

a small open economy that lacks vehicle currency status, highlighting how the role 

of the domestic currency in trade invoicing may be more nuanced than the existing 

literature suggests. Given that a substantial share of firms continues to invoice in 

Korean won, conclusions drawn solely from aggregate invoicing data may understate 

— or at least partially obscure — the relevance of PCP in exports and LCP in imports 

in a small open economy, particularly for firms that engage in a small volume of 

transactions. 

 

 

III. Background 
 

In this section, we examine the determinants of the invoicing-currency choice in 

Korean exports. We begin by estimating the linear probability model, closely 

following Amiti et al. (2022). 
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(1)  
1 2 3 1,

{ 1}

'

skct

FC

s sk sk skt t ki skct

P

IMP Share MKT Share X v v



     −

=

= + + + + + + +
 

Here, s   denotes products at the HSK 10-digit level, i   denotes the product 

group at HSK 2-digit level, k  denotes export destination countries, c  denotes the 

invoicing currency, and t  is time defined in year-month. The dependent variable 

skct  is a dummy variable that equals 0 if the invoicing currency is the Korean won 

and 1 otherwise. 
FC

sIMP Share  captures the share of imported intermediate inputs 

paid in a foreign currency out of the total intermediate inputs required to produce 

item s  . skMKT Share   measures the share of destination country k  ’s total 

imports (HS 4-digit level) accounted for by Korea’s export product s . Selections of 
FC

sIMP Share  and skMKT Share  are motivated by Amiti et al. (2022), who show 

that the determinants of exchange-rate pass-through (ERPT) play an important role 

in shaping invoicing-currency choices. In particular, both variables are well-

established determinants of the degree of ERPT, as shown in Amiti et al. (2018). It 

is also known that competitors’ invoicing choices can be important determinants 

(Mukhin, 2022). Hence, we include 1,sk− , which captures the degree of strategic 

complementarity in invoicing currency decisions, measured as the share of foreign-

currency invoicing for other items in the same HS 4-digit level × country market. We 

construct these control variables and use their averages over the sample period 

following Amiti et al. (2022). It is motivated by the fact that variations in these 

controls are driven primarily by cross-sectional differences rather than time-series 

movements.  

Vector sktX   includes additional determinants that may affect the invoicing-

currency choice. Specifically, we control for (i) past experience with foreign-

currency invoicing, (ii) the size of the foreign-exchange market for currency k  

relative to the won, (iii) the volatility of the won-currency k  exchange rate, and 

(iv) the average share of foreign-currency debt among firms exporting item s . The 

inclusion of past experience with foreign-currency invoicing is motivated by 

Crowley, Han, and Son (2020), who find that firms’ prior invoicing decisions 

significantly shape their subsequent currency choices. The size of the foreign 

exchange market and the volatility of the won-currency k   exchange rate are 

included as macro-level determinants of the invoicing-currency choice, following 

Goldberg and Tille (2016). Finally, based on Kim and Lee (2024) and Kim et al. 

(2025), we include the foreign currency debt ratio — a factor known to influence the 

degree of exchange-rate pass-through — as an additional control. We also include 

month-by-year fixed effects and product-group-by-destination-country fixed effects. 

Standard errors are two-way clustered by time and export destination country. 

We also analyze the determinants of dollar pricing in exports by running the 

following regression model:  

(2) 
1 2 3 1,

{ 1}

'

D

skct

USD D

s sk sk skt t ki skct

P

IMP Share MKT Share X v v



     −

=

= + + + + + + +  
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Here, the dependent variable 
D

skct  is a dummy variable that takes a value of 1 if 

the invoicing currency is the U.S. dollar and 0 otherwise. 
USD

sIMP Share  measures 

the share of imported intermediate inputs invoiced in dollars relative to the total 

intermediate inputs used to produce item s  . skMKT Share   ptures the share of 

South Korean exports of item s in the destination market (HS 4-digit level × country). 

1,

D

sk−  measures the degree of strategic complementarity in the invoicing-currency 

choice: the dollar invoicing share of other items within the same market (HS 4-digit 

× country). Vector sktX  includes additional controls, including past experience with 

dollar invoicing, the size of trading partner k ’s foreign-exchange market relative to 

the dollar, and the volatility of the dollar–trading-partner currency exchange rate. 

The volatility of the won/trading partner currency exchange rate and the average 

proportion of foreign currency debt among firms exporting a specific product s are 

also included. Control variables are constructed in the same way as in the won-

invoicing choice analysis. We include month-by-year fixed effects and product-

group-by-destination-country fixed effects. We report two-way clustered standard 

errors, clustered by time and export destination country. 

The share of foreign currency intermediate goods 
FC

sIMP Share  to produce item 

s and that of dollar intermediate goods 
USD

sIMP Share  are constructed using the 

IO-Table provided by the Bank of Korea and Customs data. We use concordance 

tables that map I–O product categories to HSK 6-digit codes to map the I–O items 

to the customs (HSK code) classification. skMKT Share  is computed using UN-

Comtrade data on total imports by country and product. 1,sk−   and 1,

D

sk−   are 

constructed as value shares. For a given market, they equal the share of the 

transaction value of other products (excluding the s product) invoiced in a foreign 

currency and in U.S. dollars among Korean exporters, respectively. Past experience 

with foreign-currency (or dollar) invoicing is measured as the share of exports of 

item s that were invoiced in a foreign currency (or in U.S. dollars), up to and 

including the previous year. The foreign-exchange market size of trading partner 

k ’s currency relative to the U.S. dollar and relative to the Korean won is constructed 

using BIS data, specifically the Triennial Central Bank Survey of Foreign Exchange 

and OTC Derivatives Markets. Because the survey is conducted every three years, 

we convert the series to an annual frequency by means of linear interpolation. 

We measure the volatility of USD/trading partner and KRW/trading partner 

exchange rates using the coefficient of variation of monthly exchange-rate changes 

over a five-year window centered on the reference month – that is, the 30 months 

preceding and the 30 months following it. Exchange-rate data are obtained from the 

IMF and the BIS. 

We compute the average share of foreign-currency debt using KIS-Value data. 

Using a concordance table that maps each item (HSK 4-digit) to firms’ industries 

(KSIC Rev. 10), we construct, for each item, the sales-weighted average short-term 

foreign-currency debt ratio among firms producing that item s . 

Table 4 reports the baseline results for won invoicing choices. First, a higher share 

of foreign currency imported intermediate inputs 
FC

sIMP Share  is associated with 

a lower probability that the corresponding item is invoiced in won. Specifically, a 

one percentage point increase in 
FC

sIMP Share   increases the probability that 

export prices are denominated in foreign currency by 0.08 percentage points, and  
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TABLE 4—DETERMINANTS OF WON INVOICING 

 (1) (2) (3) (4) 

𝐼𝑀𝑃 𝑆ℎ𝑎𝑟𝑒𝑠
𝐹𝐶  

0.0937*** 
(0.01) 

0.0852*** 
(0.01) 

0.0834*** 
(0.01) 

0.0834*** 
(0.01) 

𝑀𝐾𝑇 𝑆ℎ𝑎𝑟𝑒𝑠𝑘  
0.0484 

(0.04) 

0.0521 

(0.04) 

0.0280 

(0.04) 

0.0281 

(0.04) 

𝜄−1,𝑠𝑘  
0.5518*** 

(0.02) 
0.5502*** 

(0.02) 
0.5159*** 

(0.03) 
0.5159*** 

(0.03) 

𝐷𝑒𝑏𝑡 𝑆ℎ𝑎𝑟𝑒𝑠
𝐹𝐶   

0.0796*** 

(0.03) 

0.0726** 

(0.03) 

0.0726** 

(0.03) 

𝐻𝑖𝑠𝑡𝑜𝑟𝑦𝑠𝑡   
0.2682*** 

(0.02) 

0.2681*** 

(0.02) 

𝐹𝑋 𝐾𝑅𝑊 𝑉𝑜𝑙𝑘𝑡    
0.0354 
(0.03) 

𝐹𝑋 𝑀𝐾𝑇 𝑆𝐼𝑍𝐸𝑘𝑡    
-0.0003 

(0.00) 

Adjusted 𝑅2 0.0924 0.0924 0.0947 0.0947 

Observations 5,934,114 5,934,114 5,934,114 5,934,114 

Note: The dependent variable 𝜄𝑠𝑘𝑐𝑡 is a dummy variable that equals 0 if the invoicing currency is the Korean 
won and 1 otherwise. We include month-by-year fixed effects and product-group-by-destination-country fixed 
effects. Two-way clustered standard errors, clustered by time and export destination country, are reported in 
parentheses. *p<0.1, **p<0.05, ***p<0.01. 

 

 

this effect is statistically significant. Given that the average value of 
FC

sIMP Share  

is 35% (standard deviation: 16%), the estimated coefficient implies that there exists 

a sizable impact on the likelihood of won invoicing. This result is consistent with 

theoretical predictions that the use of foreign-currency intermediate inputs – an 

important determinant of exchange-rate pass-through – shapes exporters’ invoicing 

choices. It can also be interpreted as a form of natural hedging against exchange-

rate-induced fluctuations in marginal production costs. The average share of foreign-

currency debt among firms exporting each item s   is also positively related to 

foreign-currency invoicing. Specifically, a one percentage point increase in the share 

of foreign-currency debt raises the probability of pricing in a foreign currency by 

0.07 percentage points, and the estimate is statistically significant at the 5% level. 

The coefficient of foreign-currency debt is slightly smaller than that of foreign-

currency intermediate inputs. Given that the average foreign-currency debt share is 

12% (standard deviation: about 8%), its overall effect is likely more modest than 

that of imported intermediate-input exposure. Firms’ foreign-currency borrowing 

decisions may reflect a range of firm-specific characteristics, raising concerns about 

potential endogeneity. However, in our data, foreign-currency liabilities exclude 

accounts payable, making it unlikely that this measure mechanically captures 

borrowing linked to imported intermediate inputs. In the baseline specification, we 

also control for 
FC

sIMP Share  , meaning that endogeneity concerns arising 

specifically from imported intermediate-goods exposure should be limited. In 

addition, we use either the period average of foreign-currency debt or a lagged 

measure as a robustness check, which helps mitigate concerns about reverse 

causality. That said, omitted-variable bias may remain if an unobserved factor jointly 

influences both the invoicing currency and foreign-currency borrowing. Nevertheless, 

the result is informative in that it provides empirical evidence that firms’ financial  
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TABLE 5—DETERMINANTS OF DOLLAR INVOICING 

 (1) (2) (3) (4) 

𝐼𝑀𝑃 𝑆ℎ𝑎𝑟𝑒𝑠
𝑈𝑆𝐷  

0.1890*** 
(0.01) 

0.1932*** 
(0.01) 

0.1710*** 
(0.01) 

0.1714*** 
(0.01) 

𝑀𝐾𝑇 𝑆ℎ𝑎𝑟𝑒𝑠𝑘  
-0.1551* 

(0.09) 

-0.1568* 

(0.09) 

-0.1756* 

(0.10) 

-0.1776* 

(0.10) 

𝜄−1,𝑠𝑘
𝐷  

0.4843*** 
(0.03) 

0.4845*** 
(0.03) 

0.4611*** 
(0.03) 

0.4610*** 
(0.03) 

𝐷𝑒𝑏𝑡 𝑆ℎ𝑎𝑟𝑒𝑠
𝐹𝐶   

-0.0352 

(0.05) 

-0.0747 

(0.05) 

-0.0742 

(0.05) 

𝐻𝑖𝑠𝑡𝑜𝑟𝑦𝑠𝑡
𝐷    

0.1648*** 

(0.01) 

0.1642*** 

(0.01) 

𝐹𝑋 𝑀𝐾𝑇 𝑆𝐼𝑍𝐸𝑘𝑡    
-0.9027** 

(0.41) 

𝐹𝑋 𝑈𝑆𝐷 𝑉𝑜𝑙𝑘𝑡    
-0.3907** 

(0.18) 

𝐹𝑋 𝐾𝑅𝑊 𝑉𝑜𝑙𝑘𝑡    
0.2796* 
(0.15) 

Adjusted 𝑅2 0.19 0.19 0.20 0.20 

Observations 5,934,114 5,934,114 5,934,114 5,934,114 

Note: The dependent variable 𝜄𝑠𝑘𝑐𝑡
𝐷  is a dummy variable that takes a value of 1 if the invoicing currency is the 

U.S. dollar and 0 otherwise. We include month-by-year fixed effects and product-group-by-destination-country 
fixed effects. Two-way clustered standard errors, clustered by time and export destination country, are reported 
in parentheses. *p<0.1, **p<0.05, ***p<0.01. 

 

 

positions and trade-related currency choices are closely related. 

The likelihood of setting a foreign currency as the invoicing currency depends 

heavily on past experience. Specifically, a one percentage point increase in the share 

of past foreign-currency invoicing for a given item is associated with a 0.27 

percentage point increase in the probability that the item is currently invoiced in a 

foreign currency. This estimate is statistically significant at the 1% level. This result 

is consistent with earlier findings (Korea International Trade Association, 2014) that 

firms primarily rely on past practices when setting export prices. 

Additionally, strategic complementarity is also confirmed to be an important factor 

influencing the invoicing currency decision. A one percentage point increase in the 

proportion of competitors invoicing in a foreign currency raises the probability of 

invoicing in a foreign currency by 0.52 percentage points, and this estimate is also 

statistically significant. This indicates that firms tend to align their export invoicing 

currency with competitors’ currencies when setting their prices, consistent with 

strategic complementarity in invoicing-currency choices as found in prior research 

(Amiti et al., 2022; Mukhin, 2022). 

We do not find evidence that the share of Korean exports in the destination 

country’s total imports skMKT Share  , the size of the trading partner’s foreign 

exchange market relative to the won, or the volatility of the won-trading partner 

exchange rate is associated with the choice of invoicing currency. 

Table 5 reports the results from the dollar-invoicing (dollar-pricing) determinants 

model. Similar to the won-invoicing determinants, a higher share of dollar-

denominated imported intermediate inputs 
FC

sIMP Share   is associated with a 

stronger tendency to invoice in dollars. Specifically, a one percentage point increase 

in the share of dollar-denominated intermediate inputs raises the probability of dollar 
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invoicing by 0.17 percentage points, and this effect is statistically significant. The 

likelihood of invoicing exports in U.S. dollars is also found to depend strongly on 

past experience. Specifically, a one percentage point increase in an item’s historical 

dollar-invoicing share is associated with a 0.16 percentage point increase in the 

probability that the item is currently invoiced in dollars, with this estimate also being 

statistically significant at the 1% level. Similar to won invoicing, dollar invoicing is 

also significantly influenced by competitors’ currency choices. In export markets 

defined at the HS 4-digit by country level, a one percentage point increase in the 

share of dollar-denominated trade in other products (excluding product s  ) is 

associated with an approximately 0.46 percentage point increase in the probability 

that product s  is invoiced in U.S. dollars. 

The determinants of dollar invoicing differ in several respects from those of won 

invoicing. First, the effect of skMKT Share   is estimated to be negative and 

statistically significant. The results indicate that a higher market share in a given 

destination market is associated with a lower propensity to invoice in U.S. dollars. 

This pattern is consistent with the findings of Amiti et al. (2022): a higher market 

share reflects greater markup elasticity, causing firms to optimally choose local-

currency pricing to limit price volatility in the destination market. Second, unlike 

won invoicing, dollar invoicing is influenced by the depth of the foreign exchange 

market. Specifically, the larger the destination currency’s foreign exchange market 

relative to that of the U.S. dollar, the lower the likelihood of dollar invoicing. 

Quantitatively, a one percentage point increase in the relative size of the destination 

currency’s foreign exchange market reduces the probability of dollar invoicing by 

0.9 percentage points, and this effect is statistically significant at the 5% level. 

Deeper foreign exchange markets typically imply lower transaction costs and greater 

liquidity, making invoicing in non-dollar currencies more attractive. Exchange rate 

volatility is also a significant determinant. Greater volatility in the won–partner 

currency exchange rate is associated with a higher likelihood of using a third 

invoicing currency – specifically the U.S. dollar. In contrast, greater volatility in the 

dollar-partner currency exchange rate is associated with a lower likelihood of dollar 

invoicing. Goldberg and Tille (2016) argue that such dollar share shifts are driven by 

adjustments in PCP; however, as indicated in Table 4, we find no significant 

adjustment in won invoicing in response to these factors. These findings suggest that 

the crowding-out of PCP emphasized in the existing literature may be less applicable 

to Korea, a small open economy whose currency does not serve as a vehicle currency. 

They also imply, albeit cautiously, that efforts to expand the foreign exchange market 

size or stabilize exchange rates may not by themselves lead to a substantial increase 

in won invoicing.  

Finally, the share of foreign-currency (FC) debt — an important determinant of 

won invoicing — does not appear to be statistically significant for dollar invoicing. 

This may reflect heterogeneous effects of FC debt across firms. For instance, Kim 

and Lee (2024) and Kim et al. (2025) suggest that the impact of FC debt on 

exchange-rate pass-through differs by firm size: higher FC debt is associated with 

more incomplete pass-through among smaller exporters but is associated with more 

complete pass-through among larger exporters. Because PCP transactions tend to 

involve relatively small firms (Table 2), a higher share of FC debt in this group may 
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be associated with a greater likelihood of dollar or LCP invoicing rather than PCP, 

which is broadly consistent with the positive coefficient of non-PCP in Table 4. 

On the other hand, for DCP — where larger firms are more prevalent — these 

offsetting effects may make the estimates less precisely identified. 

 

 

IV. Differential Effects of Exchange Rates by Invoicing Currency 
 

This chapter examines the macroeconomic implications of invoicing currency. In 

the short run, when nominal prices are relatively sticky, the impact of the exchange 

rate on exports depends heavily on the invoicing currency. Over the medium to long 

run, however, the role of the invoicing currency diminishes as firms have enough 

time to adjust prices in response to exchange rate changes. Accordingly, this chapter 

investigates how exchange-rate pass-through – conditional on the invoicing currency 

– evolves over time. First, we assess the effects of exchange rates on export prices, 

and then examine the corresponding response of export quantities. 

 

A. Export Price 
 

1. Empirical model and data 

 

This section analyzes three main invoicing currencies – the Korean won (PCP), 

the U.S. dollar (DCP), and the trading partner’s currency (LCP) – following the 

framework of Amiti et al. (2022). For firm f that cannot adjust prices flexibly, the 

realized price expressed in the trading partner’s currency (*) can be expressed as 

follows: 

(3)        

*

*

*

   (i) PCP case: 

 (ii) DCP case: 

(iii) LCP case: 

f f k

D D

f f k

f f

p p e

p p e

p p

= +

= +

=

 

Here, fp  , 
D

fp  , and 
*

fp   denote prices set in advance, before economic 

conditions are realized. Accordingly, the change in the realized price expressed in the 

trading partner’s currency can be written as follows: 

(4)    
*

*

( ) ,

, 1

l l l

f k k

f

f

d p e de with prob
dp

dp with prob





 + =
= 

−   

In this equation, 
*

fdp  denotes the log change in price when firm f  can flexibly 

choose the optimal price given current conditions, while 
l

kde   represents the log 

change in the exchange rate between trading-partner currencies k   and l  . The 

parameter   indicates the probability that prices cannot be adjusted. The expected 
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value of the realized price denominated in the trading partner’s currency can be 

rewritten as follows: 

(5)    

* *

*

( ) (1 )

(1 )

D D

f k f k f k f

D D

k f k f k f

Edp de de de dp

de de de dp

   

  

= + − + + −

= − + + −




 

where 
L   and 

D   are dummy variables for LCP and DCP, respectively. The PCP 

indicator can be defined as 
L D   + . Consistent with the previous chapter,   can 

therefore be interpreted as a dummy variable that equals 0 when PCP is chosen.  

Based on the theoretical predictions (5), we specify the following empirical model 

to estimate how exchange-rate movements affect export prices differently across 

invoicing currencies. 

(6)     1

D D D

h skct h skct h kt h skct h kt skt h h skct skctp e e v p     − =  +  + +  +  

Here, skctp   denotes the log price of export item s  , expressed in the trading 

partner k ’s currency. Item s  is defined at the 10-digit HS level; c  indicates the 

invoicing currency; and t   denotes the year–month. skct   and 
D

skct   are dummy 

variables for PCP and DCP. kte  is the nominal exchange rate between Korea and 

trading partner k  , expressed as units of trading partner k  ’s currency per the 

Korean won (i.e., the value of the won). 
D

kte  is the nominal exchange rate between 

the United States and trading partner k , expressed as units of trading partner k ’s 

currency per the U.S. dollar. h skctp  denotes the log difference between prices at 

t h−   and t  . h kte
D

h kte   are defined analogously. We consider horizons h  

ranging from two to 24 months. For each horizon h , we estimate the regression 

separately to capture the dynamic, invoicing-currency-specific exchange-rate effects 

on export prices. 

Accordingly, the key parameters of interest are the horizon-specific coefficients 

h  and 
D

h  for each h . These coefficients can be interpreted as the degree of price 

rigidity at horizon h , while also reflecting how exchange-rate pass-through differs 

by invoicing currency. The theoretical model predicts the relationship between h  

and 
D

h   as 0D

h h −    , also predicting that the magnitude of each coefficient 

declines over time as prices adjust. 

The degree of exchange-rate pass-through may also be shaped by factors beyond 

the invoicing currency. Moreover, as noted by Amiti et al. (2022), pass-through 

determinants may also influence firms’ invoicing-currency choices. To mitigate 

endogeneity concerns, we control for a rich set of fixed effects (time by country by 

product) that absorb factors affecting firms’ optimal price adjustments in response to 

exchange-rate movements. Given potential dynamic dependence in the regression, 

we additionally control for the lagged dependent variable 1h skctp − . Finally, we use 

two-way clustered standard errors, clustering by time and by destination country. 

The sample covers January of 2010 through December of 2019, i.e., the pre 

COVID-19 period. The dataset reports export values (in U.S. dollars) and export 
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weights (in kilograms) by item but does not provide prices directly. Following the 

literature, we therefore use the unit value – defined as export value divided by export 

weight – as a proxy for export prices. Because items are recorded at the 10-digit HSK 

level, unit values should provide a reasonably informative measure of export prices. 

Nonetheless, unit values may still be biased if the product composition or quality 

varies within an HSK 10-digit category. Accordingly, consistent with prior work 

(Amiti et al., 2022), we exclude observations for which the annual change in unit 

value exceeds 3 or falls below 1/3. 

 

2. Empirical results 

 

Figure 3 illustrates how the estimated coefficient h   evolves over time. 

Consistent with the theoretical prediction, the coefficients are estimated as negative. 

This implies that when exports are invoiced in the trading partner’s currency (LCP) 

rather than in the Korean won (PCP), exchange-rate pass-through into prices 

denominated in the trading partner’s currency is lower. At the 12-month horizon, the 

estimated pass-through differs by approximately 44 percentage points between won-

invoiced and non-won-invoiced transactions. The results also show that the 

difference declines over time. While the estimated gap is roughly 63 percentage 

points at the two-month horizon, it declines steadily (in absolute value) at longer 

horizons, falling to roughly 33 percentage points at 24 months. Taken together, these 

findings suggest that the invoicing currency plays a central role in shaping export-

price responses in the short run – when nominal prices are relatively sticky – but 

becomes less important over the medium run as firms gradually adjust their prices to 

exchange-rate changes. 

Figure 4 plots the estimated coefficient 
D

h , which captures the differential effect 

of dollar invoicing on exchange-rate pass-through. The coefficient is estimated to be 

positive, indicating that when exports are invoiced in U.S. dollars, pass-through from 

the dollar-trading partner currency exchange rate to prices is significantly higher. At 

the 12-month horizon, the estimated pass-through is about 47 percentage points 

higher for dollar-invoiced transactions than for non-dollar-invoiced transactions. 

This differential narrows over time: it is roughly 74 percentage points at the two-

month horizon and declines to about 34 percentage points at the 24-month horizon. 

The coefficients h   and 
D

h  , which capture the differential exchange-rate 

effects by invoicing currency, are closely related and primarily reflect price rigidity. 

While the degree of price rigidity may vary across invoicing currencies, the model 

implies that the two coefficients should be of similar magnitude. Accordingly, we 

use the model’s implications to formulate the following hypothesis and test this 

prediction empirically. 

(7)   0 0D D

h h h h   −    +   

Figure 5 reports the test of the hypothesis described above. The solid red line plots 

the estimated value of 
D

h h +  , and the gray dotted lines indicate the 90% 

confidence interval. h  and 
D

h  are similar in absolute magnitude: at most horizons  
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FIGURE 3. DIFFERENTIAL EXCHANGE-RATE EFFECTS ACROSS INVOICING CURRENCIES: PCP VS OTHERS 

Note: The solid red line represents the coefficient estimate 𝛾ℎ in Equation (6), which captures how the differential 

effect of exchange rate movements on won-invoiced transactions evolves over time (by month). The negative 

estimate reflects higher exchange-rate pass-through for won-invoiced transactions in response to changes in the won-

destination currency exchange rate. The dashed lines denote the 90% confidence interval based on two-way clustered 
standard errors, clustering by time and by destination country. 

 

 

 
FIGURE 4. DIFFERENTIAL EXCHANGE-RATE EFFECTS ACROSS INVOICING CURRENCIES: DCP VS OTHERS 

Note: The solid red line represents the coefficient estimate 𝛾ℎ
𝐷 in Equation (6), which captures how the differential 

effect of exchange rate movements on dollar-invoiced transactions evolves over time (by month). The positive 

estimate reflects higher exchange-rate pass-through for dollar-invoiced transactions in response to changes in the 

dollar-destination currency exchange rate. The dashed lines denote the 90% confidence interval based on two-way 
clustered standard errors, clustering by time and by destination country. 

 

 

 
FIGURE 5. SUM OF ESTIMATED PARAMETERS: 𝛾 + 𝛾𝐷 

Note: The solid red line plots the estimated value of 𝛾ℎ + 𝛾ℎ
𝐷 in Equation (7), while the dashed lines denote the 90% 

confidence interval based on two-way clustered standard errors, clustering by time and by destination country. 
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h , we cannot reject the null that their sum equals zero. This finding is consistent 

with the model’s prediction that both coefficients primarily reflect price rigidity and 

should therefore be comparable in magnitude. 

 

B. Export Quantity 
 

1. Empirical Model 

 

The degree of exchange-rate pass-through is found to vary with the invoicing 

currency. This heterogeneity matters because exchange rates influence exports’ 

relative prices. When the relative prices of otherwise similar goods differ simply due 

to the invoicing currency, this can affect resource allocation within the economy. 

Hence, the transmission of external shocks – and the appropriate policy response – 

may depend on the currency in which export prices are invoiced. 

For a more complete assessment of the macroeconomic implications of the 

invoicing-currency choice, we therefore examine whether and how these price 

effects translate into changes in real outcomes.  

The baseline regression model follows Amiti et al. (2022), as follows: 

(8)       ˆ
h skct h h skct skt skcty p v   = +  + +  

The regression (8) is the second-stage estimating equation. The first stage 

corresponds to the specification (6) in the previous section, which estimates 

invoicing-currency-specific exchange-rate pass-through into export prices. 

Accordingly, ˆ
skctp   serves as an instrument for export prices: it is the predicted 

component of price changes implied by exchange-rate movements and the invoicing 

currency. 

The dependent variable skcty  is the log export quantity, and h skcty  denotes the 

change in the log export volume from t h−  to t . s  indexes products at the 10-

digit HSK level, c   denotes the invoicing currency, and t   is the year-month. 

Because export quantities may be influenced by sectoral characteristics and 

macroeconomic conditions, we include time × destination-country × product (HSK 

10-digit) fixed effects, as in the previous section. With these controls, our estimates 

can be interpreted as capturing how price changes affect export quantities, holding 

constant common equilibrium conditions for a given product and destination market. 

 

2. Empirical Results 

 

Figure 6 shows that the invoicing currency plays an allocative role. The estimated 

coefficients are negative across all horizons, consistent with the standard inverse 

relationship between prices and demand. 

The estimated price elasticity of export quantities is smaller at short horizons but 

increases gradually in absolute value over time. Specifically, it is -0.30 at the two-

month horizon, -0.67 at 12 months, and -0.83 at 24 months. This pattern suggests 

that export quantities adjust only gradually to price changes, indicating rigidity not  
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FIGURE 6. ELASTICITY OF EXPORT QUANTITIES TO EXPORT PRICES 

Note: The solid red line represents the coefficient estimate 𝛽ℎ in Equation (8), which captures how the invoicing-

currency-specific exchange-rate effects translate into changes in export quantities over time (month). The negative 

estimate reflects a standard downward slope demand curve. The dashed lines denote the 90% confidence interval 

based on two-way clustered standard errors, clustering by time and by destination country. 

 

 
TABLE 6—ELASTICITY OF EXPORT QUANTITIES BY BROAD PRODUCT CATEGORIES 

 Semiconductors Steel Petrochemicals Petroleum Products Computers 

Elasticity -0.70*** -0.86*** -1.77*** -4.14** -1.18** 

t-value -5.50 -3.03 -7.01 -2.04 -2.40 

 
Wireless Communication 

Devices 
Flat Panel Display Precision Machinery Automobiles and Parts 

Elasticity -0.46** -0.19 -1.17*** -1.02*** 

t-value -2.26 -0.84 -3.11 -7.05 

Note: Each coefficient estimate represents product-level export quantity elasticity over a 24-month horizon. We 

compute two-way clustered standard errors, clustering by time and by destination country. *p<0.1, **p<0.05, 

***p<0.01. 

 

 

only in prices but also in quantity responses. Such sluggish adjustments may reflect 

the long-term trading relationships, which can dampen short-run quantity 

reallocation. This pattern is consistent with a J-curve dynamic, in which prices react 

relatively quickly to exchange-rate changes while quantities adjust with a lag.  

The medium- to long-run elasticity estimate (-0.83) is smaller in absolute value 

compared to the corresponding values reported in Amiti et al. (2022) and in other 

studies using aggregate national data (often around -2.0). This result may be driven 

by the structure of Korea’s exports, which are concentrated in sectors with low price 

responsiveness. Table 6 indicates that Korea’s key export products tend to exhibit 

relatively low price elasticities. 

Elasticities were computed at the product level by initially grouping the full 

sample into MTI categories and then estimating the two-stage model separately for 

each category. The estimated elasticities are negative for all products, and all are 

statistically significant at the 5% level except for one product - flat panel displays. 

These results confirm substantial heterogeneity in price elasticity across export 

items. Notably, the export-volume elasticity for semiconductors – Korea’s key export 

product – is estimated to be -0.7, smaller in absolute value than for many other 

products. Wireless communication devices and flat panel displays appear particularly 
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inelastic. For several items, the estimated elasticity is close to one in absolute value, 

but the results overall indicate that many of Korea’s major export products exhibit 

relatively low levels of price elasticity. 

 

C. Additional Exercises 
 

The product-level export-quantity elasticities in Table 6 provide additional insight 

into the determinants of the invoicing-currency choice. When demand is more 

elastic, firms have stronger incentives to limit price changes due to exchange rate 

fluctuations, which may increase the importance of competitors’ invoicing choices. 

For example, suppose a firm invoices in the trading partner’s currency while its 

competitors invoice in U.S. dollars. If the trading partner’s currency appreciates 

against the dollar, the firm’s price – relative to dollar-invoiced competitors – would 

rise in the destination market, potentially reducing its competitiveness. In this case, 

if demand is highly elastic relative to price, the firm could face a sizable decline in 

demand – and thus profits. To avoid such outcomes, firms may have an incentive to 

invoice in U.S. dollars, and this incentive should be stronger for products with 

greater price elasticity. Consistent with this intuition, the analysis below shows that 

product-level demand elasticity is systematically related to the invoicing-currency 

choice. 

Table 7 shows the results after augmenting the baseline regression Equation (1) to 

include (i) product-specific elasticities and (ii) the interactions of product-specific 

price elasticities with competitors’ invoicing currencies. Given that a sufficiently 

large sample is required to estimate elasticities, we construct elasticity measures at 

the HS 2-digit level. This analysis therefore includes only time and destination fixed 

effects. 

 

 
TABLE 7—ADDITIONAL DETERMINANTS OF INVOICING DECISIONS: ELASTICITY 

 𝜄𝑠𝑘𝑡𝑐 𝜄𝑠𝑘𝑡𝑐 𝜄𝑠𝑘𝑡𝑐
𝐷  𝜄𝑠𝑘𝑡𝑐

𝐷  

𝜄−1,𝑠𝑘  
0.5454*** 

(0.02) 
0.4903*** 

(0.03) 
  

𝐸𝑙𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦𝑠 
-0.1092*** 

(0.01) 

-0.1156*** 

(0.01) 

-0.0172 

(0.01) 

-0.0181* 

(0.01) 

𝜄−1,𝑠𝑘 × 𝐸𝑙𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦𝑠 
0.1209*** 

(0.01) 

0.1266*** 

(0.01) 
  

𝜄−1,𝑠𝑘
𝐷   

 

 

0.5861*** 

(0.04) 

0.5625*** 

(0.05) 

𝜄−1,𝑠𝑘
𝐷 × 𝐸𝑙𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦𝑠   

0.0362*** 

(0.01) 

0.0385*** 

(0.01) 

Adjusted 𝑅2 0.09 0.10 0.20 0.20 

Observations 2,787,287 2,787,287 2,787,287 2,787,287 

Note: The dependent variable 𝜄𝑠𝑘𝑐𝑡 in columns (1) and (2) is a dummy variable that takes a value of 0 if the invoicing 

currency is the Korean won and 1 otherwise, while the dependent variable 𝜄𝑠𝑘𝑐𝑡
𝐷  in columns (3) and (4) is a dummy 

variable that takes a value of 1 if the invoicing currency is the U.S. dollar and 0 otherwise. In columns (1) and (2), 

we additionally control for 𝐸𝑙𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦𝑠 and 𝜄−1,𝑠𝑘 × 𝐸𝑙𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦𝑠 in regression Equation (1). In columns (3) and 

(4), we additionally control for 𝐸𝑙𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦𝑠  and 𝜄−1,𝑠𝑘
𝐷 × 𝐸𝑙𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦𝑠  in regression Equation (2). We include 

month-by-year fixed effects and product-group-by-destination-country fixed effects. Two-way clustered standard 

errors, clustered by time and export destination country, are reported in parentheses. *p<0.1, **p<0.05, ***p<0.01. 
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As shown in the first two columns of Table 7, the interaction term between 

elasticity and the foreign-currency invoicing share of other items is estimated to be 

positive. The result indicates that for more elastic products, invoicing choices co-

move more closely with the foreign-currency invoicing share of competing products. 

Put differently, when demand is more elastic, firms have stronger incentives to limit 

exchange-rate-driven price fluctuations, making competitors’ invoicing practices 

more influential. 

The remaining two columns of Table 7 report analogous results for U.S. dollar 

invoicing. Consistent with previous results, the interaction term is estimated to be 

positive, implying that the effects of the dollar invoicing share of other competing 

products on a product’s own dollar invoicing choice increase with elasticity. 

 

D. Aggregate Implications for the Korean Economy 
 

Next, we examine how exchange rate movements shape aggregate outcomes in 

the Korean economy, focusing on episodes of pronounced global dollar strength — 

those surrounding Russia’s invasion of Ukraine in 2022 and the subsequent monetary 

tightening in the United States. As shown in Figure 7, the U.S. dollar appreciated 

sharply on a year-on-year basis during this period, reaching a peak in October of 2022. 

In standard open-economy frameworks, depreciation of the Korean won is 

expected to improve price competitiveness and stimulate export volumes. However, 

this prediction appears at odds with the data: in October of 2022, Korea’s export 

volume declined by 3.2% year-on-year despite a substantial depreciation of the won. 

While export dynamics are influenced by a range of macroeconomic factors, this 

pattern suggests that the global strong-dollar episode itself may have dampened 

export performance. 

 

 

 
FIGURE 7. EXCHANGE RATE DYNAMICS DURING THE RUSSIAN-UKRAINE WAR 

Note: The solid blue line represents the Korean Nominal Effective Exchange Rate (NEER) and the solid orange line 

represents the Dollar Index. Both series are normalized to 100 in January of 2020. 
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(Unit: %p) 

 
FIGURE 8. COUNTERFACTUAL EXPORT GROWTH RATE 

Note: The blue and red bars represent the export volume growth of the LCP and PCP scenarios, respectively, relative 
to the baseline. 

 

 

To quantify this mechanism, we construct two counterfactual scenarios that isolate 

the role of the invoicing currency. In the first scenario, all exports currently invoiced 

in U.S. dollars (DCP) are instead assumed to be invoiced in the importer’s currency 

(LCP). In the second, all exports are assumed to be invoiced in Korean won (PCP). 

The baseline corresponds to realized outcomes. 

The results indicate that the invoicing currency plays a quantitatively meaningful 

role. As shown in Figure 8, under the LCP counterfactual, the year-on-year growth 

rate of export volumes in October of 2022 would have been 3.05 percentage points 

higher than in the baseline. Under the PCP counterfactual, the effect is even larger: 

export growth would have been higher by 5.24 percentage points in October of 2022. 

Consistent with the findings in Figures 3 and 4, the effects weaken over time.2 

Taken together, these findings highlight a key implication of currency invoicing 

for the Korean economy. When a large share of trade is invoiced in U.S. dollars, 

broad-based appreciation of the dollar can suppress export volumes — even in the 

presence of any depreciation of the Korean won. More broadly, the results 

underscore how the macroeconomic effects of exchange rate movements depend 

critically on their underlying source. In particular, a case of depreciation driven by 

global dollar strength may be considerably less expansionary — and may even be 

contractionary — compared to a case of depreciation driven by idiosyncratic 

weakness of the Korean won.  

 
2This estimate is based on differential exchange rate effects associated with dollar invoicing, the price elasticity 

of export demand, the change in the dollar index over the relevant period, and the share of dollar-invoiced 

transactions out of total exports. 
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V. Conclusion 
 

This paper studies invoicing-currency choices in Korean exports by identifying 

the key determinants of such choices and analyzing the corresponding implications 

regarding exchange-rate pass-through and aggregate export dynamics. The results 

show that the determinants of exchange-rate pass-through – intermediated imported 

inputs, market share, and foreign currency liability – play an important role in 

shaping currency invoicing decisions. Invoicing choices also exhibit strong 

persistence over time and strategic complementarity, with currency choices moving 

closely with competitors’ invoicing practices within narrowly defined markets. 

Demand elasticity plays a significant role in amplifying strategic complementarity. 

With regard to dollar invoicing, certain destination-market characteristics matter as 

well; the depth and liquidity of destination currency markets and exchange-rate 

volatility are found to be important determinants of invoicing-currency choices. 

These invoicing patterns have significant consequences for exchange-rate 

transmissions. Export-price pass-through differs sharply across invoicing currencies 

at short horizons — consistent with sticky prices — but these differences diminish 

over time as prices adjust. Export quantities also respond gradually to exchange-rate-

driven price changes, implying that the choice of invoicing currency has real 

consequences concerning trade adjustments. 

Our counterfactual analysis quantifies the role of the invoicing structure: had all 

dollar-invoiced exports instead been invoiced in the importer’s currency, export 

volume growth in October of 2022 would have been 3.05 percentage points higher. 

Under universal won invoicing, the gain would have been even larger, at 5.24 

percentage points. These findings suggest that the prevailing dollar-invoicing 

structure meaningfully dampened Korea’s export response during the aforementioned 

strong-dollar episode.  

More broadly, the results underscore the importance of distinguishing between 

sources of exchange rate variation when assessing external vulnerabilities. In a world 

of dominant dollar pricing, the relevant metric for evaluating export competitiveness 

is not simply the bilateral won-dollar rate or the nominal effective exchange rate but 

is the invoicing-currency-specific exchange rates faced by Korean exporters across 

destination markets. Monitoring and modeling this finer structure of exchange rate 

exposure should be a priority for policymakers. 

Overall, this paper provides a comprehensive empirical analysis of how exchange-

rate movements transmit to a small open economy operating under dominant 

currency pricing, using transaction-level micro data from Korea. The findings speak 

to a broader set of economies that do not issue vehicle currencies yet face pervasive 

dollar invoicing in their trade. As global monetary conditions continue to generate 

sharp swings in the U.S. dollar, the invoicing-currency dimension of exchange rate 

transmission deserves greater attention in the areas of both academic research and 

policy design.  
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Effects of the Basic Pension Reform on Consumption and 
Labor Supply of the Elderly† 

By MINSOO CHO AND HYELIM SON* 

This study examines the effects of South Korea’s Basic Pension reform 

on the consumption and labor supply of the elderly. Using data from the 

Korea Welfare Panel Study (KoWePS) spanning the years 2009 to 2018, 

and by applying the difference-in-differences methodology, we find that 

the increase in pension benefits has had a small positive effect on 

household consumption but no significant impact on overall 

employment. However, we observe a decline in full-time employment 

and total work hours among the elderly. Additionally, a triple-difference 

analysis shows that the labor supply reduction is concentrated among 

low-educated elderly women, highlighting important heterogeneity in 

policy responses to the pension reform. 

Key Word: Basic pension, Non-contributory pension, Consumption, 

Labor supply, Elderly 

JEL Code: D12, H55, J14, J22 

 

 

 I. Introduction 

 

opulation aging is a growing global challenge, shifting from a primarily high-

income issue to a worldwide phenomenon (Wilmoth et al., 2023).1 A majority of 

aging populations will reside in low- and middle-income countries (WHO, 2024), 

where underdeveloped pension systems pose significant risks to the well-being of 

the elderly (Bloom et al., 2015). Consequently, many governments are increasingly 

introducing public pension programs to ensure income security and to address the 

persistent concern of elderly poverty. 

South Korea faces this challenge acutely, with one of the highest elderly poverty 

rates among OECD countries (OECD, 2022). To address this issue, the government 

introduced the Basic Pension in 2008 – a non-contributory cash transfer targeting 

the bottom 70% of the elderly – and significantly expanded benefit levels in 2014.  
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This reform creates a unique opportunity to examine the causal effects of expanded 

old-age cash transfers in a context with a limited safety net for the elderly.1 

Theoretical models predict that cash transfers reduce the labor supply (Moffitt, 

2002; Blau and Robins, 1986; Blundell and MaCurdy, 1999), yet the empirical 

evidence remains mixed, with some studies finding reduced labor force participation 

(Fetter and Lockwood, 2018; Ranchhod, 2006; Unnikrishnan and Imai, 2020) and 

others finding little to no impact (Banerjee et al., 2017; Koh and Yang, 2021; Sung 

and Lee, 2018).2 These conflicting findings underscore the importance of evaluating 

how specific pension reforms, particularly those with moderate benefit levels, 

influence the behavior of the elderly in contexts where the impact on consumption 

is also uncertain. 

Building on this literature, this paper examines the effects of the 2014 expansion 

of South Korea’s elderly cash transfer program on consumption and the labor supply 

among the elderly. Using data from the Korea Welfare Panel Study (KoWePS) from 

2009 to 2018 and implementing a difference-in-differences design, we find evidence 

of a modest increase in household consumption. Turning to labor supply, we find no 

significant impact on the extensive margin, measured by labor force participation 

and employment, but a significant reduction in full-time employment and hours 

worked among the employed. A triple-difference strategy (DDD) reveals no 

heterogeneous effects by socioeconomic status among men, but shows reduced labor 

force participation and employment among low-educated women. These findings 

suggest that the expansion of pension benefits may have alleviated financial 

constraints for this subgroup, allowing them to reduce their labor supply. 

Our paper connects to the broader literature on the effects of pensions on 

consumption and labor supply. The early body of work examines how pension 

transfers influence consumption. While some studies generally find that old-age 

pensions increase consumption (Fan, 2010; Chen, 2017; Unnikrishnan and Imai, 

2020), magnitudes vary considerably, with more limited consumption responses 

documented in the Korean context (Koh and Yang, 2021; Ku et al., 2024).3  Our 

study builds on this literature by examining the effects of Korea’s Basic Pension 

benefit expansion, which increased transfers to roughly 12% of monthly household 

income,4 providing new evidence on how a relatively modest but targeted pension 

affects both consumption and labor supply among the elderly. 

This study is also related to the literature examining the effects of cash transfers 

on the labor supply of the elderly. Studies find sizable reductions in labor force 

participation across several contexts – approximately 8.4 and 12.6 percentage points 

 
1According to the World Health Organization, the number of people aged 60 or older is projected to increase 

by more than twofold, from 1 billion in 2020 to 2.1 billion by 2050 (WHO, 2024). 
2 For example, Banerjee et al. (2017) examine six government-administered cash transfer programs across 

developing countries and find a limited effect on employment or hours worked. They suggest that transfer amounts 

are typically too small, requiring recipients to continue working to meet basic needs. On the other hand, Fetter and 

Lockwood (2018) find that the introduction of old-age assistance significantly reduced the labor supply among the 
elderly in the U.S. These differences highlight the role of pension system design and generosity in shaping labor 

market responses. 
3Koh and Yang (2021) document the perfect crowding out of private transfers, implying limited net income and 

consumption gains. Similarly, Ku et al. (2024) find reduced income poverty but no significant change in consumption 

poverty from the introduction of Korea’s Basic Pension. 
4Calculated by dividing the average monthly Basic Pension benefit for a single-recipient household by the 

average monthly household current income using 2014 data. 
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for men and women in South Africa (Ranchhod, 2006), 13% lower employment 

likelihood in India (Unnikrishnan and Imai, 2020), and an 8.5% labor supply decline 

in the United States (Fetter and Lockwood, 2018) – though the effects vary 

depending on the generosity of the program, the institutional design, and certain 

recipient characteristics, such as gender (Kaushal, 2014). We contribute to this strand 

in the literature by examining the Korean Basic Pension, known for comparatively 

modest transfers relative to recipients’ incomes. While existing studies consistently 

document large reductions in labor force participation, we find little evidence of such 

extensive margin effects. Instead, pension eligibility appears to reduce the labor 

supply along the intensive margin. This suggests that the degree of program 

generosity may shape not only the magnitude but also the margin along which labor 

supply responses occur. 

There has been an increase in the number of studies focusing on the effects of the 

basic pension in South Korea on elderly outcomes, mostly written in Korean (Sung 

and Lee, 2018; Kim and Kim, 2021; Kim et al., 2022; Jin, 2023; Park et al., 2024). 

A recurring limitation in most of these cases, however, is that identification typically 

compares pension recipients to non-recipients within the elderly population. Given 

that receipt status is related to income and asset levels, such comparisons may reflect 

underlying differences in economic conditions rather than effects of the pension 

itself. Many studies also rely on narrow pre- and post-policy windows, limiting pre-

trend testing and the detection of longer-run effects. We address these concerns by 

exploiting the age-based eligibility cutoff for the Basic Pension in a difference-in-

differences design using data from 2009 to 2018. Relying on eligibility variation 

rather than actual receipt mitigates selection bias and yields cleaner causal evidence. 

We also go beyond extensive margin effects to examine full-time employment and 

hours worked. Because our estimates reflect intent-to-treat effects based on age 

eligibility rather than actual receipt, we further examine heterogeneous effects by 

education level and income group to better approximate treatment effects on actual 

recipients. 

The remainder of this paper is organized as follows. Section 2 describes the 

background and outlines the details of the Basic Pension reform. Section 3 reviews 

the relevant literature. Section 4 presents the data sources, details the sample 

construction process, and defines key variables. Section 5 outlines our empirical 

strategy. Section 6 presents the empirical results on labor supply and consumption. 

Section 7 summarizes the findings and concludes the paper. 
 

 

II. Background 
 

South Korea is undergoing one of the fastest demographic transitions toward an 

aging society. While the OECD average elderly population ratio increased from 

12.81% in 2000 to 18.63% in 2024, South Korea’s rose from 7.22% to 19.27%, 

surpassing the OECD average (World Bank, 2024). The proportion of people aged 

65 or older is expected to reach 44% by 2050 (The Lancet Regional Health–Western 

Pacific, 2023). This demographic shift has been accompanied by persistently high 

poverty rates among the elderly, averaging 44.08% between 2011 and 2022, a rate 

among the highest in the OECD for most of these years (OECD, 2022). 
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FIGURE 1. POPULATION AGED 65+ (2000–2024) 

Note: Population ages 65 and above (% of total population). 

Source: World Bank Open Data (2024). 

 

 

To address these challenges, South Korea introduced the National Pension System 

(NPS) in 1988, which is a defined benefit system (Lee and Shin, 2024) with initial 

coverage for workplaces employing ten or more full-time employees (National 

Pension Service, 2025), requiring at least ten years of contribution (Ministry of 

Government Legislation, 2024). Due to the gradual roll out to cover smaller 

workplaces, many older adults at the time had limited opportunities to enroll. 

Consequently, they reached old age without pension coverage. Early enrollees also 

tended to have short contribution periods, resulting in inadequate benefits.  

In light of the persistent poverty rate among the elderly and the limited coverage 

of the NPS, the government enacted the Basic Old-Age Pension Act on April 25, 

2007, which came into effect on January 1, 2008. The Basic Old-Age Pension is a 

non-contributory scheme in which the government provides a monthly cash benefit 

to the bottom 70% of the elderly population. This program aims to promote income 

security and enhance welfare in old age. However, the Basic Old-Age Pension, which 

had offered a maximum monthly benefit of 84,000 KRW (US$58),5 was criticized 

for failing to provide adequate support for the elderly (Lee et al., 2018; Kim and 

Jung, 2012). 

In response, the government implemented a major reform in 2014 to better support 

low-income older adults (Kang et al., 2022; Kim and Kim, 2021; Lee et al., 2018). 

The reform significantly raised the maximum monthly benefit from 99,100 KRW 

(US$68) to 200,000 KRW (US$138) and renamed the program the Basic Pension. 

As a result, the budget increased significantly from 210 billion KRW (US$145 

 
5US$1 is equal to 1,449 KRW as of February 7, 2025. 
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FIGURE 2. BASIC PENSION INCOME MONTHLY THRESHOLDS (2011–2025) 

Note: The figure displays the annual income threshold used to determine eligibility for the Basic Pension, set by the 
Ministry of Health and Welfare (MOHW). All monetary values are in Korean won (KRW). US$1 is equal to 1,449 
KRW as of February 7, 2025. 

Source: Data are based on annual guidelines published by the MOHW. 

 

 

million) allocated for the Basic Old-Age Pension in the first half of 2014 to 470 

billion KRW (US$324 million) for the Basic Pension in the second half of the same 

year (Ministry of Health and Welfare, 2015a; 2015b). 

Eligibility for both the Basic Old-Age Pension and Basic Pension was limited to 

individuals aged 65 or older, with recognized income levels below annually adjusted 

thresholds.6  Figure 2 presents the eligibility thresholds for households with one 

eligible elderly member and those with two eligible elderly members. The thresholds 

are determined each year by the Minister of Health and Welfare based on the amount 

of the previous year adjusted for the national consumer price inflation rate as 

published by Statistics Korea.  

Table 1 presents the annual changes in the maximum pension benefit7 for single-

person households, reflecting the transition from the Basic Old-Age Pension to the 

Basic Pension scheme. The benefit amount is adjusted annually based on the 

Consumer Price Index (CPI) inflation rate, and it has increased every year except in 

2021. To account for differences in living costs between single-person and two-

person (typically a couple) households and to avoid overlapping support, the Basic 

Pension benefit is reduced by 20% for each recipient when both spouses are eligible 

(Ministry of Health and Welfare, 2015b). As a result, households with two eligible 

 
6Recognized income is a comprehensive measure that includes both actual income and imputed income from 

assets. A detailed explanation of its calculation is provided in Appendix A.  
7For clarity, we refer to the maximum cash transfer under the Basic Pension system as the ‘maximum pension 

amount,’ although official government documents use the term ‘Standard Pension Amount.’  
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TABLE 1—CHANGES IN THE MAXIMUM PENSION AMOUNTS 

Pension Period 

Single 
Couple  

(Combined) Pension Amount 
Increase from 

Previous Period 

Basic Old-Age 
Pension 

2008.1–2009.3 84,000 - 168,000 
2009.4–2010.3 88,000 4,000 176,000 
2010.4–2011.3 90,000 2,000 180,000 
2011.4–2012.3 91,200 1,200 182,400 
2012.4–2013.3 94,600 3,400 189,200 
2013.4–2014.3 96,800 2,200 193,600 
2014.4–2014.6 99,100 2,300 198,200 

Basic Pension 

2014.7–2015.3 200,000 100,900 320,000 
2015.4–2016.3 202,600 2,600 324,160 
2016.4–2017.3 204,010 1,410 326,416 
2017.4–2018.3 206,050 2,040 329,680 
2018.4–2018.8 209,960 3,910 335,936 
2018.9–2019.3 250,000 40,040 400,000 

2019.4–2019.12 300,000 50,000 480,000 
2020.1–2020.12 300,000 0 480,000 
2021.1–2021.12 300,000 0 480,000 
2022.1–2022.12 307,500 7,500 492,000 
2023.1–2023.12 323,180 15,680 517,088 
2024.1–2024.12 334,810 11,630 535,696 
2025.1–2025.12 342,510 7,700 548,016 

Note: This table reports statutory maximum monthly benefit amounts. All monetary values are in Korean won 
(KRW). The combined amount for couples is calculated as 160% of the single-person amount, reflecting a 20% 
reduction per eligible spouse. The maximum benefit of 300,000 KRW was not uniformly applied to all recipients 
upon its introduction. The government initially extended the 300,000 KRW benefit to recipients in the bottom 20% 
of the income distribution in April of 2019, expanded it to the bottom 40% in January of 2020, and applied it to all 
eligible recipients (bottom 70%) starting in January of 2021. 

Source: Data for 2008–2020 are reproduced from Kim and Kim (2021); data for 2021–2025 are based on annual 

guidelines published by the Ministry of Health and Welfare (MOHW). 

 
 

elderly members receive a combined benefit equal to 160% of the single eligible 

elderly household amount. For example, in 2014, eligible individuals in single-

person households received 200,000 KRW (US$138) per month, while each eligible 

individual in a corresponding two-person household received 160,000 KRW 

(US$110), due to the 20% reduction applied to each recipient, making the combined 

total 320,000 KRW (US$221).  
 

 

III. Data 
 

We use data from the Korea Welfare Panel Study (KoWePS) to estimate the causal 

impact of the Basic Pension program. KoWePS is an annual longitudinal survey that 

has been conducted jointly by the Korea Institute for Health and Social Affairs 

(KIHASA) and Seoul National University annually since 2006. It collects detailed 

information on household characteristics, income, welfare benefits, and the 

economically active status of households, making it a valuable dataset for analyzing 

labor supply decisions and household expenditure patterns and assessing the impact 
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of the Basic Pension. KoWePS also records whether the respondents receive the 

Basic Pension. Given its focus on welfare, KoWePS utilizes a stratified sampling 

design that oversamples low-income households. To maintain national 

representativeness for the elderly population, our analysis incorporates the 

longitudinal sampling weights provided with the dataset to adjust for this 

oversampling. 

We use the 4th–13th waves (2009–2018) of KoWePS. We begin our sample in 

2009 to avoid contamination from the introduction of the Basic Old-Age Pension in 

2008. We conclude the sample in 2018 to avoid the subsequent policy shifts in 2019 

and 2020, during which benefit amounts began to vary based on the recipient’s 

income classification. We restrict our analysis to individuals aged between 55 and 

74, defining the 55-64 age group as the control group and the 65-74 group as the 

treatment since age 65 is the eligibility threshold for the Basic Pension. 

Our main outcome variables include household expenditure, which is adjusted for 

inflation, current employment status, labor force participation status, self-

employment status (among the employed), full-time work status (among the 

employed) status, and work hours (among the employed). 

Table 2 presents summary statistics, separately for the treatment and control 

groups in the analysis sample. In terms of household expenditure, the control group 

spends an average of 3,956,800 KRW (US$2,730), whereas the treatment group 

spends 2,481,000 KRW (US$1,712). The expenditure measure includes a broader 

range of expenses, such as housing-related costs (including rent), tax and social 

security contributions, and various consumption categories (e.g., food, healthcare, 

education, leisure, and transportation). 

The labor force participation rate declines from 64% to 37% between the control 
 

 
TABLE 2—SUMMARY STATISTICS 

 Control Group (Age 55-64) Treated Group (Age 65-74) 

 Obs. Mean Std. dev. Obs. Mean Std. dev. 

Household expenditure 28,022 395.68 289.35 34,415 248.10 212.41 

Log (Household expenditure) 28,022 5.76 0.68 34,415 5.27 0.70 

In labor force 28,022 0.64 0.48 34,414 0.37 0.48 

Employed 28,022 0.62 0.49 34,414 0.36 0.48 

Self-employed 17,461 0.28 0.45 14,540 0.41 0.49 

Full-time worker1) 9,351 0.89 0.32 4,892 0.73 0.45 

Work hours 17,461 37.95 20.15 14,540 28.69 22.30 

Household size 28,023 2.74 1.10 34,415 2.31 1.14 

Age 28,023 59.14 2.85 34,415 69.14 2.83 

Male 28,023 0.48 0.50 34,415 0.45 0.50 

Middle school or less 28,023 0.48 0.50 34,415 0.69 0.46 

High school or less 28,023 0.36 0.48 34,415 0.21 0.41 

College or more 28,023 0.16 0.37 34,415 0.10 0.30 

Married 28,021 0.80 0.40 34,411 0.72 0.45 

Metropolitan region2) 28,023 0.47 0.50 34,415 0.44 0.50 

Homeowner 28,023 0.70 0.46 34,415 0.73 0.44 

Owns car 28,001 0.64 0.48 34,405 0.39 0.49 

Note: 1) Only wage workers were asked about their full-time status; 2) Metropolitan region refers to the Seoul 
Metropolitan Area (Seoul, Incheon, and Gyeonggi-do); 3) All expenditures are presented as 10,000 KRW (US$7). 
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and treatment groups, with the employment likelihood displaying a similar pattern. 

The likelihood of being self-employed among the employed is 28% for the control 

group and 41% for the treatment group. This pattern is consistent with the possibility 

that older individuals who wish to continue working may face greater difficulty 

obtaining wage employment and therefore turn to self-employment. In South Korea, 

limited opportunities for wage employment have been identified as a factor 

contributing to entry into self-employment (Lee, 2020). Among wage workers, the 

proportion of full-time workers is 89% for the control group, whereas it is 73% for 

the treatment group. Work hours are higher for the control group, with weekly work 

hours being about 38 hours and close to 29 hours for the control and treatment 

groups, respectively.  

We control for additional covariates, including age, gender, household size, 

education level, marital status, and metropolitan residence. When comparing the 

proportion of males between the control and treatment groups, the former shows 

48% and the latter 45%, consistent with the fact that women typically outlive men. 

We also control for asset ownership, specifically whether the individual belongs to a 

household that owns a home and/or a car.  

 

 

IV. Empirical Strategy 
 

Leveraging the variation in Basic Pension eligibility, where individuals become 

eligible for the old-age pension program starting from the month they turn 65, we 

employ the following difference-in-differences design:  

(1) 0 1 2 3it i t i t it i t itY Treat Post Treat Post X       = + + +  + + + +  

Here, itY   is the outcome variable, in this case labor market outcomes and 

consumption, and iTreat  is an indicator variable equal to 1 if the individual is aged 

65 or older. tPost  is a post-pension reform indicator that equals 1 if the year is 2015 

or later. Although the Basic Pension reform was enacted in July of 2014, the KoWePS 

survey is administered annually during the first half of each year. Because the 2014 

survey wave was fielded prior to the reform’s implementation, we classify 2014 as 

belonging to the pre-reform period. Our coefficient of interest is 3 , which estimates 

the effect of the policy change on the outcome variable. The control vector itX  

consists of household size, age, educational background, marital status, metropolitan 

residence status, and house and car ownership status. Individual fixed effects i  are 

included to capture individual unobservables that may be correlated with pension 

receipt status and outcomes. t , year fixed effects, are also included. We use standard 

errors clustered at the individual level. 

A key identifying assumption when using the difference-in-differences strategy is 

the parallel trend assumption. This assumption posits that in the absence of any 

policy intervention, the trends in outcome variables for both the treatment and 

control groups would have evolved similarly over time. To test this assumption, we 

conduct an event study style analysis. These results are presented in Appendix Figure 
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A1.8 All outcome variables satisfy the parallel trends assumption. The treatment and 

control groups exhibited no statistically significant pre-reform differences that could 

confound post-reform trends, lending credibility to our analysis.  

The literature suggests that responses to cash transfers vary by socioeconomic 

status (Barrientos, 2003; Fetter and Lockwood, 2018; Kaushal, 2014; Koh and Yang, 

2021). Given that the target of the Basic Pension was the bottom 70% of the elderly, 

the marginal benefits and subsequent behavioral responses may differ depending on 

the economic circumstances of each individual. To examine such heterogeneity, we 

use education level as a proxy for individuals’ economic circumstances. We estimate 

a triple-difference (DDD) model that takes advantage of the variation in educational 

attainment among the elderly. Specifically, we define individuals whose highest level 

of education is middle school or below as the low-education group and examine 

whether their labor market responses and consumption behaviors display 

heterogeneity. We estimate the following regression:  

(2) 

0 1 2 3 4

5 6

7

( )

( ) ( )

( )

it i t i i t

i i i i

i t i it i t it

Y Treat Post Undermid Treat Post

Treat Undermid Post Undermid

Treat Post Undermid X

    

 

    

= + + + + 

+  + 

+   + + + +

 

This model builds on the baseline difference-in-differences specification by 

incorporating a triple-interaction term that captures variation by education level. The 

key coefficient of interest, 7  , captures the differential treatment effect for 

individuals with lower levels of education. All regressions include individual fixed 

effects ( i ), time fixed effects ( t ), and the same set of covariates itX  included in 

the DD specification. 

 

 

V. Analysis and Discussion 
 

A. Consumption 
 

We begin by examining the impact of the Basic Pension on household 

consumption, measured by household expenditure. Table 3 reports the estimated 

effects on consumption behavior. Consistent with its aim to enhance the financial 

stability of older adults, the pension reform led to a statistically significant increase 

in household expenditure levels at the 10 percent level (column 1). The full-sample 

estimate suggests an increase of approximately 12,087 KRW following the near 

doubling of the pension transfer—from 99,100 KRW (US$68) to 200,000 KRW 

(US$138) as a result of the reform. Despite the near doubling of pension benefits, 

household expenditure increased by only about 12% of the additional pension 

income, indicating that the consumption response was relatively limited. As prior   

 
8The pre-reform waves are 2009–2014, with 2014 omitted.  
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TABLE 3—EFFECTS OF THE BASIC PENSION REFORM ON HOUSEHOLD EXPENDITURE 

 Household Expenditure Log (Household Expenditure) 

 All Male Female All Male Female 

 (1) (2) (3) (4) (5) (6) 

Treat  Post 12.087* 13.220 10.413 -0.000 0.002 -0.002 

 (6.644) (10.572) (8.305) (0.012) (0.019) (0.016) 

Treat 1.443 3.327 -0.188 0.003 -0.004 0.007 

 (6.290) (11.940) (5.830) (0.012) (0.019) (0.015) 

Post 75.888* 53.364 97.281* 0.149** 0.116 0.184* 

 (44.985) (71.331) (56.139) (0.075) (0.114) (0.099) 

Household size 98.981*** 99.487*** 98.046*** 0.253*** 0.228*** 0.273*** 

 (9.646) (15.422) (12.217) (0.009) (0.014) (0.013) 

Age -7.993 -6.202 -9.797 -0.015* -0.013 -0.018 

 (5.235) (8.257) (6.587) (0.009) (0.013) (0.012) 

High school or less 2.508 13.048 -12.685 -0.020 0.041 -0.109 

 (16.044) (15.092) (34.984) (0.051) (0.058) (0.095) 

College or more 72.522 65.956 63.978 0.103 0.148 0.021 

 (45.223) (71.816) (61.492) (0.107) (0.169) (0.152) 

Married -64.848*** -41.995 -74.858*** -0.121*** -0.052 -0.161*** 

 (17.470) (45.968) (13.918) (0.029) (0.061) (0.031) 

Metropolitan region 71.737** 88.583* 57.937 0.125** 0.181* 0.085 

 (31.153) (53.374) (35.766) (0.060) (0.101) (0.071) 

Homeowner 1.380 0.654 2.468 0.011 0.003 0.016 

 (9.327) (15.809) (10.763) (0.017) (0.027) (0.020) 

Owns car 45.414*** 45.627*** 45.880*** 0.149*** 0.140*** 0.152*** 

 (5.457) (8.418) (7.100) (0.010) (0.014) (0.015) 

Constant 533.578* 420.648 638.627* 14.998*** 14.926*** 15.104*** 

 (306.033) (481.706) (385.714) (0.514) (0.776) (0.680) 

Observations 41,482 17,295 24,187 41,482 17,295 24,187 

R-squared 0.777 0.761 0.787 0.864 0.858 0.863 

Dep. var. mean 353.1 389.4 319.9 14.83 14.95 14.72 

Note: Individual fixed effects and year fixed effects are included in all estimations. Standard errors are clustered at 
the individual level. *** p<0.01, ** p<0.05, * p<0.1. 

 

 

research suggests that a recipient’s gender affects resource allocation, 9  we also 

examine the effect separately by gender. The coefficient estimates for males (column 

2) and females (column 3) are both positive and comparable in magnitude to the full-

sample estimate, though statistical significance is no longer maintained. The results 

remain insignificant for the log of consumption (columns 4–6). This relatively 

modest consumption response is consistent with the evidence in Appendix Table A1 

showing that public transfers partially crowded out private ones. 

To further investigate, we restrict the sample to individuals aged 58–71 (Appendix 

Table A2). In this narrower window, we find a stronger and more pronounced 

increase in expenditure. This suggests that our baseline full-sample results provide a 

conservative estimate of the reform’s impact, as the consumption response appears 

concentrated among those closer to the eligibility threshold. 

 
9For instance, research has shown that the gender of the pension recipient influences how the income is spent. 

Duflo (2003) shows that grandmothers in South Africa tend to invest more in girls as their pension income increases, 

while Qian (2008) finds that increased income among adult females positively affects girls’ survival rates, whereas 

male income has the opposite effect in China. 
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While we treat 2014 as the pre-reform year given that the survey data were 

collected in the first half of the year, the announced reform may have induced 

anticipatory behavioral responses prior to its implementation in July of that year. 

Such anticipation could lead to an underestimation of the true effect. To address this 

concern, we re-estimate the main specification while excluding the year 2014 for 

robustness. These results, reported in Appendix Table A3, are consistent with the 

findings of the main sample. 

 

B. Labor Supply 
 

Next, we explore the effect of the Basic Pension reform on elderly labor market 

outcomes. Table 4 shows that the increase in benefits from the Basic Pension reform 

had no impact on overall labor force participation (column 1) or the likelihood of 

employment (column 2). These findings suggest that pension eligibility does not lead 

to substantial labor market withdrawal among the elderly at the extensive margin or 

create significant labor disincentives. This result is consistent with prior findings 

using South Korean data showing no significant impact of the Basic Pension (Jin, 

2023) or the Basic Old-Age Pension (Koh and Yang, 2021) on overall employment 

rates.10 We also find that the modest increase in pension benefits has no effect on 

the likelihood of self-employment among employed individuals (column 3), where 

self-employment serves as a proxy for low-quality jobs compared to wage 

employment. On the other hand, in column 4, the coefficient on the interaction term 

for full-time employment (among wage workers) is negative and significant. The 

estimated treatment effect indicates that individuals in the treatment group are 9 

percentage points less likely to work full-time, relative to the baseline mean of 0.73 

for the treatment group (a decline of approximately 12 percent from the mean). This 

is reflected in the impact of the basic pension reducing work hours by approximately 

three hours per week among those who are employed in column 5 of Table 4.11 

We also present the results from the subgroup analysis by gender in Table 5, which 

are broadly consistent with the full-sample findings. The pension reform shows no 

significant impact on labor force participation (column 1), employment likelihood 

(column 2), or the likelihood of self-employment (column 3) for either males or 

females. However, the male and female subsamples both exhibit declines in work 

intensity levels. Among those affected by the reform, males are 9.1 percentage points 

less likely to be employed full time, while females show a larger decline of 7.6 

percentage points (column 4). Lastly, the reform reduced weekly working hours 

among the employed by 2.96 hours for men (column 5), though the reduction of 1.1 

hours for women is not statistically significant. These findings suggest that the Basic 

Pension reform may have contributed to reduced work intensity, potentially reflecting  

 
10 This stands in contrast to a large body of evidence from other countries indicating that old-age pension 

programs reduce the labor supply among the elderly. See, for example, one study in the context of South Africa 

(Ranchhod, 2006) and other in the context of India (Kaushal, 2014; Unnikrishnan and Imai, 2020).  
11While our findings indicate that the Basic Pension reduces work hours, a previous study of the Basic Old-Age 

Pension reports no such effect (Koh and Yang, 2021). This difference may be attributable to the relatively small 

benefit amount at the initial introduction of the program and to the near-complete crowding out of private transfers 

observed at the time, given that it was the first instance of a non-contributory old age pension provision. This pattern 

is consistent with work by Ranchhod (2006), which examined the impact of the South African old age pension. 
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TABLE 4—EFFECTS OF THE BASIC PENSION REFORM ON LABOR SUPPLY 

 
In Labor 

Force 

Employed Self-

employed 

Full-time 

Worker 

Work hours 

 (1) (2) (3) (4) (5) 

Treat  Post 0.005 0.005 0.018 -0.087*** -2.221*** 

 (0.015) (0.015) (0.017) (0.027) (0.826) 

Treat -0.015 -0.018 0.008 -0.004 -0.170 

 (0.013) (0.013) (0.017) (0.027) (0.790) 

Post -0.072 -0.081 -0.025 0.310** 1.678 

 (0.068) (0.073) (0.062) (0.138) (4.178) 

Household size -0.016* -0.012 -0.004 -0.010 0.325 

 (0.008) (0.008) (0.007) (0.009) (0.389) 

Age -0.006 -0.004 0.000 -0.047*** -0.756 

 (0.008) (0.009) (0.007) (0.016) (0.496) 

High school or less 0.101 0.057 -0.155 -0.007 8.671** 

 (0.083) (0.105) (0.155) (0.053) (4.271) 

College or more 0.156 0.115 -0.115 0.021 7.768 

 (0.127) (0.140) (0.164) (0.054) (6.050) 

Married 0.051* 0.049* -0.107** 0.012 1.120 

 (0.026) (0.026) (0.053) (0.048) (1.526) 

Metropolitan region -0.132** -0.108 0.054 -0.004 6.140* 

 (0.067) (0.069) (0.077) (0.045) (3.259) 

Homeowner 0.008 0.006 -0.021 -0.004 0.052 

 (0.016) (0.016) (0.022) (0.021) (0.916) 

Owns car 0.009 0.008 -0.027** -0.009 0.179 

 (0.011) (0.011) (0.013) (0.022) (0.614) 

Constant 0.948** 0.856* 0.483 3.540*** 73.770*** 

 (0.470) (0.503) (0.428) (0.911) (28.266) 

Observations 41,482 41,482 21,744 10,176 21,744 

R-squared 0.729 0.717 0.858 0.626 0.702 

Dep. var. mean 0.547 0.535 0.305 0.846 36.91 

Note: Individual fixed effects and year fixed effects are included in all estimations. Standard errors are clustered at 
the individual level. *** p<0.01, ** p<0.05, * p<0.1. 

 

 
TABLE 5—EFFECTS OF THE BASIC PENSION REFORM ON LABOR SUPPLY BY GENDER 

 
In Labor 

Force 

Employed Self-

employed 

Full-time 

Worker 

Work hours 

 (1) (2) (3) (4) (5) 

Panel A. Male 

Treat  Post 0.005 0.001 0.004 -0.091** -2.960** 

 (0.023) (0.024) (0.024) (0.036) (1.197) 

Observations 17,295 17,295 10,909 5,189 10,909 

R-squared 0.712 0.697 0.865 0.547 0.677 

Dep. var. mean 0.673 0.656 0.384 0.929 39.67 

Panel B. Female 

Treat  Post 0.003 0.006 0.035* -0.076* -1.106 

 (0.019) (0.019) (0.024) (0.042) (1.020) 

Observations 24,187 24,187 10,835 4,987 10,835 

R-squared 0.714 0.707 0.826 0.622 0.718 

Dep. var. mean 0.431 0.425 0.194 0.728 33.01 

Note: Individual fixed effects and year fixed effects are included in all estimations. Standard errors are clustered at 
the individual level. *** p<0.01, ** p<0.05, * p<0.1. 
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a reduced financial need to remain in more demanding or time-intensive jobs. 

Although increases in unearned income typically discourage the supply of labor 

(Imbens et al., 2001), we find limited effects, with responses primarily at the 

intensive margin. The modest consumption response suggests that the (perceived) 

net financial gains were not substantial enough to induce significant changes in the 

labor supply, particularly for those whose incomes were low enough to be eligible 

for the transfer. It should also be noted that in 2013, prior to the reform, only 36.65% 

of individuals aged 65–74 in the treatment group were employed. This relatively low 

baseline employment rate implies more limited room for labor supply adjustments 

compared to younger age groups with higher employment levels.  

We show that our results are robust to several sensitivity checks. Given that the 

difference-in-differences approach relies on the control group being a valid 

counterfactual relative to the treated group, we restrict the sample to a narrower age 

range of elderly individuals aged 58-71. In this case, the control group includes 

individuals aged 58-64, while the treatment group comprises those aged 65-71. As 

shown in Appendix Table A4, the estimated effects remain consistent with our main 

results. Although no confounding events coincided with the pension reform, we 

further test the robustness of our results by estimating the models over a shorter 

sample period. These results are presented in Figure A2. The results remain 

consistent across the 2009-2018, 2010-2017, and 2011-2016 windows, suggesting 

that our findings are not sensitive to the choice of sample period.12 In the male and 

female subsample analysis, statistical significance tends to diminish with a shorter 

sample period, but the direction of the effects remains consistent. 

 

C. Heterogeneity Analysis by Education Level 
 

The Basic Pension reform was designed to target economically disadvantaged 

elderly individuals. It is therefore likely that the impact would vary by the 

socioeconomic status of the recipients as found in previous studies (Baird et al., 

2018; Barrientos, 2003; Fetter and Lockwood, 2018; Kaushal, 2014). We use 

educational attainment as a proxy for socioeconomic status. Within the treatment 

group (ages 65–74) in our analysis sample, 69% of individuals have a middle school 

education or less (see Table 2). 

On average individuals with middle school education or less, have lower 

household expenditure, less likely to be a homeowner, and are also less likely to own 

a car, suggesting that education level is a suitable proxy for socioeconomic status in 

Appendix Table A6. Specifically, household expenditure is substantially higher for 

the higher-educated group (3,344,000 KRW (US$2,307)) compared to the lower 

educated group (2,091,100 KRW (US$1,443)). There also seem to be differences in 

 
12We also conduct a robustness check on labor supply outcomes by excluding the year 2014, which is the year 

of the reform. These results are reported in Appendix Table A5. The pattern of statistical significance remains 

consistent with the main findings. No significant effects are found at the extensive margin across all subgroups. At 
the intensive margin, the estimated coefficients are larger in magnitude, particularly for full-time work status and 

weekly working hours. For instance, the reduction in working hours among older men increases from 2.96 to 4.02 

hours per week. These results suggest that the main estimates are conservative while also confirming that our results 

are robust to the exclusion of the 2014 observations. 
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gender composition in that 34% of individuals with a middle school education or less 

are male, whereas 71% of those with more than a middle school education are male. 

Table 6 presents the results from the triple-difference estimation of Equation (2). 

For the full sample (Panel A), the estimated effects on consumption outcomes are 

statistically insignificant in both levels and logarithmic terms (columns 1–2), 

indicating no significant heterogeneity in the consumption response by education 

level. In contrast, labor market outcomes display heterogeneity. The reform led to a 

reduction in labor force participation and employment among the low-educated 

relative to their higher-educated counterparts, as indicated by the statistically 

significant estimates in columns 3 and 4. However, no such differential impact is 

observed among the employed, where estimates for self-employment, full-time 

status, and weekly working hours remain statistically insignificant (columns 5–7). 

Next, we examine gender-specific effects in Panels B and C. For males (Panel B), 

the triple interaction coefficients show no statistically significant effects on either 

household consumption or labor market outcomes. While these estimates are 

directionally consistent with the findings for women, their lack of statistical 

significance makes it difficult to distinguish whether the responses among men truly 

do not vary by education level or if the analysis lacks the statistical power to detect 

such differences within the smaller male subsample. For females (Panel C), the 

estimates similarly indicate no differential effects by education on consumption 

outcomes (columns 1–2). For labor market outcomes, however, we find significant 

heterogeneity by education at the extensive margin. Specifically, relative to their 

higher-educated counterparts, low-educated women experienced a 15.9 percentage 

point larger decline in labor force participation and a 15.7 percentage point larger 

decline in employment (columns 3–4). No differential effects by education are 

observed for self-employment, full-time status and work hours. 
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1D. Heterogeneity by Income Group 
 

While educational attainment serves as a proxy for long-term socioeconomic 

status, it may not fully capture a household’s current financial circumstances. To 

more directly assess the role of economic vulnerability and potential liquidity 

constraints, we examine heterogeneity by income group. We define ‘low-income’ 

households as those with earnings below 60 percent of the median household 

income12 and re-estimate the main specification for these subgroups. This approach 

allows us to examine whether the reform’s impact is concentrated among households 

that face binding liquidity constraints and may thus respond differently to the 

increase in pension income. 

Table 7 presents the results of the heterogeneity analysis by income group. In 

column 1, while non-low-income households exhibit a significant increase in 

household expenditure (Panel A), low-income households show no such response 

(Panel B). Regarding labor supply, neither income group exhibits significant effects 

at the extensive margin (columns 3–4). However, we observe distinct patterns of 

adjustment in work intensity. Among non-low-income households, the reform led to 

a significant reduction in both the likelihood of full-time employment and total 

weekly working hours (columns 6–7), particularly for men. While the estimates for 

women in the same income bracket are not statistically significant, the coefficients 

carry the same signs and show comparable magnitudes, suggesting a consistent 

 

 
TABLE 7—EFFECTS OF THE BASIC PENSION REFORM ON LABOR SUPPLY AND CONSUMPTION BY GENDER 

 Expenditure  Labor Supply  

 
HH Exp Log (Exp)  In Labor 

Force 

Employed Self-

employed 

Full-time 

Worker 

Work 

Hours 

 (1) (2)  (3) (4) (5) (6) (7) 

Panel A. Non-Low-Income Households  

All 24.742** 0.032*  0.001 0.004 0.016 -0.068* -4.059** 

 (10.183) (0.017)  (0.021) (0.021) (0.030) (0.036) (1.934) 

Male 24.608* 0.030  -0.018 -0.014 0.032 -0.078* -7.279** 

 (14.819) (0.025)  (0.031) (0.031) (0.046) (0.044) (3.335) 

Female 25.992* 0.036  0.028 0.029 -0.003 -0.048 -1.938 

 (13.563) (0.024)  (0.026) (0.026) (0.038) (0.061) (2.214) 

Panel B. Low-Income Households  

All -6.957 -0.038  0.024 0.010 0.023 0.014 -2.617** 

 (6.473) (0.026)  (0.031) (0.031) (0.026) (0.112) (1.182) 

Male -17.316 -0.081*  0.077 0.028 0.002 -0.124 -2.980* 

 (13.102) (0.047)  (0.057) (0.057) (0.031) (0.211) (1.555) 

Female -0.672 -0.012  -0.012 -0.004 0.063 0.076 -1.853 

 (6.803) (0.030)  (0.035) (0.035) (0.045) (0.132) (1.554) 

Controls YES YES  YES YES YES YES YES 

Note: Each cell represents the estimated coefficient of the interaction term (Treat  Post) from separate regressions. 
All models include individual fixed effects, year fixed effects, and control variables. Standard errors are clustered at 
the individual level. *** p<0.01, ** p<0.05, * p<0.1. 

 
12This classification follows the KoWePS sampling design, which uses 60% of the median as the threshold to 

distinguish low-income from non-low-income cases. 
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directional response. In contrast, for low-income households, full-time work status 

remains unaffected, and the reduction in labor supply is limited to a smaller decline 

in working hours observed only among men (column 7). These results suggest that 

while a reduction in work intensity is present across the sample, the ability to 

transition out of full-time employment is concentrated among elderly with higher 

current incomes. 

 

 

VI. Conclusion 
 

Using a difference-in-differences approach with data from the Korea Welfare 

Panel Study (KoWePS), this study examines the effects of South Korea’s 2014 Basic 

Pension reform on consumption and labor supply among the elderly. We find that 

while the expansion of public transfers was partially offset by a decline in private 

transfers, the reform still generated a modest but statistically significant increase in 

household expenditure, equivalent to roughly 12 percent of the benefit hike. Turning 

to labor supply outcomes, we find no significant effect on labor force participation 

or employment. Instead, we find evidence that the reform reduced work intensity, 

with significant declines in full-time employment and weekly working hours among 

the employed. 

These average effects, however, mask important heterogeneity across 

socioeconomic groups. Using educational attainment as a proxy, we find that the 

labor supply responses among men were statistically indistinguishable across 

education levels. In contrast, low-educated women experienced significantly larger 

reductions in labor force participation and employment relative to their higher-

educated counterparts, suggesting that the extensive-margin response was 

concentrated among the most socioeconomically vulnerable women. Further 

heterogeneity by income group reveals important differences in how households 

adjusted consumption and labor supply behavior. Among non-low-income 

households, the reform generated a significant increase in household expenditure and 

reductions in full-time employment and working hours among the employed, 

particularly among men. Among low-income households, in contrast, we find little 

evidence of changes in either consumption or labor supply, aside from a reduction in 

working hours among men. 

Taken together, these findings suggest that the Basic Pension provided meaningful 

income relief for some older adults with sufficient economic flexibility to reduce 

their labor supply, while remaining insufficient to enable a broader withdrawal from 

work among elderly individuals facing persistent economic hardship. More broadly, 

our results highlight that even a near-universal pension expansion can generate 

highly uneven behavioral responses across socioeconomic groups, underscoring the 

importance of considering heterogeneity when evaluating the welfare and labor 

market effects of old-age income-support programs.  
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APPENDIX 
 

A. Recognized Income Formula for Basic Pension Eligibility 
 

The recognized income formula is central to assessing eligibility for the Basic 

Pension. This formula combines both a monthly income evaluation and converted 

monthly asset income to provide a comprehensive measure of an applicant’s 

financial standing. The monthly income evaluation is calculated as follows:  

0.7 ( 1,100,000 )

12

20,000,000
0.04

12

Recognized Income

Earned Income KRW Other Income

General Asset Area Based Asset Deduction

Luxury Item Value
Financial Asset KRW Debt

=  − +

− 
+ 

= + 
− −  

 

 

This calculation incorporates diverse income sources, including business income, 

property income, and public transfer payments, as well as imputed income from free 

lodging. The converted monthly asset income further adjusts for assets such as 

general property, financial savings, and luxury items, with the basic deduction for 

general property varying across metropolitan areas, small and medium-sized cities, 

and urban/rural areas. The annual conversion rate is 4%. By integrating both income 

and asset evaluations, the formula ensures a fair and equitable assessment of 

financial need. 

 

  



VOL. 48 NO. 3 Effects of the Basic Pension Reform on Consumption and Labor Supply of the Elderly  43 

 

B. Tables and Figures 

 

 

 
(a) Household Expenditure 

 

 
(b) Log (Household Expenditure) 

 

 
(c) In Labor Force 

 

 
(d) Employed 

 

 
(e) Self-employed 

 

 
(f) Full-time Worker 

 

 
(g) Work Hours 

 
 

 

FIGURE A1. PARALLEL TREND ASSUMPTION 
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TABLE A1—EFFECTS OF THE BASIC PENSION REFORM ON PRIVATE TRANSFERS 

 All Male Female 

 (1) (2) (3) 

Panel A. All Households 

Treat  Post -0.293*** -0.208** -0.364*** 

 (0.061) (0.093) (0.079) 

Observations 41,482 17,295 24,187 

R-squared 0.754 0.749 0.749 

Dep. var. mean 3.581 3.167 3.959 

Panel B. Non-Low-Income Households 

Treat  Post -0.242** -0.169 -0.344** 

 (0.086) (0.121) (0.120) 

Observations 19,492 9,335 10,157 

R-squared 0.749 0.741 0.749 

Dep. var. mean 3.381 3.037 3.745 

Panel C. Low-Income Households 

Treat  Post -0.038 0.017 -0.081 

 (0.110) (0.192) (0.127) 

Observations 14,282 4,919 9,363 

R-squared 0.828 0.843 0.808 

Dep. var. mean 3.999 3.464 4.353 

Note: The dependent variable is the natural log of private transfers received. Individual fixed effects, year fixed effects 
and control variables are included in all estimations. Standard errors are clustered at the individual level. *** p<0.01, 
** p<0.05, * p<0.1. 

 

 
TABLE A2—EFFECTS OF THE BASIC PENSION REFORM ON HOUSEHOLD EXPENDITURE (AGE 58–71) 

 Household Expenditure  Log (Household Expenditure) 

 All Male Female  All Male Female 

 (1) (2) (3)  (4) (5) (6) 

Treat  Post 20.403** 29.810* 10.438  0.013 0.034 -0.009 

 (9.150) (15.792) (9.668)  (0.014) (0.022) (0.018) 

Observations 28,126 11,637 16,489  28,126 11,637 16,489 

R-squared 0.756 0.744 0.762  0.855 0.847 0.855 

Dep. var. mean 332.8 368.3 300.4  14.78 14.90 14.67 

Note: Individual fixed effects, year fixed effects and control variables are included in all estimations. Standard errors 
are clustered at the individual level. *** p<0.01, ** p<0.05, * p<0.1. 

 

 
TABLE A3—EFFECTS OF THE BASIC PENSION REFORM ON HOUSEHOLD EXPENDITURE (EXCLUDING 2014) 

 Household Expenditure  Log (Household Expenditure) 

 All Male Female  All Male Female 

 (1) (2) (3)  (4) (5) (6) 

Treat  Post 15.740** 16.785 14.071  0.002 -0.000 0.004 

 (7.627) (11.821) (9.806)  (0.015) (0.023) (0.019) 

Observations 37,047 15,463 21,584  37,047 15,463 21,584 

R-squared 0.789 0.861 0.790  0.866 0.861 0.865 

Dep. var. mean 353.3 389.3 320.8  14.83 14.95 14.72 

Note: Individual fixed effects, year fixed effects and control variables are included in all estimations. Standard errors 
are clustered at the individual level. *** p<0.01, ** p<0.05, * p<0.1. 
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TABLE A4—EFFECTS OF THE BASIC PENSION REFORM ON LABOR SUPPLY (AGE 58–71) 

 
In Labor 

Force 

Employed Self-

employed 

Full-time 

Worker 

Work hours 

 (1) (2) (3) (4) (5) 

Panel A. All 

Treat  Post 0.020 0.013 0.018 -0.064** -2.723*** 

 (0.014) (0.014) (0.014) (0.032) (0.865) 

Observations 28,126 28,126 14,812 6,891 14,812 

R-squared 0.731 0.721 0.870 0.648 0.725 

Dep. var. mean 0.524 0.513 0.319 0.831 36.13 

Panel B. Male 

Treat  Post 0.033 0.018 0.005 -0.079*** -3.324*** 

 (0.021) (0.022) (0.019) (0.029) (1.238) 

Observations 11,637 11,637 7,329 3,414 7,239 

R-squared 0.712 0.698 0.872 0.576 0.706 

Dep. var. mean 0.649 0.632 0.408 0.919 39.13 

Panel C. Female 

Treat  Post 0.006 0.006 0.031 -0.036 -1.780* 

 (0.018) (0.018) (0.019) (0.046) (1.067) 

Observations 16,489 16,489 7,483 3,477 7,483 

R-squared 0.724 0.716 0.845 0.640 0.734 

Dep. var. mean 0.411 0.405 0.193 0.707 31.87 

Note: Individual fixed effects, year fixed effects and control variables are included in all estimations. Standard errors 
are clustered at the individual level. *** p<0.01, ** p<0.05, * p<0.1. 

 

 
TABLE A5—EFFECTS OF THE BASIC PENSION REFORM ON LABOR SUPPLY (EXCLUDING 2014) 

 
In Labor 

Force 

Employed Self-

employed 

Full-time 

Worker 

Work hours 

 (1) (2) (3) (4) (5) 

Panel A. All 

Treat  Post 0.003 0.005 0.021 -0.112*** -3.070*** 

 (0.018) (0.018) (0.022) (0.033) (1.006) 

Observations 37,047 37,047 19,456 9,108 19,456 

R-squared 0.730 0.719 0.859 0.641 0.706 

Dep. var. mean 0.547 0.536 0.304 0.845 36.86 

Panel B. Male 

Treat  Post 0.008 0.009 -0.002 -0.100** -4.024*** 

 (0.027) (0.028) (0.030) (0.043) (1.423) 

Observations 15,463 15,463 9,774 4,657 9,774 

R-squared 0.700 0.700 0.867 0.556 0.682 

Dep. var. mean 0.673 0.657 0.382 0.927 39.60 

Panel C. Female 

Treat  Post -0.005 -0.001 0.051* -0.123** -1.592 

 (0.023) (0.023) (0.030) (0.052) (1.300) 

Observations 21,584 21,584 9,682 4,451 9,682 

R-squared 0.715 0.707 0.825 0.642 0.722 

Dep. var. mean 0.431 0.425 0.194 0.727 32.99 

Note: Individual fixed effects, year fixed effects and control variables are included in all estimations. Standard errors 
are clustered at the individual level. *** p<0.01, ** p<0.05, * p<0.1. 
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TABLE A6—SUMMARY STATISTICS AMONG TREATMENT GROUP BY EDUCATION ATTAINMENT 

 Middle School or Less  More than Middle School 

 Obs. Mean Std. dev.  Obs. Mean Std. dev. 

Household expenditure 27,005 209.11 167.00  7,410 334.40 269.15 

Log(Household expenditure) 27,005 5.11 0.67  7,410 5.60 0.64 

In labor force 27,004 0.37 0.48  7,410 0.37 0.48 

Employed 27,004 0.36 0.48  7,410 0.35 0.48 

Self-employed 11,576 0.40 0.49  2,964 0.41 0.49 

Full-time worker 3,542 0.70 0.46  1,350 0.77 0.42 

Work hours 11,576 26.68 21.37  2,964 33.25 23.66 

Household size 27,005 2.29 1.21  7,410 2.33 0.96 

Age 27,005 69.31 2.84  7,410 68.75 2.78 

Male 27,005 0.34 0.47  7,410 0.71 0.45 

Middle school or less 27,005 1.00 0.00  7,410 0.00 0.00 

High school or less 27,005 0.00 0.00  7,410 0.68 0.47 

College or more 27,005 0.00 0.00  7,410 0.32 0.47 

Married 27,001 0.66 0.48  7,410 0.86 0.35 

Metropolitan region 27,005 0.40 0.49  7,410 0.53 0.50 

Homeowner 27,005 0.70 0.46  7,410 0.79 0.41 

Owns car 26,997 0.30 0.46  7,408 0.59 0.49 

Note: 1) Only wage workers were asked about their full-time status; 2) Metropolitan region refers to the Seoul 
Metropolitan Area (Seoul, Incheon, and Gyeonggi-do); 3) All expenditures are presented as 10,000 KRW (US$7). 
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FIGURE A2. EFFECTS OF THE BASIC PENSION REFORM ON CONSUMPTION AND LABOR SUPPLY: 

DIFFERENT PERIODS 

Note: This figure plots estimated treatment effects of the Basic Pension reform across three different sample periods 
(2009-2018, 2010-2017, 2011-2016). Each panel shows point estimates and 95% confidence intervals based on 
standard errors clustered at the individual level. Outcomes include household expenditure, the log value of household 
expenditure, labor force participation, employment, self-employment, full-time work, and weekly work hours. Circle, 
square, and triangle markers correspond to the respective sample periods.  
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Ⅰ. 서 론

지급준비(지준) 제도는 각국의 통화정책 체계, 금융시장 상황 등에 따라 다양하게 

활용되어 왔다. 국내에서는 과거에 비해 그 역할이 축소되기는 하였으나, 급격한 신용 

팽창기에는 신용 조절을 위한 추가적인 정책 수단으로 활용할 여지도 상존한다. 예를 

들어 한국은행은 2006년 은행 차입을 통한 해외자금 유입 및 국내은행의 신용 공급 팽

창 상황에 대응하여 법정 지급준비율(지준율)을 인상한 경험이 있다. 즉, 그간 지준 제

도는 경상수지 흑자 및 외국인 투자자금 유입 등에 따른 대외 부문으로부터의 화폐 공

급이 지속되는 상황에서 기조적인 유동성 조절 수단으로 활용됐다고 할 수 있다. 또한 

우리나라의 높은 은행 대출 비율, 중앙은행의 거시건전성 정책 수단 미보유 등을 고려

할 때 지준 제도가 대안적인 거시건전성 정책 수단으로 활용될 가능성도 있다. 

그러나 2008년 글로벌 금융위기 이후 주요국을 중심으로 통화정책 체계가 변화하고 

새로운 건전성 규제 수단이 도입되는 등 지준 제도를 둘러싼 여건이 변화하고 있다. 예

를 들어 일부 주요국의 경우 대규모 양적 완화(quantitative easing: QE) 실시로 지급

준비금의 의무 적립 실효성이 감소한 가운데 유동성 커버리지 비율(liquidity coverage 

ratio: LCR) 등 새로운 규제의 도입은 지준 제도 운용에 큰 영향을 미치고 있다. 해당 

규제로 고유동성 자산에 대한 수요가 증가한 가운데, 은행들은 고유동성 자산 구성에

서 지준 또는 정부증권 등을 선택할 수 있어 지준 수요에 대한 불확실성이 증가한 것으

로 평가된다.

이처럼 글로벌 금융위기 이후 통화정책 및 유동성 규제 여건이 변화한 가운데, 우리

나라의 경우도 현 지준율 수준의 적정성 여부를 검토할 필요성이 커지고 있다. 우선, 

결제 유동성 측면의 현재 지준율 수준의 적정성 여부이다. 한국은행 자금조정대출 적

격담보증권 확대(2023년 7월)로 결제안정성 확보를 위한 금융기관 유동성 조달 창구

가 과거에 비해 확충되는 등 지준율을 현 수준보다 낮출 수 있는 여건이 조성되었다고 

볼 수 있다. 반면, 2023년 미국의 실리콘밸리은행(Silicon Valley Bank: SVB) 예금인

출사태 및 강화된 LCR 규제 등을 고려했을 때 지준율을 현 수준보다 오히려 인상해야 

할 필요성도 상존한다고 평가할 수 있다. 둘째는 대외 부문 유동성 조절 측면의 현재 

지준율 수준의 적정성 여부이다. 우리나라는 대체로 2010년경까지 국외부문(순수출)

을 통한 대규모 유동성 공급이 지속된 반면, 민간이나 국민연금의 해외투자는 미미하

여 중앙은행의 외환보유액 적립 필요가 높았다. 그에 따라 유동성 흡수(불태화)를 위

해 지준 제도의 기반 위에서 통화안정증권(통안증권) 발행이 증가했다. 그런데 2012

년 이후로 민간의 해외 증권투자와 국민연금의 해외투자 규모가 커짐에 따라 한국은행

이 외환보유액을 적립하면서 통안증권 발행을 통해 유동성을 흡수할 필요성이 크게 줄

어들었다. 이와 더불어 2009년 5만원권 발행 이후 민간의 화폐수요도 강해져 불태화

의 필요성이 감소하며 통안증권의 발행 필요성이 줄어든 것으로 볼 수 있다. 다만, 우
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리나라 채권시장에서는 통안증권이 1년물 이하, 1년물 및 2년물, 그리고 국채가 3년물 

이상의 만기를 담당하는 여건에서 채권시장의 균형적인 발전을 위해서라도 통안증권 

발행을 유지할 필요가 있다. 이런 배경에서 기조적으로 유동성을 흡수하고 있는 지준 

제도에 대해 현재의 지준율이 적정한지, 인하할 여지는 없는지에 대해 검토할 필요성

이 있다. 아울러 향후 비은행 예금취급기관의 지준 예치 의무 가능성 및 결제수단 다양

화에 따른 은행 수신 구조의 변화 등 국내 금융 여건의 변화가 지준 제도에 미칠 수 

있는 영향도 선제적으로 검토할 필요성이 제기된다. 

이처럼 2008년 글로벌 금융위기 이후 지준 제도를 둘러싼 국내외 여건의 변화로 우

리나라 지준 제도와 관련하여 광범위하고 지속적인 연구의 필요성이 커지고 있다. 특

히 우리나라의 경우 1997년 외환위기 이후 기존의 통화량 목표제 대신 물가안정목표

제를 채택하여 금리 중심의 통화정책 운영체계를 구축해 왔으며, 2006년 12월 이후로

는 법정 지준율의 변화가 없는 상태이다. 이에 따라 현재 변화된 여건에서 20년 가까

이 유지해 온 현재의 지준율 수준이 적정한지 그리고 금리 중심의 통화정책 체계에서 

지준이 가지는 기능은 무엇인지 등에 관한 체계적 검토가 필요한 시점이다. 

다만, 적정 지준율 수준을 검토하는 것은 쉽지 않은 과제이다. 예를 들어 지준 예치 

의무는 은행의 수익성에 부담을 주는 규제로서 해당 정책 변화는 은행의 대출 공급 여

력에 큰 영향을 미칠 수 있기에 보다 포괄적인 고려가 필요하다. 또한 LCR과 같은 대

체 규제 수단의 존재도 적정 지준율 검토에 고려되어야 할 요소이다. 다만, 우리나라를 

포함하여 OECD 주요국의 경우 개별 국가 단위에서 지준율에 관한 실증분석 등 선행 

연구는 매우 부족한 상황이다. 이는 주요국의 경우 LCR 등 지준을 대체할 수 있는 정

책 수단이 등장함에 따라 법정지준율이 변화한 사례가 많지 않다 보니 개별 국가 단위

에서 충분한 시계열 확보가 어렵기 때문이다. 우리나라도 2006년 말 이후 법정지준율 

변화가 없는 상황이다. 이러한 제약 등을 고려하여 본 연구는 실효지준율과 거시⋅금

융 변수 간의 안정적인 장기 관계를 찾아 일종의 정형화된 사실(stylized facts)을 제

시하는 것에 주안점을 두었다. 변화가 없는 법정지준율과 달리 실효지준율은 우리나라 

거시⋅금융의 여건 변화를 반영하여 수시로 변동하므로 해당 변수 간의 안정적인 장기 

관계와 향후 여건 변화에 따른 적정성 수준을 살펴보는 데 적합한 지표라고 할 수 있

다. 이에 따라 본 연구는 실효지준율에 대한 실증분석을 통해 졍형화된 사실들을 정리

한 것으로 향후 우리나라 지준 제도와 관련한 다양한 후속 연구에 기초가 될 수 있다는 

점에서 의의가 있다고 할 수 있다. 

본 연구의 주요 분석 결과는 다음과 같다. 첫째, 공적분 회귀분석 결과, 지난 20여 

년간 금리 중심의 통화정책 체계하에서도 우리나라의 실효지준율은 경제성장률 및 금

융스트레스지수와 대체로 양(+)의 장기 균형 관계를 형성하는 것으로 나타났다. 이러

한 분석 결과는 법정지준율이 인상되는 경우 유동성 공급 축소로 경제성장률이 둔화한

다는 직관과 괴리될 수 있다. 앞서 논의했듯이, 본 연구는 법정지준율의 외생적 충격이 

거시변수에 미치는 영향을 보는 것이 아니라 우리나라의 실효지준율 수준이 거시⋅금

융 변수와 맺는 장기적인 관계를 분석한다. 예를 들어 주택 등 자산시장의 활성화와 경
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제성장률의 확장은 시중 유동성을 늘리게 되며 이는 은행의 예금이 늘어나 통화 창출

이 활발해지고 결과적으로 지준이 늘어나게 되는 상황을 반영한다고 할 수 있다.1 둘

째, 공적분 회귀 추정에 기반하여 2045년까지 실효지준율을 전망한 결과, 기준 시나리

오에서 해당 지준율은 완만하게 하락하는 것으로 나타났다. 이는 가계부채 비율의 안

정화와 함께 경제성장률, 실질실효환율, 경상수지 비율, 콜금리 등 주요 거시⋅금융 변

수가 장기 균형 수준으로 수렴하는 추세를 반영한다고 할 수 있다. 셋째, 베이지안 

VAR을 이용한 2035년까지의 조건부 예측 결과, 실효지준율이 현 수준인 4.2%에서 유

지되는 경우가 현 수준 대비 1.5%p 상승 또는 하락하는 경우보다 거시⋅금융 변수의 

예측오차 제곱 합이 작은 것으로 나타났다. 즉, 10년 정도의 중기 시계에서 현재의 실

효지준율 수준은 우리나라의 장기 균형 수준에서 크게 벗어나 있지는 않은 것으로 볼 

수 있다. 마지막으로, 시중자금의 단기 유동화가 지속되어 온 우리나라 금융시장의 고

유한 특징에 기반할 때, 해당 지준 제도는 단기 과잉 유동성을 자동 조절하는 장치로서 

거시건전성 제고에 기여한 측면이 있는 것으로 나타났다. 

본문의 구성은 다음과 같다. II장에서는 주요국을 중심으로 지준 제도의 변화와 지준

율 관련 선행 연구를 살펴본다. III장에서는 지준율과 관련된 주요 거시⋅금융 변수 간

의 시계열 추이를 살펴본다. IV장에서는 엄밀한 실증분석을 수행하고 거시건전성 수단

으로서 지준 제도의 유효성을 검토한다. 마지막으로, V장에서는 주요 결과를 요약하고 

정책적 시사점을 논의한다.

Ⅱ. 기존 논의

IMF(2022) 등 국제기구를 중심으로 2008년 글로벌 금융위기 이후 중앙은행 지준 

제도와 통화정책 운영체제에 대한 논의가 지속되고 있다. IMF(2022)는 지준 제도의 

효과적인 운용을 위해 지급준비금 대상 금융기관, 적립대상 부채, 적립률 수준, 적립 

방식, 지급준비금 이자 지급 방식, 거시건전성 정책 기능 등 다양한 여건을 광범위하게 

검토하고 있다. 

또한 강환구⋅황설웅(2024) 등 기존 논의에 따르면 대량의 지준 보유에는 다음과 

같은 편익과 비용이 동시에 발생하는 것으로 이해할 수 있다. 지준 보유에 따른 편익으

로는 중앙은행의 금리 통제력 강화, 공개시장운영 등의 조정 절감, 고품질 유동성 자산

의 제공을 통한 금융시장의 안정성 제고, 결제 유동성 향상에 따른 운영 리스크 감소 

등을 꼽을 수 있다. 반면, 비용으로는 은행의 부담 증가 및 신용공급 축소, 중앙은행의 

고품질 유동자산 직접 공급에 따른 은행 간 거래 위축, 중앙은행의 B/S 규모 확대에 

따른 만기불일치 문제를 들 수 있다.

이러한 지준 보유에 따른 편익과 비용을 고려하여 Afonso et al.(2025)은 최적 지준 

1실제 2006년 12월 한국은행은 일반 저축성예금에 대한 법정지준율은 2%를 유지하는 가운데, 요구불예금 등 단

기 수신에 대한 법정지준율은 5%에서 7%로 인상하여, 당시 과열된 주택시장과 단기 유동성 급증에 대응하였다.
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수준으로 ‘과소(Scarce)’와 ‘대량(Abundant)’의 중간 수준인 ‘충분한(Ample)’ 지준 규

모를 제안한 반면, Borio(2023)는 과도한 지준 보유의 비용이 편익보다 크다고 평가하

면서 과소 지준 체제로의 복귀를 주장하였다. 관련 실증분석 연구도 상반된 추정 결과

를 보고하고 있다. 대체로 국제 패널 자료를 이용한 시계열 및 패널분석을 통해 지준율 

변화가 경제성장률 및 금융안정에 미치는 효과를 추정하여 비교하는 방식이다. 예를 

들어 Cuaresma et al.(2019)은 베이지안 모형 평균(Bayesian model averaging) 기법

을 적용하여 지준율 강화가 평상시 성장률 하락에 미치는 효과가 크고, 금융위기 기간

의 긍정적인 효과는 성장률 하락 효과의 일부만 상쇄한다고 주장하였다. 반면, Cantu 

et al.(2024)은 패널 VAR 모형을 이용하여 지준율 인상을 통해 특히 신흥시장국에서 

경제활동 둔화라는 비용 대비 금융스트레스 사건의 발생 가능성을 낮추는 이득이 더 

크다고 분석하였다. Ma(2020)도 지준 제도는 금융안정을 통해 경제위기 발생 가능성

을 낮추어 막대한 산출 손실을 예방할 수 있어서 편익이 더욱 크다고 분석하고 있다. 

다만, 금융시장이 발달한 선진국(advanced economies)에서는 지준율 변화가 경제에 

미치는 편익과 비용의 크기가 작다고 분석하였다. 한편, 적정 지준율 수준을 추정하거

나 검토한 개별 국가 단위 선행연구는 찾기 쉽지 않다. 특히 주요국에서 해당 연구를 

찾기 더욱 어려운 이유는 법정 지준율 변화 사례가 많지 않아 개별 국가 단위에서 충분

한 시계열 확보가 어렵기 때문이다.

FRB, ECB, 일본은행 등 주요국의 지준 제도는 2008년 글로벌 금융위기 전후로 크

게 변화하였다. FRB와 ECB는 0% 기준금리를 오랫동안 유지하다가 이후 기준금리 정

상화 복귀 과정에서 불가피하게 지준에 이자를 지급하는 회랑시스템(corridor)을 채택

하였다. 회랑시스템에서는 중앙은행의 대출금리가 상단, 중앙은행에 예치하는 지준에 

대한 이자율이 하단으로 작용하는 좁은 통로 사이에 은행 간 초단기 자금시장 금리가 

위치하게 된다. 일본은행의 경우 회랑시스템은 아니지만 장기간의 0% 또는 음(-)의 

이자율 정책을 시행하다가 2008년 글로벌 금융위기 이후 무담보 콜금리의 급변동을 

완화하기 위해 지준에 이자를 지급하고 있다. 다만, 우리나라의 지준 제도는 이러한 주

요국의 상황과 다르다고 평가할 수 있다. 우선 우리나라의 경우 기준금리가 0%로 하

락하여 초과 지준이 대폭 확대된 역사적 경험이 없다. 또한 한국은행은 이자를 지급하

는 유동성 조절 수단인 통안증권을 발행하고 있으며, 해당 채권을 광의의 지준으로 본

다면 이미 지준 중 일부에 이자를 지급2하고 있다고도 평가할 수 있다. 이처럼 우리나

라의 지준 제도는 여타 주요국과 질적으로 다른 체제를 유지하고 있다.

한편, 일부 신흥시장국에서는 지준율을 거시건전성 정책 수단으로 적극 활용하고 있

다. 예를 들어 달러라이제이션(Dollarization)이 심한 국가에서는 외화예금에 더 높은 

지준율을 차등 부과하거나 외화 지준을 자국 통화로 적립하도록 유도하는 방식 등 자

국 통화 사용을 확대하고 있다(Kokenyne et al., 2010). 이러한 정책은 금융시장 전반

2한국은행도 글로벌 금융위기가 가시화되면서 은행권의 자금사정 개선과 재무건전성 제고를 위해 2008년 12월 3

일 지난 1년간 적립된 지준에 대해 연 2.3%의 이자(약 5,000억원)를 일시에 지급하는 한시적 조치를 단행했다. 이러

한 이례적 사례를 제외하고 우리나라의 지준 제도는 이자를 지급하지 않는 것을 원칙으로 하고 있다.
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의 유동성에 직접적인 영향을 미쳐 신용 공급과 통화 행태를 조절하는 데 효과적이며, 

DSR(debt-sevice-ratio), LTV(loan-to-value), 자본규제 등 다른 수단의 효과가 제

한적인 환경에서 더욱 유용하게 작동할 수 있다. 또한 Tovar et al.(2012)이나 Cantu 

et al.(2024) 등의 실증분석 연구에 따르면 지준율 강화의 경우 신용 사이클과 금융 불

안의 변동성을 완화하는 편익이 성장률 둔화라는 단기적 비용을 상회하는 것으로 나타

나는 등 신흥시장국에서 여전히 중요한 정책 수단으로 평가된다.

2008년 글로벌 금융위기 이후 도입된 LCR 규제는 은행이 30일 기준 유동성 부채에 

대응해 100% 이상의 고유동성 자산을 보유하도록 하는 제도로, 주요국에서는 기존 지

준 제도를 보완하고 부분 대체하는 역할을 하고 있다. 우리나라도 2019년부터 100% 

기준을 적용하고 있다. 다만, LCR 도입이 비교적 최근에 완료되어 지준 제도와의 효과

를 직접 비교한 연구는 제한적이다. 기존 연구에 따르면, LCR은 지준 총량뿐만 아니라 

자산의 만기도 고려해야 하는 등 공개시장운영을 통한 익일물 금리 통제를 어렵게 만

들 수 있으며(Beck and Keister, 2017), 신용과 산출에 미치는 영향은 지준 규제와 유

사하나 국채 수요 및 금융 변수에는 차별적 영향을 줄 수 있다(Chawwa, 2021). 또한 

BIS(2022)에 따르면 LCR 도입 이후 은행들은 고유동성 자산 보유를 크게 확대하였

다. 결론적으로 통화승수나 예금 창출을 직접 제어하는 지준 규제와 달리 LCR 규제는 

유동성 완충을 통해 위기 대응력을 높이는 데 초점을 둔다. 지준이 고유동성 자산에 포

함된다는 점에서 두 규제는 상호 연계되어 있으나 두 제도의 대체와 보완 관계에 대한 

실증적 비교는 아직 충분하지 않다.

이런 배경에서 본 연구에서는 소규모 개방경제로서 우리나라의 현재 지준율 수준에 

대한 적정성 여부를 평가하는 한편, 지준 제도를 둘러싼 여러 여건의 변화 속에서 거시

건전성 수단으로서 지준 제도의 활용 가능성을 검토하고자 한다. 

Ⅲ. 이용 자료 및 시계열 추이

지준율 자료와 관련하여 국내 법정 지준율은 2006년 12월 이후 변화가 없으므로 한

국은행(2017)의 자료에 기초하여 1980년 이후의 장기 실효지준율 시계열을 구축하여 

살펴본다. 외화지급준비금과 외화예금은 별도로 관리되기 때문에 본 연구에서는 원화 

기준 실효지준율을 분석하였다. 이는 예금은행의 원화 예수금 대비 한국은행 대차대조

표의 원화 지준액(필요지준액 + 초과지준액)으로 산출된다.

이와 더불어 지준율 관련 다양한 대용 시계열을 구축하여 분석에 활용하고자 한다. 

우선 지준액과 통안증권 발행잔액의 합계에서 지준액이 차지하는 비중을 검토해 볼 수 

있는데, 이는 지준이 무부리 유동성 조절수단이라면 통안증권은 유부리 조절수단으로 

볼 수 있기 때문이다. 또한 본원통화 대비 지준 비율, 화폐발행액 대비 지준 비율 등 

다양한 대안 시계열을 검토해 볼 수 있다. 아래 Table 1에는 다양한 지준율 관련 변수

에 대한 정의와 설명이 나타나 있다.
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Table 1. Reserve Requirement Ratio-related Indicators

지표 설명 출처

실효지준율(%)
- 한은 부채계정의 원화 은행예금 잔액/예금은행의 원화 예금 잔액 
- 외화지급준비금과 외화예금 제외
- 월말 자료를 이용하여 분기 평균 구축

한국은행 ECOS

통안증권 대비 

지준액 비율(%)

- 한은 부채계정의 은행예금/(한은 부채계정의 은행예금 + 통안증권 
발행잔액) 

- 월말 자료를 이용하여 분기 평균 구축
한국은행 ECOS

본원통화 대비 

지준액 비율(%)
- 한은 부채계정의 은행예금/본원통화 
- 월말 자료를 이용하여 분기 평균 구축

한국은행 ECOS

본원통화 대비 

한은 순대외자산(%)
- (한은 B/S 국외자산 – 국외부채)/본원통화 한국은행 ECOS

화폐발행액 대비 

지준액 비율(%)
- 한은 부채계정의 은행예금/화폐발행액 
- 월 말잔 자료를 이용하여 분기 평균 구축

한국은행 ECOS

Figure 1은 우리나라의 실효지준율 추이를 보여주고 있다. Figure 1의 A에서 볼 수 

있듯이, 우리나라의 실효지준율은 1980~2000년까지 큰 폭의 변동성을 보였다. 특히 

1990년대 초반에 크게 상승하였다가 1990년대 후반 크게 하락하였다. Figure 1의 B에

는 기존의 통화량 목표제에서 물가안정목표제로 우리나라의 통화정책 체계에 전면적

인 변화가 나타난 1998년 이후의 실효지준율 추이가 나타나 있다. 해당 기간 중 실효

지준율은 대체로 상승 추세를 보이는 가운데 4%를 중심으로 3~5% 이내에서 변동했

다고 평가할 수 있다. 해당 기간 중 2007년 실효지준율의 큰 폭 상승은 2006년 12월

에 단행된 요구불예금에 대한 지준율 인상(5% → 7%)을 반영한다.

Figure 2에는 지준율 관련 다양한 시계열과 실효지준율 간의 추이가 나타나 있다. 

우선, 2010년 전후를 기점으로 대외 부문을 통한 본원통화 발행 요인이 약화함에 따라 

통안증권 발행 규모가 정체된 것으로 나타났다. 이에 따라 Figure 2의 A에서 볼 수 있

듯이, 2010년 이후 실효지준율의 상승과 함께 통안증권 발행 규모 대비 실효지준의 비

중도 크게 상승한 것으로 나타났다. 한편, Figure 2의 B에서 볼 수 있듯이, 2010년 이후

A. 1980년 이후 B. 1998년 이후

0

2

4

6

8

10

(%
)

1980q1 1985q1 1990q1 1995q1 2000q1 2005q1 2010q1 2015q1 2020q1 2025q1

Figure 1. Trends in Korea’s Effective Reserve Ratios

Note: See Table 1 for descriptions of the indicators.

Source: Authors’ calculation based on data from the Bank of Korea ECOS.
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A. 통안증권 대비 비율 B. 본원통화 대비 비율

(%
)

(%
)

C. 요구불 및 저축성 예금 비중

Figure 2. Trends of Effective Reserve Ratio-related Time Series since 1998 in Korea

Note: Demand deposits include transferable savings deposits and foreign currency deposits. Savings 
deposits exclude transferable savings deposits and purpose-specific deposits that have not been 
subject to reserve requirements since December 2006, including the Workers' Property Formation 
Savings, Workers' Preferential Savings, and Long-Term Housing Formation Savings. Net issuance of 
certificates of deposit (CDs) is included in savings deposits.

Source: Authors’ calculation based on data from the Bank of Korea ECOS.

실효지준율의 꾸준히 상승 추세와 달리 본원통화(=실효지준 + 민간 현금통화)에서 차

지하는 실효지준의 비중은 하락한 것으로 나타났다. 이는 민간의 현금통화 변화와 함

께 예금 구성의 변화 등에 기인하는 것으로 보인다. 저축성예금(2% 지준율 부과)보다 

수시입출식 예금을 포함한 요구불예금(7% 지준율 부과) 비중이 상승하면 구성 변화 

효과로 실효지준율이 상승할 수 있기 때문이다. 실제 Figure 2의 C에서 볼 수 있듯이, 

대체로 60% 내외를 차지하던 저축성예금의 비중은 2010년 이후 지속적으로 하락한 

반면, 요구불예금 비중은 지속적으로 상승한 것으로 나타났다. 기타 지준율 관련 시계

열 추이는 Figure A1에서 살펴볼 수 있다. 

Table 2에는 기존 실증분석에서 적용되었던 다양한 거시⋅금융 변수를 중심으로 해

당 지표의 구축과 설명이 정리되어 있다. 실질 GDP, 금융스트레스지수, 경상수지 비

율, 콜금리, 인플레이션, 민간신용 비율 등 대부분의 지표는 한국은행 경제통계시스템

(BOK-ECOS) 자료를 이용했으며, 실질실효환율의 경우 국제결제은행(Bank for 

International Settlements: BIS) 자료를 이용하였다. 

Figure 3는 1998년 이후 실효지준율과 주요 거시⋅금융 변수의 추이를 보여주고 있

다. 상단의 실질 GDP와 금융스트레스지수는 일부 기간을 제외하고는 실효지준율과 뚜

렷한 상관성을 찾기는 쉽지 않다. 무담보 콜금리의 경우 지속적인 콜금리의 하락 추세와 
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Table 2. Macroeconomic and Financial Sector Indicators

지표 설명 출처

실질 GDP 증가율(%) - GDP 원계열, 전년 동기 대비 증가율 한국은행 ECOS

금융스트레스지수
- 1998.1월 = 100 기준
- 해당 값이 커질수록 금융 불안 정도가 상승

한국은행 

금융안정보고서

명목 GDP 대비 

경상수지 비율(%)
- 분기 평균 미달러 환율을 적용하여 원화로 전환
- 분기 계절조정 명목 GDP를 연 GDP로 재산정하여 비율 구축

한국은행 ECOS

실질실효환율
- 2020 = 100
- 대외 무역 비중으로 가중평균
- 해당 값이 하락하는 경우 실질 절하를 의미

BIS

콜금리(%) - 무담보, 분기 평균 지표 한국은행 ECOS

인플레이션(%) - 전년 동기 대비 소비자물가 상승률 한국은행 ECOS

민간신용 비율(%)

가계신용 비율(%)

- 기타예금취급기관 개관표의 민간부문 신용/명목 GDP
- 기타예금취급기관 개관표의 가계부문 신용/명목 GDP
- 2001년 이후 시계열 이용 가능

한국은행 ECOS

가계대출 비율(%) - 예금은행 가계대출/명목 GDP 한국은행 ECOS

A. 실질GDP 증가율 B. 금융스트레스지수

C. 무담보 콜금리 D. 예금은행 가계대출 비율

Figure 3. Trends of Macroeconomic and Financial Time-series since 1998 in Korea

Note: The Financial Stress Index is normalized to 100 in January 1998 (1998.1 = 100). The household 
loan ratio of banks is defined as household loans of banks divided by nominal GDP.

Source: Authors’ calculation based on data from the Bank of Korea ECOS.
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실효지준율의 상승 추세가 대비되는 모습이다. 한편, 명목 GDP 대비 은행의 가계대출 

비율 추이는 실효지준율과 매우 뚜렷한 동반 추세를 보이는 것으로 나타났다. 이는 예

금은행의 신용 공급 변동이 바로 통화량 창출로 이어지고, 이것이 다시 지준에 영향을 

미치는 예금잔액 및 예금 구성의 변동과 긴밀히 연결된다는 것을 의미한다. 이러한 뚜

렷한 동반 추세는 비은행을 포함하는 기타 예금취급기관의 민간신용 비율이나 가계부

문 신용 비율에서도 유사하게 나타난다. 여타 거시⋅금융 변수의 추이는 Figure A1에

서 확인할 수 있다. 

Ⅳ. 실증분석

1. 공적분 회귀분석

우리나라 시계열 자료를 이용한 실효지준율의 적정성 분석3을 위해서 우선 실효지준

율과 주요 거시⋅금융 변수 간의 회귀식 추정을 시도하였다. 그리고 이후 장기 균형 관

계를 포착하는 데 강점이 있는 공적분 회귀(cointegrating regression) 추정을 통해 실

효지준율과 거시⋅금융 변수 간의 장기 균형 관계를 분석하였다. 회귀분석 및 공적분 

회귀분석에는 세 가지의 표본 기간을 설정하였다. 우선 물가안정목표제가 도입된 

1998년부터 2025년까지의 전체 기간이다. 두 번째는 1997년 IMF 외환위기 국면이 

지난 2000~2025년 기간이다. 마지막으로 2006년 12월 법정 지급준비율 정책 변화 

이후의 기간으로서 2007~2025년 기간이 여기에 해당한다. 이후에 우리나라의 향후 

거시⋅금융 시나리오하에서 실효지준율 추이를 예측해 보았다. 

이러한 분석을 위해 분기 단위로 구축된 기초 통계는 Table 3에 나타나 있다. 해당 

변수들은 지준율 관련 기존의 실증분석에서 주요한 변수로 포함된 지표이다. 명목 

GDP 대비 가계대출 비율의 경우 우리나라의 잠재적인 금융 불안 요인으로 거론되고 

통화창출과 밀접한 관련을 맺고 있기에 설명변수에 포함되었다. 우선 1998~2025년 

전체 기간의 경우 총 110개의 관측치가 확보되었으며, 해당 기간 중 실효지준율 평균

은 3.5%로 법정지준율 2%(저축성예금)와 7%(요구불예금)의 중간치로 나타났다. 실

질 GDP 증가율은 4분기 대비 평균 3.7%로 나타났다. 금융스트레스지수는 해당 기간 

평균 16.9를 기록했으며 1998년과 2008년 두 위기 국면에서 80 후반대의 높은 값을 

기록하였다. 명목 GDP 대비 경상수지 비율은 분기 기준 0.3%의 흑자 기조를 나타냈다. 

3본 연구의 적정성 분석 대상은 법정지준율이 아니라 실효지준율이라는 점을 다시 밝혀둔다. 앞서 살펴보았듯이, 

실효지준율은 예금 구성의 변화나 초과 지준 보유 등에 영향을 받기 때문에 실제 정책 당국이 조정하는 것은 '법정지준

율'과는 차이가 있다. 다만, Figure 1에서 볼 수 있듯이, 2006년 12월 법정지준율 인상(요구불예금 지준율 5% → 7%; 

저축성예금은 2% 유지) 이후 실효지준율이 큰 폭으로 상승한 것처럼 실효지준율은 법정지준율의 변경에도 큰 영향을 

받는다고 할 수 있다. 이에 따라 분석 결과 도출된 적정 실효지준율 수준은 현재의 법정지준율과 긴밀한 연관성을 가지

고 있으며 실효지준율의 상승 또는 하락이 필요한 경우 이는 현재의 법정지준율의 조정을 통해 달성 가능하다고 평가

할 수 있다.
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Table 3. Descriptive Statistics of Macroeconomic and Financial Variables

변수 표시 기호 평균 표준편차 최솟값 최댓값

실효지준율(%) RR_eff 3.5 0.8 2.1 4.9

실질 GDP 증가율(%) Y_g 3.7 3.3 -7.1 13.4

금융스트레스지수 FSI 16.9 13.6 0.7 87.5

명목 GDP 대비 경상수지 비율(%) CA 0.3 0.2 -0.1 1.3

본원통화 대비 한은의 대외순자산(%) NFA 338.4 125.0 99.1 548.1

실질실효환율 REER 100.4 9.2 72.1 123.9

콜금리(%) Call 3.4 2.9 0.5 23.9

인플레이션(%) Inf 2.6 1.6 0.0 8.9

명목 GDP 대비 가계대출 비율(%) Credit 69.6 15.9 35.0 93.2

Note: The sample covers the period from 1998Q1 to 2025Q2 and includes 110 quarterly observations.

본원통화 대비 한은의 대외순자산 비율은 해당 기간 평균 338.4%를 기록했으며, 2005

년경 가장 높은 수치를 기록한 이후 꾸준히 하락한 것으로 나타났다. 실질실효환율은 

평균 100.4를 기록한 가운데 금융스트레스지수와 유사하게 외환위기 직후인 1998년

과 2008년 글로벌 금융위기 당시에 큰 폭의 실질 절하를 경험한 것으로 나타났다. 전

체 표본 기간 중 콜금리와 인플레이션의 각 평균은 3.4%, 2.6%를 기록한 것으로 나타

났다. 명목 GDP 대비 가계부채 비율은 평균 69.7%로 나타났으며 Figure 3에서 볼 수 

있듯이 표본 기간 중 상승 추세를 이어온 것으로 나타났다. 실효지준율과 주요 거시⋅
금융 변수 간 일반적인 상관관계를 알아보기 위해 식 (1)의 회귀식을 추정하였다.

(1)                     
Table 4는 다양한 기간에 대한 회귀분석 추정 결과를 나타내고 있다. 모든 변수는 

비율 변수이거나 평균회귀 성향이 있는 지수로서 회귀분석을 적용하는 데 큰 무리는 

없다고 가정하였다. 오차항의 이분산성과 자기상관에 강건한 HAC(heteroskedasticity 

and autocorrelation) 추정 기법을 적용하였다. 다만, 실효지준율 변수를 포함하여 일

부 변수의 경우 단위근이 존재하는 것으로 나타나, 이후 장기 균형 관계를 추정할 때는 

보다 엄밀한 공적분 회귀분석을 적용하였다. 

Table 4의 추정 결과를 살펴보면, 우선 경제성장률, 금융스트레스지수와 실효지준율 

간에는 뚜렷한 양(+)의 상관관계가 있는 것으로 나타났다. 이는 실물경제 확장 국면에

서 가계신용 등 민간 레버리지 상승으로 금융스트레스가 높아지고 단기 유동성 창출이 

실효지준율 상승으로 이어지는 패턴으로 이해할 수 있다. 둘째, 예금은행 가계대출 비

율(Credit)의 경우 실효지준율과 매우 강한 양(+)의 상관관계를 가지는 것으로 나타

났다. 셋째, 대외 부문의 본원통화 공급을 대리하는 변수들이 실효지준율과 맺는 관계

는 해당 변수마다 차별화되는 것으로 나타났다. 마지막으로, 콜금리는 표본 기간 중
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Table 4. Regression Results

변수 기호 1998~2025 2000~2025 2007~2025

실질GDP 증가율(%) Y_g
0.0326**

(0.0128)

0.0532**

(0.0203)

0.0553**

(0.0250)

금융스트레스지수 FSI
0.0113**

(0.0046)

0.0148***

(0.0053)

0.0204***

(0.0063)

명목 GDP 대비 

경상수지 비율(%)
CA

0.1124

(0.1679)

-0.3081*

(0.1671)

-0.5245**

(0.1708)

본원통화 대비 

한은 대외순자산(%)
NFA

-0.0007**

(0.0003)

-0.0002

(0.0003)

0.0001

(0.0007)

실질실효환율 REER
0.0044

(0.0053)

0.0061

(0.0054)

0.0201***

(0.0063)

콜금리(%) Call
0.0001

(0.0193)

-0.1000***

(0.0366)

-0.1174***

(0.0339)

인플레이션(%) Inf
0.0155

(0.0275)

0.0013

(0.0302)

0.0056

(0.0433)

예금은행 

가계대출 비율(%)
Credit

0.0473***

(0.0030)

0.0507***

(0.0051)

0.0480***

(0.0104)

상수
-0.4445

(0.7356)

-0.7139

(0.8891)

-1.9410

(1.4538)

# of Obs. 110 102 74

Adj. R2 0.8679 0.8652 0.7474

Note: The dependent variable is the effective reserve ratio (RR_eff). The estimates are obtained using 
the HAC (heteroskedasticity- and autocorrelation-consistent) estimator with all explanatory variables 
entered with a one-quarter lag. ***, **, and * denote statistical significance at the 1%, 5%, and 10% 
levels, respectively. The sample beginning in 1998 corresponds to the introduction of the 
inflation-targeting regime. The sample beginning in 2000 corresponds to the post-recovery period 
following the 1997 Asian financial crisis. The sample beginning in 2007 corresponds to the period after 
the increase in the statutory reserve requirement ratio implemented in December 2006.

하향 추세를 보이면서 단기예금 비중의 상승 등을 통해 실효지준율과 음(-)의 상관관

계를 가지는 것으로 나타났다. 이러한 특징은 앞서 장기 시계열 추이를 통해서 살펴본 

내용과 대체로 부합한다고 평가할 수 있다.

앞서 논의했듯이, 실효지준율을 포함하여 일부 시계열에서 단위근이 있는 것으로 나

타났다. 안정적 시계열과 불안정 시계열이 섞여 있더라도 종속변수에 단위근이 있는 

경우 공적분 관계가 나타날 수 있다. 이에 따라 공적분 관계가 존재하는지 살펴보기 위

해 요한슨 공적분 검정(Johansen cointegrating test)을 진행한 결과, 복수의 공적분이 

존재하는 것으로 나타났다. 1998~2025년, 2000~2025년, 2007~2025년 등 세 개의 

표본 기간에 대해서 FMOLS(fully-modified OLS) 공적분 회귀 추정 결과가 Table 5

부터 Table 7에 각각 나타나 있다. 각 기간에 따라 모두 6개의 추정식 결과가 나타나 

있다. 해당 6개의 추정식은, Table 4의 회귀분석에서 대외 부문 통화 공급을 대리하는 

세 변수의 추정치가 차별화된 모습을 보였기에, 명목 GDP 대비 경상수지 비율(CA), 

본원통화 대비 한은 대외순자산(NFA), 실질실효환율(REER) 등에 대해 다양한 조합을 
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Table 5. Cointegration Regression Results, 1998-2025

변수 기호 1998(1) 1998(2) 1998(3) 1998(4) 1998(5) 1998(6)

실질 GDP 

증가율(%)
Y_g

0.0291**

(0.0134)

0.0283**

(0.0130)

0.0290***

(0.0103)

0.0250

(0.0212)

0.0261

(0.0169)

0.0243**

(0.0102)

금융스트레스지수 FSI
0.0123***

(0.0044)

0.0121***

(0.0046)

0.0099***

(0.0033)

0.0077

(0.0058)

0.0090*

(0.0048)

0.0096***

(0.0036)

명목 GDP 대비 

경상수지 비율(%)
CA

0.0371

(0.1775)

0.1482

(0.1306)

0.2038

(0.2639)

본원통화 대비 한은 

대외순자산(%)
NFA

-0.0005

(0.0003)

-0.0005*

(0.0003)

-0.0003

(0.0004)

실질실효환율 REER
0.0055

(0.0045)

0.0053

(0.0046)

0.0019

(0.0033)

0.0006

(0.0033)

콜금리(%) Call
-0.0282

(0.0237)

-0.0267

(0.0247)

-0.0001

(0.0173)

-0.0015

(0.0356)

-0.0127

(0.0308)

0.0059

(0.0183)

인플레이션(%) Inf
0.0247

(0.0276)

0.0220

(0.0254)

0.0092

(0.0209)

0.0077

(0.0433)

0.0147

(0.0329)

-0.0050

(0.0189)

예금은행 

가계대출 비율(%)
Credit

0.0446***

(0.0032)

0.0445***

(0.0033)

0.0488***

(0.0022)

0.0493***

(0.0047)

0.0458***

(0.0045)

0.0489***

(0.0024)

상수
-0.3528

(0.6163)

-0.2908

(0.5860)

-0.4736

(0.4707)

-0.2613

(0.4828)

0.1076

(0.4772)

-0.2672

(0.4640)

# of Obs. 109 109 109 109 109 109

Adj. R2 0.6890 0.6497 0.5708 0.6453 0.5169 0.5880

Note: The dependent variable is the effective reserve ratio (RR_eff). The estimates are obtained using 
the fully modified ordinary least squares (FMOLS) estimator. ***, **, and * denote statistical 
significance at the 1%, 5%, and 10% levels, respectively.
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Table 6. Cointegration Regression Results, 2000-2025

변수 기호 2000(1) 2000(2) 2000(3) 2000(4) 2000(5) 2000(6)

실질 GDP 

증가율(%)
Y_g

0.0609**

(0.0157)

0.0589***

(0.0173)

0.0500***

(0.0102)

0.0433***

(0.0152)

0.0513**

(0.0237)

0.0484***

(0.0110)

금융스트레스지수 FSI
0.0168***

(0.0040)

0.0153***

(0.0044)

0.0139***

(0.0026)

0.0101***

(0.0033)

0.0095*

(0.0049)

0.0127***

(0.0027)

명목 GDP 대비 

경상수지 비율(%)
CA

-0.3561**

(0.1556)

-0.3002***

(0.1013)

-0.3449**

(0.1490)

본원통화 대비 한은 

대외순자산(%)
NFA

-0.0001

(0.0003)

-0.0001

(0.0003)

0.0002

(0.0004)

실질실효환율 REER
0.0013*

(0.0034)

0.0078**

(0.0039)

0.0056**

(0.0022)

0.0070***

(0.0024)

콜금리(%) Call
-0.1173***

(0.0273)

-0.1067***

(0.0293)

-0.1000***

(0.0177)

-0.0880***

(0.0248)

-0.0726***

(0.0369)

-0.0893***

(0.0186)

인플레이션(%) Inf
0.0029

(0.0249)

0.0336

(0.0236)

0.0033

(0.0162)

-0.0043

(0.0233)

0.0224

(0.0317)

0.0293**

(0.0148)

예금은행 

가계대출 비율(%)
Credit

0.0500***

(0.0031)

0.0494***

(0.0034)

0.0515***

(0.0017)

0.0510***

(0.0025)

0.0514***

(0.0047)

0.0508***

(0.0018)

상수
-0.7204

(0.4885)

-1.0295**

(0.5209)

-0.7997**

(0.3120)

-0.1003

(0.2472)

-0.4303

(0.4994)

-1.0291***

(0.3253)

# of Obs. 101 101 101 101 101 101

Adj. R2 0.7553 0.7105 0.7545 0.6249 0.5253 0.7563

Note: The dependent variable is the effective reserve ratio (RR_eff). The estimates are obtained using 
the fully modified ordinary least squares (FMOLS) estimator. ***, **, and * denote statistical 
significance at the 1%, 5%, and 10% levels, respectively.
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Table 7. Cointegration Regression Results, 2007-2025

변수 기호 2007(1) 2007(2) 2007(3) 2007(4) 2007(5) 2007(6)

실질 GDP 

증가율(%)
Y_g

0.0582***

(0.0149)

0.0479***

(0.0175)

0.0563***

(0.0100)

0.0561***

(0.0186)

0.0484***

(0.0161)

0.0493***

(0.0144)

금융스트레스지수 FSI
0.0216***

(0.0032)

0.0185***

(0.0037)

0.0211***

(0.0022)

0.0119***

(0.0036)

0.0088***

(0.0031)

0.0186***

(0.0031)

명목 GDP 대비 

경상수지 비율(%)
CA

-0.5415***

(0.1312)

-0.5355***

(0.0845)

-0.6844***

(0.1568)

본원통화 대비 한은 

대외순자산(%)
NFA

0.0001

(0.0005)

0.0008

(0.0005)

-0.0005

(0.0004)

실질실효환율 REER
0.0213***

(0.0034)

0.0253***

(0.0044)

0.0206***

(0.0023)

0.0227***

(0.0033)

콜금리(%) Call
-0.1226***

(0.0205)

-0.1176***

(0.0245)

-0.1135***

(0.0136)

-0.0744***

(0.0238)

-0.0501**

(0.0201)

-0.0985***

(0.0195)

인플레이션(%) Inf
0.0103

(0.0222)

0.0629***

(0.0219)

0.0009

(0.0151)

-0.0313

(0.0273)

0.0422**

(0.0200)

0.0563***

(0.0180)

예금은행 

가계대출 비율(%)
Credit

0.0471***

(0.0064)

0.0536***

(0.0075)

0.0466***

(0.0019)

0.0446***

(0.0036)

0.0347***

(0.0062)

0.0444***

(0.0028)

상수
-2.0087**

(0.8936)

-3.3461**

(1.0015)

-1.8563***

(0.3183)

0.4970

(0.3288)

1.0658*

(0.5934)

-2.1640***

(0.4575)

# of Obs. 73 73 73 73 73 73

Adj. R2 0.5384 0.5324 0.6016 0.3101 0.2795 0.5479

Note: The dependent variable is the effective reserve ratio (RR_eff). The estimates are obtained using 
the fully modified ordinary least squares (FMOLS) estimator. ***, **, and * denote statistical 
significance at the 1%, 5%, and 10% levels, respectively.

고려하여 설정해 보았다. 한편, 설명변수를 모두 포함하고 있는 각 표의 첫 번째 칼럼, 

즉, 1998(1), 2000(1) 및 2007(1)의 추정 계수 크기와 유의성 정도는 앞선 Table 4

의 해당 기간 회귀분석 결과와 유사한 것으로 나타났다. 

추정 결과를 살펴보면 첫째, 대외 부문의 통화 공급을 대리하는 실질실효환율

(REER)과 명목 GDP 대비 경상수지 비율(CA)의 경우 뚜렷하게 부호가 엇갈리는 것으

로 나타났다. 실질실효환율의 계수는 양수로 추정되었으나, 경상수지 비율의 추정 계

수는 음수인 것으로 나타났다. 2010년 이후로 대외 부문의 통화 공급 압력이 완화되면

서 나타난 다양한 차별화 현상으로 이해된다. 둘째, 대체로 콜금리는 실효지준율과 음

(-)의 장기 균형 관계를 보였다. 이는 앞서 논의한 대로 해당 기간의 저금리 기조 및 

부동산 등의 자산 투자 확대 등으로 단기 유동성의 비중이 상승하면서 실효지준율이 

상승한 것으로 이해할 수 있다. 마지막으로, 예금은행 가계대출 비율은 기간과 모형에 

상관없이 모든 추정식에서 유의하게 실효지준율과 양(+)의 장기 균형 관계를 맺는 것

으로 나타났다.

앞서 살펴보았듯이, 공적분 회귀 추정 결과가 대체로 일관된 행태를 보이지만 표본 기

간과 추정식에 따라서 일부 차별화가 나타난 점을 감안하여 본 연구에서는 향후 20년
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Table 8. Long-term Scenario for Macroeconomic and Financial Variables

변수 시나리오 2030 2035 2040 2045 기준 시나리오 근거

실질 GDP 증가율

(Y_g, %)

기준 1.3 1.1 0.7 0.6
- 이은경 외(2024)의 잠재

성장률 추정 참고
우호 2.0 1.7 1.1 0.9

부정 0.7 0.6 0.4 0.3

금융스트레스지수

(FSI)

기준 15 15 15 15
- 2000~2025년 평균 수준 

유지
우호 7.5 7.5 7.5 7.5

부정 22.5 22.5 22.5 22.5

명목 GDP 대비 

경상수지 비율 

(CA, %)

기준 1.0 0.8 0.6 0.5 - 2030년 수치: IMF(2025)

- 이후 흑자 폭 축소

- 분기 기준 수치 

우호 1.5 1.1 0.9 0.8

부정 0.5 0.4 0.3 0.3

본원통화 대비

한은의 대외순자산

(NFA, %)

기준 150 150 150 150

- 현재의 수준 유지우호 225 225 225 225

부정 75 75 75 75

실질실효환율

(REER)

기준 91 91 91 91

- 현재의 수준 유지우호 136.5 136.5 136.5 136.5

부정 45.5 45.5 45.5 45.5

콜금리

(Call, %)

기준⋅우호 2.55 2.35 1.95 1.85 - Do et al.(2024)의 중립

금리 전망 참고부정 1.28 1.18 0.98 0.93

인플레이션

(Inf, %)

기준⋅우호 2.0 2.0 2.0 2.0
- 2% 목표 수준 유지

부정 3.0 3.0 3.0 3.0

예금은행 가계대출 비율

(Credit, %)

기준⋅우호 89.3 86.2 83.1 80.0 - 김미루(2025)의 가계부채 

비율 전망 참고부정 89.3 89.3 89.3 89.3

Note: Under the favorable scenario, the household loans-to-GDP ratio is assumed to converge to the 
projected path, while inflation and the call rate remain at their target levels. For all other variables, a 
50% positive shock relative to the baseline scenario is assumed. Under the adverse scenario, the 
household loans-to-GDP ratio is assumed to remain at its current level, while all other variables are 
subject to a 50% negative shock relative to the baseline scenario. The projected neutral nominal 
interest rate is obtained by adding the long-run inflation target of 2% to the estimated real neutral 
interest rate. Based on the household debt projection of Kim (2025), which project that the household 
debt-to-GDP ratio will decline by 27.6%p by 2070, primarily due to population aging and other 
demographic factors, the analysis assumes a decline of 3.1%p every five years.

(2045년)에 대한 실효지준율 전망에 상기 18개의 추정 모형의 계수를 모두 이용한다. 

이에 앞서 기존 연구에 기초하여 Table 8과 같이 우리나라 장기 거시⋅금융 변수의 기

준 시나리오를 구축하였다. 

우선 이은경 외(2024)의 우리나라 잠재성장률 전망에 따르면, 우리나라의 성장률은 

2030년 1.3%에서 2045년 0.6%까지 점차 하락하는 것으로 나타났다. 별다른 전망 수

치가 존재하지 않는 금융스트레스지수의 경우 2000년 이후 기간의 평균 수준이 유지

된다고 보았다. 이는 해당 기간 중 글로벌 금융위기를 비롯한 일부 금융 불안 요소가 

있었기에 소규모 개방경제로서 우리나라의 금융 불확실성 정도를 반영한다고 볼 수 있

다. 명목 GDP 대비 경상수지 비율의 경우 IMF(2025)의 전망에 기초하여 2030년 1%

에서 2045년 0.5%까지 하락한다고 가정하였다. 해당 수치는 분기 기준 경상수지의 비
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율이다. 콜금리의 경우 Do et al.(2024)의 장기 실질 중립금리 전망에 한국은행 목표 

인플레이션인 2%를 합산하여 명목 중립금리 전망을 적용하였다. 인플레이션은 한국은

행 목표 인플레이션인 2%가 달성되는 것이 기준 시나리오이다. 예금은행 가계대출 비

율은 김미루(2025)의 2070년 가계부채 비율 전망을 적용하였다. 인구 고령화 등을 반

영한 해당 전망에 따르면, GDP 대비 우리나라의 가계부채 비율은 현재보다 27.6%p 

하락한다. 이를 기초로 5년마다 3.1%p 하락한다고 가정하여 2045년까지의 기준 시나

리오를 설정하였다. 한편, 시나리오 전망이 어려운 본원통화 대비 한은의 대외순자산 

비율(NFA)과 실질실효환율(REER)은 현재의 수준이 유지된다고 보았다.

이러한 기준 시나리오와 함께 우호적 시나리오와 부정적 시나리오도 함께 검토하였

다. 우호적 시나리오의 경우 가계부채 비율, 인플레이션, 콜금리가 기준 시나리오와 같이 

안정적으로 수렴하는 가운데, 경제성장률, 경상수지 비율, 실질실효환율은 기준 시나리

오 대비 50% 상승하고 금융스트레스지수는 50% 하락하는 것으로 설정하였다. 반대로 

부정적 시나리오는 가계부채 비율이 안정화되지 않고 현재의 수준을 유지하는 가운데, 

금융스트레스지수와 인플레이션이 기준 시나리오 대비 50% 상승하며, 여타 지표는 기

준 시나리오 대비 50% 하락하는 것으로 설정하였다. 기준금리를 반영하는 콜금리의 

경우 성장률 추가 하락에 따라 기준 시나리오 대비 더 하락하는 방향으로 설정하였다.

Figure 4는 기준 시나리오를 가정하고, 1998~2025년, 2000~2025년, 그리고 2007~ 

2025년 등 18개의 공적분 회귀식의 추정 계수를 모두 적용하여 2045년까지 실효지준

율을 전망한 결과이다. 해당 기준 시나리오에 기초한 전망에 따르면 우리나라의 실효

지준율은 시간이 갈수록 완만히 하락할 전망이다. 이는 실효지준율 상승 요인이었던 

가계부채 비율이 장기간에 걸쳐서 서서히 하향 안정화되는 가운데, 기타 경상수지 비

율, 콜금리, 본원통화 대비 한은의 대외순자산 비율, 경제성장률 등이 장기 균형 수준

으로 수렴하며 점차 낮아지는 추세와 관련이 있다. 다만, 해당 전망치는 모두 3~5% 

이내로, 2010년 이후의 실효지준율 실현 값의 범위 내에 있다는 점에서 현재의 지준율 

수준이 향후 우리나라 경제의 수렴 국면하 장기 균형 수준에서 크게 벗어나 있지는 않

다고 평가할 수 있다.

한편, 우호적 시나리오에서도 실효지준율의 장기 전망 밴드가 확장하면서 변동성은 

다소 커졌지만, 해당 평균 전망치의 경우 대체로 기준 시나리오와 유사한 추세를 보이

는 것으로 나타났다. 기준 시나리오 대비 경제성장률 및 실질실효환율은 우호적 시나

리오에서 실효지준율을 높이는 요인으로, 경상수지 비율은 실효지준율을 낮추는 요인

으로 엇갈리게 작용하면서 결과적으로 기준 시나리오보다 약간 높은 전망치가 도출되

었다. 부정적 시나리오에서는 실효지준율이 다소 하락했다가 그 수준을 유지하는 것으

로 나타났다. 이는 가계부채 비율이 현 수준을 계속 유지하면서 실효지준율 상승 요인

으로 작용하는 가운데 2030년까지 성장률의 큰 폭 하락 전망은 실효지준율 하락 요인, 

그리고 성장률 제고를 위한 콜금리의 추가 하락은 실효지준율 상승 요인 등으로 상호 

엇갈리게 작용하는 것으로 이해할 수 있다.

Figure 5는 우리나라의 법정지준율이 마지막으로 변경된 2006년 12월 이후의 기간, 
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A. 기준 시나리오 B. 우호적 시나리오

C. 부정적 시나리오 D. 종합

Figure 4. Long-term Projection of Effective Reserve Ratio to 2045

Note: See Table 8 for the assumptions underlying each variable's scenario. The bold line in each figure 
represents the mean value.

Source: Authors’ calculation.

A. 기준 시나리오 B. 우호적 시나리오

C. 부정적 시나리오 D. 종합

Figure 5. Long-term Projection of Effective Reserve Ratio through 2045 Based on Estimates 

from the Post-2007 Sample

Note: See Table 8 for the assumptions underlying each variable's scenario. The bold line in each figure 
represents the mean value.

Source: Authors’ calculation.
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즉 2007~2025년 기간의 6개 공적분 회귀식의 추정 계수를 적용하여 실효지준율을 전

망한 결과이다. 이는 법정지준율의 변화가 없는 기간만을 대상으로 실효지준율과 거시

변수 간의 안정적인 관계를 살펴보는 것이 필요하기 때문이다. Figure 5를 살펴보면, 

대체로 Figure 4의 모든 기간에 기초한 전망 결과와 유사한 것으로 나타났다. 

2. 베이지안(Bayesian) VAR 조건부 예측 분석

다음으로 우리나라 경제의 장기 전망 시나리오를 가정할 때 실효지준율이 현 수준을 

유지할 경우, 또는 향후에 크게 상승하거나 하락하는 조건부 경로에서 향후 10년까지

의 경제성장률, 인플레이션, 금융스트레스지수(또는 가계부채 비율) 및 콜금리에 대한 

예측치를 도출하였다. 이러한 예측치가 Table 8에 나타나 있는 우리나라의 기준 시나

리오 경로와 얼마나 차이를 보이는지 예측오차의 제곱 합을 산정하여 비교해 보았다.

이를 위해서 2007~2025년 자료를 적용하는 7 변수 베이지안 VAR 모형을 다음 식 

(2)와 같이 설정하였다. 2007~2025년의 표본을 이용한 것은 해당 기간이 향후 장기 미

래의 조건부 예측을 하기에 현재의 우리 경제 및 금융 여건에 가깝다고 보기 때문이다. 

(2)        ⋯              
대외 변수인 실질실효환율(REER)을 가장 외생적인 변수로 설정하고 이후 중앙은행

의 목표 변수가 되는 경제성장률, 인플레이션, 금융스트레스지수, 가계대출 비율4을 배

치하였다. 그리고 통화정책과 밀접한 실효지준율과 이후 통화정책 충격을 반영하는 콜

금리(Call)의 경우 가장 내생적인 변수로 설정하는 촐레스키(Cholesky) 분해를 통해 

각 변수의 직교 충격을 식별하였다. 베이지안(Bayesian) VAR 추정 시 2007년 이후 

각 내생변수의 평균과 표준편차를 사전 정보(priors)로 활용하였다. 또한 깁스 샘플링

(Gibbs sampling)의 수치적 방법론을 적용하여 해당 내생변수의 사후적 결합 확률밀

도함수(posterior joint probability density function)에서 1,000번의 추출을 통해 충격

반응함수와 조건부 예측치를 추정하였다.

Figure 6는 통화정책 충격을 대리하는 콜금리 및 실효지준율의 1 표준편차 충격에 

따른 각 내생변수의 충격반응함수를 보여주고 있다. 긴축적인 통화정책 충격에 성장률

과 인플레이션이 하락하는 것으로 나타났으나 인플레이션 반응의 유의성은 낮은 것으

로 나타났다. 실효지준율 충격의 경우 가계대출 비율, 콜금리 및 인플레이션이 유의하

게 반응한 반면, 여타 변수의 경우 유의한 관계를 보이지는 않았다.

Figure 6에서 볼 수 있듯이 콜금리 충격에 따른 성장률과 인플레이션의 충격반응

4실효지준율 충격의 파급효과는 은행 대출뿐만 아니라 주식 및 채권시장을 통한 금융 여건 변화로도 나타날 수 있

으며 주식 및 채권 시장의 변화가 실효지준율에 영향을 미칠 수도 있다. 또한 최근 한국 경제는 예금취급기관에서 직접 

자본시장으로의 자금흐름이 강화되고 있어서 이러한 변수를 포함한 보다 포괄적인 분석은 향후 연구 과제에서 논의될 

필요가 있다.
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A. 콜금리 B. 실효지준율

Figure 6. Impulse-response Functions to One-standard-deviation Shocks in Call Rate 

and Effective Reserve Ratio

Note: See Table 8 for the assumptions underlying each variable's scenario. The bold line in each figure 
represents the mean value.

함수에서 통화정책 충격 식별과 관련하여 일정한 유의성이 확인됨에 따라 해당 베이지

안 VAR 모형으로 Waggoner and Zha(1999)의 조건부 예측 기법을 적용하였다. 7개

의 내생변수 중 실질실효환율, 가계부채비율, 그리고 실효지준율 3개는 앞서 살펴본 

Table 8의 기준 시나리오처럼 2035년까지 10년에 걸쳐 우리나라 경제가 점진적으로 

수렴한다는 조건을 부과하였다. 이러한 조건에서 경제성장률, 인플레이션, 금융스트레스

지수(또는 가계부채 비율) 그리고 콜금리 등 네 개 내생변수의 10년 예측치를 추출하

고 이를 기준 시나리오상의 장기 균형 경로와 얼마만큼의 차이가 발생하는지 살펴보았

다. 금융스트레스지수 대신 현재 우리나라의 잠재적 불안 요소 중 하나로 평가되는 가

계대출 비율의 조건부 장기 예측도 수행하였다. 콜금리의 경우 지준율 충격에 내생적

으로 반응하는 정책 변수라는 점에서 조건부 예측치를 도출하였다. 한편, 실효지준율

의 경우 현재의 수준을 계속 유지(4.2%), 내년부터 1.5%p 상승(5.7%), 1.5%p 하락

(2.7%) 등의 세 가지 조건부 경로를 고려하였다. 2000년대 내내 실효지준율이 3~5% 

범위에 머물렀다는 점에서 상승과 하락 경로는 해당 범위의 상단과 하단을 벗어나는 

수준이라고 이해할 수 있다. 

한편, 이러한 조건부 시나리오 분석은 2007년 이후 실효지준율과 주요 거시⋅금융 

변수 간의 상관관계를 반영하여 해당 변수의 예측치를 산출한다는 점에서 (법정) 지준

율의 외생적 충격이 해당 내생변수에 미치는 파급효과를 살펴보는 분석과는 차이가 있

다. 즉, 본 연구는 우리나라의 거시⋅금융 여건에서 현재 실효지준율 수준의 적정성 평

가에 초점을 맞추고 있다. 이에 따라 현재의 실효지준율 수준이 우리나라의 거시⋅금

융 변수와 장기적으로 어떠한 관계를 맺고 있으며, 이러한 장기 상관관계를 고려할 때 

해당 거시⋅금융 여건의 조건부 전망하에서 현재의 실효지준율 수준이 적정한지를 분

석하였다.

Figure 7은 현재 실효지준율 수준인 4.2%가 향후 10년까지 지속된다는 조건에서 

2035년까지 경제성장률, 인플레이션, 금융스트레스지수 및 콜금리의 예측치를 보여주
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고 있다. 우선 네 개의 예측치 모두 기준 시나리오에서 크게 벗어나지는 않는 것으로 

나타났다. 다만, 해당 변수 모두 실효지준율을 포함한 여타 내생변수의 조건부 경로에 

영향을 받으면서도 2007~2025년 기간의 평균 수준으로 회귀하는 경향성이 나타남에 

따라 기준 시나리오 대비 인플레이션과 성장률이 다소 상승하고 금융스트레스지수는 

약간 하락하는 것으로 나타났다.

Figure 8은 실효지준율이 현재의 4.2%에서 1.5%p 하락하는 경우의 조건부 경로하

에서 향후 10년의 예측치를 보여주고 있다. 성장률과 인플레이션의 하락 등으로 콜금

리도 하락하는 추세를 보여주고 있다. Figure 9은 실효지준율이 4.2%에서 5.7%로 상

승하는 경우로서, 우리나라의 성장률과 인플레이션이 잠재 수준을 넘어서는 과열 양상

을 반영한다. 그리고 이러한 경기과열에 대응하여 실효지준율이 상승하는 행태로 이해

할 수 있다.

다음으로 조건부 예측치와 기준 시나리오 수치 간에 얼마만큼의 차이가 발생하는지 

살펴보기 위해 해당 예측오차의 제곱 합을 산정해 보았다. 한국은행 정책금리와 긴밀

히 연동된 콜금리를 제외하고 거시 목표 변수에 해당하는 경제성장률, 인플레이션, 금

융스트레스지수 세 변수의 예측오차를 살펴보았다. 해당 수치를 하나의 값으로 합산하

기 위해 2007~2025년 기간의 해당 변수의 표준편차로 나누어 표준화 과정을 거쳤다. 

Table 9을 살펴보면, 실효지준율이 현 수준을 유지하는 경우와 하락하는 경우의 예측

Figure 7. Ten-year Conditional Forecasts Conditional on Maintaining Current Level of 

Effective Reserve Ratio

Note: The bold line and the shaded area represent the posterior mean and the 68% probability band, 
respectively. On the x-axis, 2 corresponds to 2026. The effective reserve ratio is assumed to remain 
constant at its current level of 4.2%. The conditional paths for all other variables follow the baseline 
scenario presented in Table 8.
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Figure 8. Ten-year Conditional Forecasts under a Declining Path of Effective Reserve Ratio

Note: The bold line and the shaded area represent the posterior mean and the 68% probability band, 
respectively. On the x-axis, 2 corresponds to 2026. The effective reserve ratio is assumed to decline 
by 1.5%p, from its current level of 4.2% to 2.7%, where it is subsequently held constant. The 
conditional paths for all other variables follow the baseline scenario presented in Table 8.

Figure 9. Ten-year Conditional Forecasts under a Rising Path of Effective Reserve Ratio

Note: The bold line and the shaded area represent the posterior mean and the 68% probability band, 
respectively. On the x-axis, 2 corresponds to 2026. The effective reserve ratio is assumed to rise by 
1.5%p, from its current level of 4.2% to 5.7%, where it is subsequently held constant. The conditional 
paths for all other variables follow the baseline scenario presented in Table 8.
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Table 9. Sum of Squared Ten-year Conditional Forecast Errors Relative to Baseline Scenario

예측 변수 실효지준율 4.2% 유지 실효지준율 2.7%로 하락 실효지준율 5.7%로 상승

경제성장률 1.4951 1.7034 13.3347

인플레이션 1.3866 2.3763 12.4174

금융스트레스지수 0.5749 2.1670 0.3892

소계 3.4566 6.2467 26.1413

Note: For each variable, the measure is calculated by first summing the squared forecast errors over 
the ten-year horizon, where the forecast error is defined as the difference between the conditional 
forecast and the corresponding baseline-scenario value, and then dividing the result by the standard 
deviation of the variable over the 2007–2025 sample period.

오차 제곱 합은 상승하는 경우에 비해 상대적으로 큰 차이를 보이지 않는 것으로 나타

났다. 실효지준율이 현 수준으로 유지되는 경우 경제성장률, 인플레이션, 금융스트레스

지수 면에서 하락하는 경우에 비해 예측오차가 다소 작은 것으로 나타났다. 이는 우리

나라 경제가 안정적인 수렴 경로로 이행하는 과정에서 현 수준의 지준율이 균형 경로

에서 크게 벗어나 있지 않다는 것을 시사한다. 또한 가계부채 비율의 추가 하락 등 여

타 금융 여건이 점차 안정화 단계로 접어든다면 지준율을 점진적으로 인하할 수 있는 

여지도 있음을 시사한다.

앞서 논의했듯이, 금융스트레스지수 대신 현재 우리나라의 잠재적 금융 불안 요인 

중 하나로 평가되는 가계대출 비율의 조건부 예측치를 성장률, 인플레이션, 콜금리와 

함께 도출해 보았다. 우선 실효지준율이 현 수준 4.2%로 유지되는 경우, 5.7%로 상승

하는 경우, 2.7%로 하락하는 경우의 조건부 예측치가 Figure 10에서부터 Figure 12까

지 순차적으로 나타나 있다. Figure 10부터 Figure 12를 살펴보면, 현재의 실효지준율

을 유지하는 경우 경제성장률과 인플레이션이 기준 시나리오 대비 약간 높은 것으로 

나타났으며, 가계대출 비율의 하락도 기준 시나리오보다 완만해지는 것으로 나타났다. 

반면, 현재의 실효지준율이 2.7%로 1.5%p 하락하는 경우 경제성장률과 인플레이션은 

기준 시나리오 대비 약간 낮아지는 것으로 나타났으며, 가계대출 비율은 기준 시나리

오에 가까운 것으로 평가할 수 있다. 

실효지준율이 상승하는 경우에는 금융스트레스지수를 예측하는 경우와 유사하게 기

준 시나리오에서 크게 벗어나는 예측치가 도출되었다. 한편, 콜금리의 경우 세 개의 시

나리오에서 기준 시나리오에서 크게 벗어나지는 않는 것으로 나타났다. 실효지준율이 

유지되거나 하락할 때 가계부채 비율이 완만히 하락하고, 실효지준율이 상승할 때 오

히려 가계부채 비율이 상승하는 것으로 나타나는 것은 우리의 직관과 다소 배치될 수 

있다. 다만, 이는 앞서 설명했듯이 해당 변수가 법정지준율이 아니라 가계부채 비율의 

영향을 받는 실효지준율이기 때문이다. Figure 3에서 볼 수 있듯이, 실효지준율과 가계

부채 비율은 매우 뚜렷한 양(+)의 상관성을 가지고 있으며 이는 공적분 회귀에서도 

확인되었다. 즉, 가계부채의 확대가 단기 유동화에 기초한 통화 창출로 연결되고 실효

지준율이 높아지는 것으로 귀결되기 때문이다. 이에 따라 실효지준율이 하락하는 시나

리오에서 가계부채 비율은 더 크게 하락하는 것으로 예측된다. 
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Figure 10. Ten-year Conditional Forecasts Including Household Loan-to-GDP Ratio 

Conditional on Maintaining Current Level of Effective Reserve Ratio

Note: The bold line and the shaded area represent the posterior mean and the 68% probability band, 
respectively. On the x-axis, 2 corresponds to 2026. The effective reserve ratio is assumed to remain 
constant at its current level of 4.2%. The conditional paths for all other variables follow the baseline 
scenario presented in Table 8.

Figure 11. Ten-year Conditional Forecasts Including Household Loan-to-GDP Ratio under a 

Declining Path of Effective Reserve Ratio

Note: The bold line and the shaded area represent the posterior mean and the 68% probability band, 
respectively. On the x-axis, 2 corresponds to 2026. The effective reserve ratio is assumed to decline 
by 1.5%p, from its current level of 4.2% to 2.7%, where it is subsequently held constant. The 
conditional paths for all other variables follow the baseline scenario presented in Table 8.
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Figure 12. Ten-year Conditional Forecasts Including Household Loan-to-GDP Ratio under a 

Rising Path of Effective Reserve Ratio

Note: The bold line and the shaded area represent the posterior mean and the 68% probability band, 
respectively. On the x-axis, 2 corresponds to 2026. The effective reserve ratio is assumed to rise by 
1.5%p, from its current level of 4.2% to 5.7%, where it is subsequently held constant. The conditional 
paths for all other variables follow the baseline scenario presented in Table 8.

이상의 시나리오별 예측오차의 제곱 합은 Table 10에 나타나 있다. 10년 중기 시계

에서는 실효지준율을 현재의 수준에서 유지하는 경우 예측오차가 가장 작은 것으로 나

타났다. Table 8에 있는 기준 시나리오는 현재의 실효지준율 유지와 하락 사이 경로에 

위치하는 것으로 평가할 수 있다.

마지막으로 극단적 대외충격 시나리오하에서 실효지준율 경로에 따른 조건부 예측을 

살펴보았다. 금융스트레스지수가 급격히 상승하고 급격한 자본 유출입으로 원화의 실질 

절하가 급격히 이루어지는 경우를 상정한다. 이를 위해 2008년 글로벌 금융위기가 발생

했던 2007~2009년의 금융스트레스지수 상승과 실질실효환율의 하락 변동폭

Table 10. Household loan-to-GDP Ratio: Sum of Squared Ten-year Conditional Forecast 

Errors Relative to Baseline Scenario

예측 변수 실효지준율 4.2% 유지 실효지준율 2.7%로 하락 실효지준율 5.7%로 상승

경제성장률 0.4790 1.7523 5.3404

인플레이션 0.6384 4.4850 14.1569

가계부채 비율 1.2797 0.5306 8.7500

소계 2.3971 6.7679 28.2473

Note: For each variable, the measure is calculated by first summing the squared forecast errors over 
the ten-year horizon, where the forecast error is defined as the difference between the conditional 
forecast and the corresponding baseline-scenario value, and then dividing the result by the standard 
deviation of the variable over the 2007–2025 sample period.
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을 반영한 시나리오 경로를 상정한다. 금융스트레스지수의 경우 장기 균형 수준인 15

에서 시작하여 다음 연도에 25 그리고 그다음 연도에는 위기 발생에 준하는 50을 기록

한 후 일 년 동안 다시 장기 균형 수준인 15로 복귀하는 시나리오이다. 실질실효환율

도 이와 유사하게 장기 균형 수준인 91에서 시작하여 85, 80까지 하락한 뒤 다시 91로 

복귀하는 시나리오이다. 실질실효환율은 해당 값이 하락하는 경우 원화의 실질 절하를 

의미한다. 이러한 대외충격의 극단적 상황(tail risk)을 상정하고 실효지준율의 세 가지 

경로하에서 성장률, 인플레이션, 가계부채비율의 조건부 예측치를 측정하고 예측오차 

제곱 합을 산정해 보았다. 

우선 극단적 대외충격과 함께 실효지준율이 현 수준 4.2%로 유지되는 경우, 5.7%로 

상승하는 경우, 2.7%로 하락하는 경우의 조건부 예측치가 Figure 13에서부터 Figure 

15까지 나타나 있다. 극단적 대외충격이 있는 경우 Figure 13에서 볼 수 있듯이 성장

률은 0% 가까이 하락하는 반면, 인플레이션은 균형 수준을 유지하는 것으로 나타났다. 

콜금리는 하락하여 완화적인 통화정책으로 대응하는 행태를 보이고 있으며, 가계부채 

비율은 대외충격 이전까지는 다소 상승하다가 이후 완만히 하락하는 모습이다. 실효지

준율은 현 수준 유지와 하락 및 상승 경로에서 주요 거시⋅금융 변수의 예측치가 크게 

바뀌지는 않는 것으로 나타났다. 이는 2008년 글로벌 금융위기 당시 금리 중심의 통화

정책 체계하에서 정책금리 인하로 대응하는 한편, 실효지준율 자체에는 큰 변동이 없

었던 행태를 반영하는 것으로 이해할 수 있다.

Figure 13. Ten-year Conditional Forecasts under an Extreme External Shock with Effective 

Reserve Ratio Held Constant

Note: The bold line and the shaded area represent the posterior mean and the 68% probability band, 
respectively. On the x-axis, 2 corresponds to 2026. The scenario assumes that shocks equivalent to 
those observed during the 2008 global financial crisis are imposed on the real effective exchange 
rate and the Financial Stress Index, while the effective reserve ratio is held constant at its current 
level of 4.2%.
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Figure 14. Ten-year Conditional Forecasts under an Extreme External Shock and a Declining 

Effective Reserve Ratio

Note: The bold line and the shaded area represent the posterior mean and the 68% probability band, 
respectively. On the x-axis, 2 corresponds to 2026. The scenario assumes that shocks equivalent to 
those observed during the 2008 global financial crisis are imposed on the real effective exchange 
rate and the Financial Stress Index, while effective reserve ratio is assumed to decline by 1.5%p, 
from its current level of 4.2% to 2.7%, where it is subsequently held constant.

Figure 15. Ten-year Conditional Forecasts under an Extreme External Shock and a Rising 

Effective Reserve Ratio

Note: The bold line and the shaded area represent the posterior mean and the 68% probability band, 
respectively. On the x-axis, 2 corresponds to 2026. The scenario assumes that shocks equivalent to 
those observed during the 2008 global financial crisis are imposed on the real effective exchange 
rate and the Financial Stress Index, while effective reserve ratio is assumed to rise by 1.5%p, from 
its current level of 4.2% to 5.7%, where it is subsequently held constant.
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Table 11. Extreme External Shock: Sum of Squared Ten-year Conditional Forecast Errors 

Relative to Baseline Scenario

예측 변수 실효지준율 4.2% 유지 실효지준율 2.7%로 하락 실효지준율 5.7%로 상승

경제성장률 2.0384 2.6364 8.1980

인플레이션 0.0728 7.4469 9.3885

가계부채 비율 0.9820 0.9359 7.2147

소계 3.0933 11.0192 24.8012

Note: For each variable, the measure is calculated by first summing the squared forecast errors over 
the ten-year horizon, where the forecast error is defined as the difference between the conditional 
forecast and the corresponding baseline-scenario value, and then dividing the result by the standard 
deviation of the variable over the 2007–2025 sample period.

앞선 분석과 같이 극단적 대외 충격을 한 차례 겪는다는 가정하에 각 실효지준율 경

로 조건부 예측오차의 제곱 합을 산정하였다. Table 11에서 볼 수 있듯이, 실효지준율

이 현재 수준으로 유지되는 시나리오에서 해당 값이 가장 작은 것으로 나타났다. 그다

음은 실효지준율이 하락하는 경우이며, 이전의 분석과 유사하게 실효지준율이 상승하

는 경우 예측오차가 가장 큰 것으로 나타났다.

3. 거시건전성 수단으로서 지준 제도 활용 가능성 검토

일부 신흥시장국의 경우 지준 제도를 거시건전성 정책 수단으로 적극 활용하고 있으

며, 이에 관한 해외 연구도 최근까지 활발하게 이루어지고 있다. 우선, 달러라이제이션

(Dollarization)이 심한 신흥시장국의 경우 자국 화폐 예금보다 외화예금에 더 높은 지

준율을 차등 부과하거나, 외화예금에 대한 지준을 자국 화폐로 적립하도록 유도하는 

등 지준 제도를 활용하여 자국 화폐의 유통 비율 상향을 유도하고 있다(Kokenyne 

et al., 2010). 또한 DSR, LTV, 은행자본 규제 등 여타의 거시건전성 수단의 효과가 

제한적인 신흥시장국의 경우 지준율 규제는 금융시장 전반의 유동성 규모에 충격을 줌

으로써 대내외 부문의 통화 공급과 행태에 큰 영향을 발휘할 수 있다. 이와 관련하여 

지준 제도의 거시건전성 효과를 분석한 최근 논의(Tovar et al., 2012; Cantu et al., 

2024)에서도 신흥시장국을 중심으로 법정지준율 강화가 신용 사이클의 진폭과 금융스

트레스의 빈도⋅강도를 낮추는 편익이 초기의 신용과 실물 활동을 다소 줄이는 비용을 

초과한다고 분석하였다. 

2008년 글로벌 금융위기의 여파로 2015년부터 도입되기 시작한 LCR 규제(BIS, 

2013)는 고유동성 자산 운용을 통해 지급 여력을 제고한다는 측면에서 전통적인 유동

성 규제 수단인 지준 제도를 일부 대체한다고 할 수 있다. 해당 규제는 개별 은행이 30

일 기준으로 유동성 부채에 대응하여 100% 이상의 고유동성 자산을 보유하게 하는 제

도이다. 우리나라도 바젤은행감독위원회의 권고를 따라서 2019년부터 100% 이상의 

LCR을 유지하고 있다.

한편, LCR의 100% 도달이 최근에서야 달성되는 등 아직 거시건전성 수단으로서 지
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준 제도와 LCR 규제를 직접 비교한 연구는 많지 않다. Beck and Keister(2017)는 중

앙은행이 공개시장운영을 통해 익일물 금리를 통제하는 것이 LCR 규제가 있는 경우 

더 어려워질 수 있다고 분석하였다. 이는 LCR 규제의 도입으로 중앙은행이 공급하는 

지준 규모 총량뿐만 아니라 고유동성 자산 여부도 추가적인 고려 사항이 되기 때문이

다. Chawwa(2021)는 인도네시아 금융 및 경제 특성을 반영하는 DSGE 모형을 이용하

여 두 규제가 신용 공급과 산출에 미친 영향은 유사하다고 분석하였다. 다만, LCR을 

낮추는 경우 국채에 대한 수요 하락으로 세금, 가계예금 및 은행의 수익에 차별화된 효

과를 미친다고 분석하였다. Basel III 규제 개혁 도입의 효과를 정리한 연구(BIS, 

2022)에 따르면 주요국의 대형 은행이 LCR 도입 후 고유동성 자산 보유를 크게 늘린 

것으로 나타났다. 즉, LCR은 지준율처럼 광범위하게 통화승수나 예금창출을 규제하기

보다, 유동성 완충에 초점을 두어 위기 시 손실 흡수력을 제고했다고 평가하였다. LCR 

규제하에서 지준이 고유동성 자산에 포함되며 두 규제는 서로 연결되지만, 두 규제의 

상호 대체 및 보완 정도를 직접적으로 비교한 선행연구는 여전히 제한적이다. 

주요국 중앙은행의 경우 법정지준율 변경을 통한 시중 유동성 조정보다는 기준금리, 

공개시장운영, 상설대출제도와 함께 LCR 같은 규제가 유동성 관리의 상당 부분을 맡

게 되었다. 다만, 여전히 LCR 규제가 지준 제도를 완전히 대체하지는 못하는 가운데 

두 제도 간의 상호 보완과 대체 정도, 그리고 금리 중심의 통화정책 체계에서 지준 제

도가 가지는 거시건전성 수단으로서의 의의 등에 대해서는 더욱 광범위한 논의가 필요

하다고 평가할 수 있다. 

이런 배경에서 본 연구에서 논의한 우리나라 지준 제도의 자동안정장치로서의 기능

은 다양한 논의의 시작점으로서 의의를 가질 수 있다. 우리나라의 경우 독자적인 국내 

화폐 제도를 운영하면서 금리 준칙 중심의 통화정책 운영체계가 정착되어 왔다. 1997

년 외환위기 이후 실물경제의 확장 국면에서 가계부채 등 민간 레버리지의 꾸준한 상

승과 단기 유동성 정도가 높아지면서 금융스트레스와 실효지준율이 함께 상승하는 특

징을 보였다. 이는 실효지준율과 경제성장률 및 금융스트레스지수 간의 대체로 안정적

인 장기 균형 관계로 나타났다. 즉, 지난 20여 년간 이자율 수단을 통한 통화정책 체계

가 자리 잡은 가운데, 우리나라의 실효지준율과 주요 거시⋅금융 지표 간 일정한 장기 

균형 관계 또한 형성되어 온 것으로 평가할 수 있다. 부동산 가격의 상승 및 민간 레버

리지의 증가 등으로 2006년 12월에 단기 자금에 대한 법정지준율을 인상한 것이 그 

사례가 될 수 있다.

소규모 개방경제인 우리나라의 경우 금리 중심 통화정책이 인플레이션, 성장률 및 

외환시장 등 다수의 주요 거시⋅금융 목표에 천착하는 가운데, 그 정책 운용 범위에서 

일부 제약이 발생했을 때 지준 제도가 통화정책을 보완하면서 거시건전성 정책 수단으

로서 효능을 가질 수 있다. 예를 들어 지난 2010년 이후 글로벌 금융위기 극복 과정과 

이후 저물가 기조에서 상당 기간 저금리 상태가 유지되면서 물가안정과 견실한 성장률

이 담보되었으나 그 과정에서 단기 유동성의 확대와 이로 인한 부동산 시장 등 일부 

자산시장과 가계부채의 불균형 현상도 함께 나타났다. 만약 요구불예금 등 단기 유동
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성에 대한 패널티로서 지준 부과 제도가 없었다면 은행 부문을 통한 유동성 공급과 자

산시장과 가계부채의 불균형이 현 상태보다 더욱 심화할 수도 있었다는 점을 배제하기 

어렵다. 즉, 은행예금의 단기 유동화가 지속되어 온 우리나라 금융시장의 고유한 특징

을 고려할 때, 지준 제도는 단기 과잉 유동성을 일부 자동 조절하는 장치로서 거시건전

성에 기여한 측면이 있다고 판단된다. 

또한 최근 달러 기반 스테이블코인의 확대, 네이버페이, 카카오페이 등 비현금 지급

수단의 본격화 및 비은행금융기관 비중의 확대 등은 모두 시중자금의 빠른 이동과 함

께 단기 유동화 현상을 강화할 수 있는 요인으로 작용할 가능성이 있다. 이러한 여건에

서 현재의 지준 제도가 금리 중심 통화정책의 보완 수단으로서 기능할 수 있는지 지속

적인 논의가 필요하다. 다만, 유동성 리스크를 보다 정교하게 관리하는 LCR 제도의 도

입 등으로 예전처럼 중앙은행이 지준율을 자주 변경하여 시스템 전체 유동성을 거칠게 

조절하지 않는 상황에서 LCR 규제와 지준 규제가 서로 보완될 수 있도록 하는 적절한 

제도 설계가 필요하다. 또한 우리나라는 금리 중심의 통화정책 체계의 정착과 함께 

BIS 자기자본 규제, LTV, DSR 등 여타의 실효성 있는 거시건전성 수단이 운용되고 있

는 만큼 이러한 수단과 지준 제도가 가지는 보완성과 대체성에 대해서도 향후 폭넓은 

논의가 필요하다. 

한편, 우리나라 법정지준율의 변경은 중장기 시계에서 신중하게 접근할 필요가 있

다. 이는 장기 균형 관계 및 조건부 예측 등을 활용한 분석에서 현재의 실효지준율 수

준은 10년 이내 중기 시계의 장기 균형 경로에서 크게 벗어나 있지는 않다는 점에 기

초한다. 다만, 장기 시계에서는 성장률의 둔화 속도, 민간 레버리지 등 거시⋅금융 여

건에 따라 점진적으로 하락할 여지는 있다.

V. 결 론

최근 지준 제도를 둘러싼 국내외 여건이 상당히 변화했음에도 불구하고 우리나라의 

법정지준율은 20년 가까이 동일한 수준으로 유지되고 있다. 금리 중심의 통화정책 체

계에서 현재의 실효지준율은 적정한 수준인지, 지준 제도가 가지는 기능은 무엇인지 

등에 관한 체계적인 검토가 필요한 시점이다. 이런 배경에서 본 연구는 1998~2025년 

분기 자료를 이용하여 공적분 회귀분석 및 베이지안 VAR 조건부 예측 기법 접근을 통

해 우리나라 현재 실효지준율 수준의 적정성 여부를 분석하였다.

주요 실증분석 결과는 다음과 같다. 첫째, 공적분 회귀분석 결과, 우리나라의 실효지

준율은 경제성장률 및 금융스트레스지수와 대체로 양(+)의 장기 균형 관계를 형성하

는 것으로 나타났다. 이는 지난 20여 년간 이자율 수단을 통한 통화정책 체계가 정착

된 가운데, 우리나라의 실효지준율이 주요 거시⋅금융 지표와 장기 균형 관계를 구축

해 온 것으로 평가할 수 있다. 
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둘째, 공적분 회귀 추정에 기반하여 2045년까지 실효지준율을 전망한 결과, 우리나

라의 기준 시나리오에서 실효지준율은 완만히 하락하는 것으로 전망되었다. 이는 실효

지준율 상승 요인이었던 가계부채 비율이 장기간에 걸쳐서 서서히 하향 안정화되는 가

운데, 경제성장률, 실질실효환율, 경상수지 비율, 콜금리 등 주요 거시⋅금융 변수가 

장기 균형 수준으로 수렴하는 추세를 반영한다고 할 수 있다. 

셋째, 2035년까지 베이지안 VAR을 이용한 조건부 예측 결과, 실효지준율이 현 수준

인 4.2%에서 유지되는 경우가 현 수준에서 1.5%p 상승하거나 하락하는 경우보다 예

측오차 제곱 합이 가장 작은 것으로 나타났다. 또한 지준율의 현 수준 유지와 하락하는 

경우의 예측오차 제곱 합의 차이는 상대적으로 작은 반면, 상승하는 경우의 예측오차 

제곱 합은 크게 상승하는 것으로 나타났다. 이런 점에서 현재의 실효지준율 수준은 균

형 수준에서 크게 벗어나 있지는 않은 것으로 판단된다. 

넷째, 시중자금의 단기 유동화가 지속되어 온 우리나라 금융시장의 고유한 특징을 

고려할 때, 우리나라의 지준 제도는 단기 과잉 유동성을 일부 자동 조절하는 장치로서 

거시건전성에 기여한 측면이 있다. 소규모 개방경제인 우리나라의 금리 중심 통화정책

은 인플레이션, 성장률 및 외환시장 등 다수의 주요 거시⋅금융 목표에 천착하면서 그 

정책 운용 범위에서 일부 제약이 발생할 수 있다. 이때 지준 제도는 통화정책을 보완하

면서 단기 과잉 유동성의 급증을 억제하는 기능을 가질 수 있다. 

다만, 일부 신흥시장국과 같이 지준율 변경 등 정책 수단을 수시로 동원하기에는 우

리나라의 거시⋅금융 여건이 해당국과 다르다고 평가할 수 있다. 이는 금리 중심의 통

화정책 체계의 정착과 함께 유동성을 더욱 정교하게 관리하는 LCR 제도가 운영 중이

며, BIS 자기자본 규제, LTV, DSR 등 여타의 실효성 있는 거시건전성 수단이 운용되

고 있기 때문이다. 결론적으로, 현재의 실효지준율 수준은 균형 경로에서 크게 벗어나 

있지 않으며, 향후 성장률의 둔화 등 거시⋅금융 여건에 따라 점진적인 하락세를 보일 

것으로 전망되었다.

앞서 논의했듯이, 적정 지준율 수준을 검토하는 것이 쉽지 않은 과제인 만큼 본 연구

의 한계점도 이와 관련된다. 지준율은 중앙은행의 외생적인 정책 변수로서 해당 정책 

변화가 거시⋅금융에 미치는 영향을 검토하기 위해서는 포괄적인 논의가 필요하다. 예

를 들어 지준 예치 의무는 은행의 수익성에 부담을 주는 규제로서 해당 정책 변화는 

은행의 대출 공급 여력에 큰 영향을 미칠 수 있기 때문이다. 또한 LCR과 같은 대체 유

동성 규제 수단의 도입도 적정 지준율 검토 시 고려되어야 할 중요한 요소이다. 그러나 

본 논문에서는 이와 같은 요소를 충분히 고려하지 못한 한계가 있다. 또한 베이지언 

VAR 모형에서 지준율 충격의 식별도 향후 더욱 엄밀한 검토가 필요한 부분이다. 대신 

본 연구는 실효지준율과 거시⋅금융 변수 간의 장기적인 균형 관계를 찾고, 실효지준

율 전망에 집중하였다. 이는 2007년 이후 법정 지준율 변화가 없으며, 우리나라의 관

련 선행연구가 부족한 상황에서 일종의 정형화된 사실(stylized facts)을 우선 제시하

여 논의를 시작한다는 점에 주안점을 두었기 때문이다. 이러한 한계점들이 향후 우리

나라의 지준율 관련 연구 주제로서 더욱 심도 있게 다루어지기를 기대한다.
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Appendix

A. 본원통화 대비 한은 대외순자산 비율 B. 화폐발행액 대비 실효지준 비율

C. 명목 GDP 대비 경상수지 비율 D. 실질실효환율

E. 인플레이션 F. 가계부문 신용 비율

Figure A1. Trends of Macroeconomic and Financial Time-series since 1998 in Korea

Note: See Tables 1 and 2 for descriptions of the variables. An increase in the real effective exchange 
rate (REER) indicates a real appreciation. The household credit-to-GDP ratio is defined as credit 
extended to the household sector by other depository corporations (ODCs) divided by nominal GDP.

Source: Authors’ calculation based on data from the Bank of Korea ECOS.
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An Analysis on Adequacy of 

Effective Reserve Requirement Ratio in Korea†

By Jong Chil Son and Joonyoung Hur*

This study examines the adequacy of Korea’s effective reserve 
requirement ratio (defined as the ratio of banks’ Korean-won 
deposits held at the liability accounts of the Bank of Korea to their 
Korean-won deposits) and its potential use as a macroprudential 
policy tool, employing cointegration regression analysis and a 
Bayesian VAR conditional forecasting framework. The main findings 
are as follows. First, the effective reserve requirement ratio in 
Korea is found to exhibit a generally positive long-run equilibrium 
relationship with economic growth and the financial stress index. 
Second, projections of the ratio through 2045 based on the 
estimated cointegration coefficients indicate a gradual decline under 
the baseline scenario. Third, conditional forecasts for the next ten 
years using a Bayesian VAR show that maintaining the current 
level of 4.2% minimizes the sum of squared forecast errors, 
compared with scenarios in which the ratio increases or decreases 
by 1.5 percentage points. Fourth, Korea’s reserve requirement 
system appears to have contributed to macroprudential stability by 
functioning as an automatic stabilizer that mitigates short-term 
liquidity fluctuations in the money market. In conclusion, the 
current level of the effective reserve requirement ratio does not 
deviate significantly from its equilibrium path and is expected to 
decline gradually in response to changing macro-financial conditions, 
including a slowdown in economic growth. 
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The Impact of Financial Stability Policies on  
Korea Treasury Bond Yields 

By JONG SOO HONG AND MEEROO KIM* 

This paper examines the effects of macroprudential regulations 

implemented in the Republic of Korea on Korea Treasury bond (KTB) 

yields. While macroprudential regulations primarily aim to enhance 

financial stability by mitigating systemic risks, they can also indirectly 

affect bond market dynamics by altering the demand for safe assets. 

Specifically, this study analyzes the impacts of two significant financial 

stability measures introduced in the Republic of Korea following the 

Global Financial Crisis: restrictions on securities firms' call borrowing 

and the phased implementation of the liquidity coverage ratio (LCR) for 

banks. Empirical findings indicate that restricting securities firms' call 

borrowing to within 25% of their equity capital and subsequently 

excluding them from the call market substantially increased their 

demand for KTBs, cumulatively reducing KTB yields by approximately 

10.8 to 12.5 basis points. Furthermore, the phased implementation of 

the LCR regulation increased banks’ demand for KTBs, resulting in an 

additional cumulative decrease in KTB yields of approximately 6.1 to 

7.3 basis points. These findings underscore the necessity for 

policymakers to carefully consider the potential implications for bond 

markets and broader financial market spillover when introducing or 

adjusting macroprudential measures. 

Key Word: Financial stability policy, Repo, LCR, Yield curve, 

Dynamic Nelson-Siegel model 

JEL Code: E43, E44, G28, G12, H63 

 

 

 I. Introduction 

 

acroprudential regulations are designed to safeguard the financial system by 

ensuring both the soundness of financial institutions and the stability of 

markets as a whole. Following the 2008–2009 Global Financial Crisis (GFC), 

various new regulations were introduced or reinforced worldwide. These included 
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capital and liquidity requirements for banks (e.g., Basel III) as well as rules targeting 

non-bank financial institutions to reduce systemic risks.  

Although these measures typically aim to bolster financial stability, they also can 

have indirect effects on the demand for safe assets such as government bonds. For 

example, restricting a particular short-term funding channel for securities firms can 

push them to expand their repo-based funding, which requires Treasury bonds as 

collateral. Likewise, requiring commercial banks to hold sufficient high-quality 

liquid assets (HQLA) could increase their demand for government bonds, thereby 

influencing bond yields. 

In the Republic of Korea, two prominent macroprudential actions merit special 

attention: 
 

1. Call market restrictions for securities companies:  

Gradually tightening rules on securities firms’ call borrowing, ultimately barring 

most non-bank institutions from the call market in 2015. 

2. Liquidity coverage ratio (LCR) requirement for banks:  

Phased introduction, starting with an 80% minimum requirement in 2015, with 

this rising to 100% by 2019, requiring banks to hold sufficient liquid assets such 

as Treasury bonds to cover 30-day net cash outflows. 
 

Both regulations had an explicit financial-stability rationale, yet their design also 

affected Treasury bond demand. This study quantitatively examines how these 

policies impacted the yield of KTBs. We apply an augmented Dynamic Nelson–

Siegel (DNS) model for the yield curve, incorporating macroeconomic variables and 

policy dummy variables to measure changes before and after the corresponding 

regulations took effect. 

Our findings show that restricting securities firms’ access to the call market led to 

a noticeable shift to repo transactions, pushing KTB yields down by 10.8 to 12.5 

basis points. Moreover, as the LCR was gradually implemented for banks, the 

demand for risk-free securities rose, lowering KTB yields by an additional 6.1 to 7.3 

basis points. These outcomes imply that authorities designing macroprudential 

instruments should also consider the broader market ramifications, including their 

influence on government bond yields and monetary policy transmission. 

The remainder of the paper is organized as follows: Section 2 summarizes key 

theoretical and empirical studies in the literature. Section 3 outlines the institutional 

background of the analyzed regulations. Section 4 presents the MF-DNS framework 

and MCMC estimation. Section 5 discusses the empirical results, and Section 6 

offers concluding remarks. 

 

 

II. Literature Review 
 

The GFC spurred extensive research into the fragility of short-term funding 

markets, especially repurchase agreements and other collateralized lending markets. 

Once viewed as safe and liquid, repo markets were found to exacerbate liquidity 

stress when collateral values deteriorated. For example, Brunnermeier and Pedersen 

(2008) show how market liquidity and funding liquidity can interact in a 

destabilizing feedback loop. Bernanke (2009) likewise highlighted the systemic risk 
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arising from lightly regulated short-term funding channels in a post-crisis policy 

address. Empirically, Gorton and Metrick (2012) document that the collapse of 

“securitized banking” (heavy reliance on repo financing) was central to the financial 

panic. Studies of repo and money markets (e.g., Copeland et al., 2011; Boissel et al., 

2014; Infante et al., 2020; Huh and Infante, 2021) further demonstrate that even fully 

collateralized lending can become unstable when lenders lose confidence or margins 

are hiked abruptly. 

In the Korean context, the GFC precipitated reforms in domestic short-term 

funding markets as well. Authorities moved to reduce non-bank institutions’ reliance 

on unsecured call loans and to encourage repo transactions for secured funding. Baek 

et al. (2015) find that these measures significantly reshaped the Korean money 

market, improving its overall resilience while increasing reliance on collateralized 

borrowing repo. Studies of the call loan market (e.g., Kim and Lee, 2008; Im, 2010) 

have shown that changes in participant composition and central bank operations can 

materially influence call rates and their volatility. These works underscore how 

structural adjustments in funding markets—often motivated by stability concerns—

can alter the behavior of market interest rates. 

A central challenge in term structure research is to incorporate macroeconomic 

fundamentals into yield curve modeling (Ang, Piazzesi, and Wei, 2006). The 

Dynamic Nelson–Siegel (DNS) framework introduced by Diebold, Rudebusch, and 

Aruoba (2006) provides a parsimonious representation of the yield curve with three 

latent factors—level, slope, and curvature. This framework can be extended to 

include observed factors; for instance, macro-finance versions of DNS (often termed 

MF-DNS) allow macroeconomic variables to influence the evolution of yield curve 

factors. Such models have been used to study how monetary policy and economic 

conditions affect yields. 

In terms of bank liquidity regulation, the Basel III reforms introduced two key 

ratios: the LCR for short-term liquidity and the net stable funding ratio (NSFR) for 

longer-term funding stability. The LCR requires banks to hold a minimum proportion 

of HQLA (including government bonds) to cover projected 30-day cash outflows. 

Bindseil and Lamoot (2011) and Bech and Keister (2014) suggest that meeting the 

LCR could drive banks to adjust asset holdings, potentially increasing the demand 

for government bonds. Empirical evidence is emerging: Bonner and Eijffinger 

(2012) find that anticipation of the LCR impacted interbank markets, while Hoerova 

et al. (2018) evaluate the costs and benefits of liquidity regulations on bank lending 

and market rates. However, few studies have directly examined the LCR’s effect on 

sovereign bond yields—a gap our study aims to fill. In the Korean literature, Shin 

(2014) discussed the interaction of LCR rules with monetary policy operations, and 

Park (2020) documented that tightening liquidity requirements influenced banks’ 

lending behavior (both studies in Korean). These insights motivate our analysis of 

how liquidity regulations, by shifting financial institutions’ asset demand, can 

influence the term structure of interest rates. 

 

Yield Curve Models and Bank Liquidity Regulation 

 

A classic challenge for researchers studying term structure is how to incorporate 

macroeconomic fundamentals. The Dynamic Nelson–Siegel (DNS) model (Diebold, 
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Rudebusch, and Aruoba, 2006) uses three latent factors—level, slope, curvature—to 

capture the overall shape of the yield curve, while also allowing for straightforward 

expansions that can include macro variables (e.g., GDP growth, monetary policy 

indicators). 

On the liquidity regulation front, the Basel III framework introduced the LCR 

requirement, obliging banks to hold enough HQLA to withstand 30 days of net cash 

outflows. Research indicates that LCR can affect banks’ asset allocation and possibly 

prompt them to hold more government bonds (Bindseil and Lamoot, 2011). 

Empirical work (Bonner and Eijffinger, 2012; Hoerova et al., 2018) suggests that 

LCR can reshape short-term market dynamics and the pricing of bank funding, but 

few studies address its direct impact on sovereign yield curves—an analytical gap 

this study aims to fill. 

 

 

III. Background 
 

A. Securities Firms’ Call Market Restrictions 
 

Table 1 presents changes in key institutional arrangements related to Korea’s 

major short-term financial markets. 

Restrictions on securities firms' participation in the call market progressed as 

follows. Initially, on July 27, 2010, the government announced that call borrowing 

by securities firms would be limited to 100% of their equity capital, implementing 

this regulation from October 1, 2010. Figure 1 demonstrates that securities firms' call 

borrowing ratios relative to equity capital (hereafter referred to as the call borrowing 

ratio) were already below 100% before the regulation. However, following the 

announcement (①) and implementation (②), the average and median ratios steadily 

declined. Numbers ① to ⑥ represent the sequence of announcements or 

implementations of regulations on securities firms’ call market participation. 

Additionally, although the maximum value of call borrowing ratios temporarily rose 

in the quarter immediately following implementation, it subsequently exhibited a 

downward trend. 

Subsequently, the government announced on June 22, 2011 (③) that it would 

reduce the securities firms’ call borrowing limit further to 25% of equity capital, 

implementing this measure on July 12, 2012 (④). Before the reduction 

announcement in the second quarter of 2011, the average and median borrowing 

ratios slightly increased, but from the third quarter of 2011 onward, a consistent 

decline was observed. The distribution of securities firms’ call borrowing ratios 

decreased sharply. The maximum call borrowing ratio among securities firms was 

93.6% in the first quarter of 2010 but dropped to 40.5% by the third quarter of 2012 

when the 25% regulation was implemented. 

Finally, on November 22, 2013 (⑤), the government declared the exclusion of 

secondary financial institutions from the call market, implementing this rule from 

February 24, 2015 (⑥). After the regulatory announcement in the fourth quarter of 

2013, declines in both the average and median call borrowing ratios accelerated 

significantly compared to the period before the announcement. Although the 
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distribution of ratios did not change substantially immediately following the 

announcement (⑤), it fell dramatically after implementation (⑥). At the time of the 

announcement in the fourth quarter of 2013, the highest call borrowing ratio among 

securities firms was 46.4%, but this dropped sharply to 18.6% by the second quarter 

of 2015, following implementation. 

Since the prohibition of call transactions for non-bank financial institutions in 

March of 2015, the volume of domestic call transactions has continued to decline, 

stabilizing at an average daily level of approximately ten trillion KRW. Meanwhile, 

the domestic Repurchase Agreement (RP) market has consistently expanded following 

 

 
TABLE 1—MAJOR INSTITUTIONAL CHANGES IN THE SHORT-TERM FINANCIAL MARKET IN KOREA 

Regulation Features 
Implementation 

Date 

Call Market 

Call Market Regulation 

① Announced cap on securities firms' call borrowing to 100% of equity 

② Regulation implemented 

③ Announced cap on securities firms' call borrowing to 25% of equity 

④ Regulation implemented 

⑤ Announced de facto exclusion of non-bank financial institutions from  

call market 

⑥ Regulation implemented 

Jul. 27, 2010 

Oct. 1, 2010 

Jun. 22, 2011 

Jul. 12, 2012 

Nov. 22, 2013 

Feb. 24, 2015 

Enactment and 

enforcement of the Act on 

the Management of 

Financial Market 

Benchmarks (Financial 

Market Benchmark Act) 

Specification of calculation rules for benchmark administration and 

establishment of the Key Benchmark Oversight Committee 
Nov. 2020 

CD Market 

Certificate of Deposit (CD) 

Reforms to enhance 
transparency in market rate 

determination and 

supervisory regulation 

- Broader supply of benchmark CDs (from 91-day to 80–100-day maturities) 

- Differential risk weights for benchmark and non-benchmark CDs in deposit- 

loan ratio 
- Loosening MMF asset composition limits to expand demand for benchmark 

CDs 

- Introduction of a phased CD rate calculation method 

Feb. 2021 

RP Market 

Reform to activate on-

exchange RP trading 

Allowing on-exchange RP market participation by institutional investors 

previously limited to over-the-counter (OTC) trading (e.g., pension funds); 

expansion of eligible collateral and removal of substitution restrictions on 

pledged securities 

Mar. 2019 

Amendment to the 

Enforcement Decree of the 
Financial Investment 

Services and Capital 

Markets Act and revision 

of regulations on financial 

investment business 

Mandatory holding of a certain proportion of liquid assets by RP sellers to 
mitigate rollover risk and enhance market stability 

- Phase 1 (Jul. 1–30, 2020): Overnight (1%), Term (0%)  

- Phase 2 (Aug. 1, 2020–Apr. 30, 2021): Overnight (10%), Term (3–5%) 

- Phase 3 (Since May 1, 2021): Overnight (20%), Term (5–10%) 

Jul. 2020 

Amendment to the 

Enforcement Decree of the 

Financial Investment 

Services and Capital 

Markets Act and 

introduction of minimum 

margin guideline 

- Differentiation of minimum margin requirements for RP buyers based on 

transaction risk 

- Setting minimum margin ratios by adding credit risk-based margins of 

sellers to collateral-specific margin rates 

Sep. 2020 
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(Unit: %) 

 
FIGURE 1. SECURITIES FIRMS’ CALL BORROWING RATIOS RELATIVE TO THEIR EQUITY CAPITAL 

Note: ① Announcement of reduction in securities firms’ call borrowing limit to within 100% of their equity capital 
(July 27, 2010); ② Implementation of the 100% limit (October 1, 2010); ③ Announcement of further reduction 
in call borrowing limit to within 25% of equity capital (June 22, 2011); ④ Implementation of the 25% limit (July 
12, 2012); ⑤ Announcement of complete exclusion of secondary financial institutions from the call market 
(November 22, 2013); ⑥ Implementation of the exclusion (February 24, 2015). 

Source: Financial Supervisory Service, Financial Statistics Information System. 

 

 

government reforms in the call market, with the average daily outstanding volume 

reaching 147.53 trillion KRW as of August of 2022, an increase of 12.73 trillion 

KRW compared to the same month in the previous year. Figure 2 illustrates the 

average daily outstanding volume of inter-institutional RP purchases. Examining the 

short-term series reveals that RP transactions have steadily increased following the 

Bank of Korea’s market stabilization measures, including RP purchases initiated in 

April of 2020 to address financial market stability and liquidity concerns amid 

COVID-19. 

Observing the steady increase in RP transactions depicted in Figure 2, we analyzed 

the phenomenon in which securities firms expanded their participation in the 

Repurchase Agreement (RP) market due to restrictions on their participation in the 

call market, as detailed in the analysis below. This development represents the initial 

phase of increased government bond demand and a subsequent reduction in 

government bond yields resulting from policies designed to enhance short-term 

money market stability. With their participation in the call market restricted, 

securities firms sought alternative funding channels, prompting greater involvement 

in the RP market. Unlike the call market, which facilitates borrowing without 

collateral, the RP market requires collateral, predominantly government bonds, 

which account for approximately 65% of the collateral utilized. 

We provided empirical evidence through a difference-in-differences analysis to 

demonstrate the increase in RP market participation by securities firms due to 

restrictions on their participation in the call market. The call market participation 

restriction policy was implemented in three phases: initially limiting participation to  
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(Unit: trillion KRW) 

Long-term Time Series Short-term Time Series 

 
 

FIGURE 2. AVERAGE DAILY OUTSTANDING AMOUNT OF INTER-INSTITUTIONAL REPO PURCHASES 

Note: 1) The dashed lines in the long-term time series indicate key regulatory events related to RP transactions: 
① Prohibition of call transactions by non-bank financial institutions (Mar. 2015), ② Phase 1 of mandatory liquidity 
asset holdings (Jul. 1–31, 2020), ③ Phase 2 (Aug. 1, 2020 – Apr. 30, 2021), ④ Phase 3 (since May 1, 2021 – present); 
2) The dashed lines in the short-term time series correspond to the same regulatory phases as ②–④ in Note 1. 

Source: Korea Securities Depository, Yonhap Infomax. 

 

 

no more than 100% of equity capital (October 1, 2010), subsequently restricting it to 

no more than 25% of equity capital (July 12, 2012), and finally excluding 

participation in the call market entirely (February 24, 2015). Because there was no 

available data for the first phase (October 1, 2010 – December 2011), we focused on 

analyzing the period during which participation was restricted to 25% of equity 

capital. 

In the difference-in-differences regression analysis, securities firms directly 

affected by the policy formed the treated group, while asset management firms 

unaffected by the policy served as the control group. For unbiased estimates from 

this method, the parallel trends assumption between the treated and control groups 

needed to be satisfied. Figure 3 illustrates trends in the average daily RP sales (one-

month moving average) by securities firms and asset management firms before and 

after the implementation of the 25% equity capital restriction policy. As depicted, 

prior to the policy, the average daily RP sales volumes of both groups moved parallel 

with a consistent gap. However, following the policy implementation, there was a 

significant increase in the RP sales volume by securities firms. 

A similar pattern was observed in relation to the complete exclusion of call market 

participation. Approximately two years after the implementation of the policy 

restricting call market participation to no more than 25% of equity capital, the level 

difference in call market participation between the treated and control groups 

expanded further. However, a situation arose again where the parallel trends 

assumption was satisfied. Subsequently, the complete exclusion policy from the call 

market was implemented, leading once more to a significant increase in the RP 

market participation gap between the treated and control groups. 

Based on these observations, we employed a difference-in-differences regression 

analysis to estimate the extent of increased RP market participation resulting from 

these policies. In addition to the restrictions on securities firms’ call market  
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(Unit: trillion KRW) 

 
FIGURE 3. RP PURCHASE TRENDS OF SECURITIES FIRMS AND ASSET MANAGEMENT COMPANIES 

Note: The blue line represents the moving average (k = 61) of RP purchases by securities firms, and the red line 
represents the moving average (k = 61) of RP purchases by asset management companies. The dotted vertical 
line indicates the regulatory implementation date considered in the analysis, July 12, 2012. 

Source: Bond Information Center, Korea Financial Investment Association. 

 

 

participation, our analysis also incorporated various macroeconomic and financial-

market-related variables that could influence funding demand through RP sales by 

securities firms and asset management companies. Among these, economic growth 

rates, industrial production indices, and inflation rates reflect macroeconomic 

conditions, while previous-day yields of the 3-year government bonds and CDS 

premiums represent financial market conditions. To avoid reverse-causality issues 

stemming from the correlation between RP sales volumes and demand for 3-year 

government bonds, we utilized the previous day’s yield. The difference-in-

differences regression analysis model is formulated as follows: 

, 0 1 2 3 4 , ,i t regulation treatment regulation treatment i t i tY D D D D X v    = + + + + +  

The analysis results indicated that restricting securities firms' participation in the 

call market to no more than 25% of their equity capital led to an increase in their 

average daily RP sales volume by approximately 2.1 trillion KRW (Table 2). An 

increase of 2.1 trillion KRW in daily RP sales implies a corresponding rise in the 

demand for securities used as collateral, primarily government bonds, by 

approximately 1.365 trillion KRW (2.1 trillion KRW * 0.65). Given that the yield of 

2-year government bonds reflects expectations over the following two years, it is 

also essential to consider extending the analysis period to two years following policy 

implementation. Table 3 presents the analysis results over this extended two-year 

period. According to these findings, the daily average RP sales volume of securities 

firms increased by approximately 5.0 trillion KRW over the two years after the 

implementation of the 25% equity capital restriction. Consequently, the increased  
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TABLE 2—DIFFERENCE-IN-DIFFERENCE REGRESSION RESULTS OF RP PURCHASES BY SECTOR 

OVER 180 BUSINESS DAYS FOLLOWING THE REGULATION IMPLEMENTATION 

Independent Variables 
Dependent Variable: RP Purchases by Sector (in trillion KRW) 

Model 1 Model 2 Model 3 

Regulation Dummy * Treatment Group 
2.107*** 2.107*** 2.107*** 

(0.146) (0.119) (0.115) 

Regulation Dummy 
-0.312*** -0.716*** -0.922*** 

(0.103) (0.088) (0.092) 

Treatment Group (Securities Firm Dummy) 
3.782*** 3.782*** 3.782*** 

(0.137) (0.112) (0.109) 

GDP 
0.0001*** 0.00004***  

(0.00001) (0.00001)  

Index of All Industry Production 
0.013** 0.018***  

(0.006) (0.006)  

Consumer Price Index (CPI) 
0.199*** 0.135*  

(0.076) (0.077)  

CDS Premium 
0.003*   

(0.001)   

3-Year Treasury Bond Yield 
-0.747***   

(0.12)   

Constant 
1.240*** -39.417*** -24.600*** 

(0.097) (4.46) (6.272) 

Observations 564 564 564 

R-squared 0.965 0.976 0.978 

Note: 1) Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1; 2) The analysis period spans the dates of 
January of 2012 to April 2, 2013, covering 180 business days following the implementation of the regulation. 

 

 
TABLE 3—DIFFERENCE-IN-DIFFERENCE REGRESSION RESULTS OF RP PURCHASES BY SECTOR 

OVER 720 BUSINESS DAYS FOLLOWING THE REGULATION IMPLEMENTATION 

Independent Variables 
Dependent Variable: RP Purchases by Sector (in trillion KRW) 

Model 1 Model 2 Model 3 

Regulation Dummy * Treatment Group 
4.998*** 4.998*** 4.998*** 

(0.805) (0.505) (0.479) 

Regulation Dummy 
0.517 -3.074*** -3.748*** 

(0.569) (0.368) (0.363) 

Treatment Group (Securities Firm Dummy) 
3.782*** 3.782*** 3.782*** 

(0.789) (0.495) (0.469) 

GDP 
0.0002*** 0.0001***  

(0.00001) (0.00001)  

Index of All Industry Production 
0.021 0.060***  

(0.013) (0.014)  

Consumer Price Index (CPI) 
-0.123 0.966***  

(0.144) (0.177)  

CDS Premium 
0.025***   

(0.004)   

3-Year Treasury Bond Yield 
-3.008***   

(0.221)   

Constant 
1.240** -46.403*** -104.922*** 

(0.558) (10.372) (13.336) 

Observations 1,644 1,644 1,644 

R-squared 0.656 0.865 0.879 

Note: 1) Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1; 2) The analysis period spans the dates of 
January of 2012 to June 11, 2015, covering 720 business days following the implementation of the regulation. 
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demand for securities, including government bonds, due to the call market participation 

restriction is estimated to be at least 3.25 trillion KRW (5 trillion KRW * 0.65). 

 

B. Bank LCR Requirement 
 

Following the Global Financial Crisis of 2008-09, the Basel Committee on 

Banking Supervision (BCBS) introduced regulations to strengthen banks' liquidity 

management. These regulations consist of the liquidity coverage ratio (LCR), which 

addresses short-term liquidity management, and the net stable funding ratio (NSFR), 

which targets medium- to long-term liquidity stability. 

Specifically, the LCR regulation requires banks to maintain a certain proportion 

of high-quality liquid assets to cover net cash outflows over a 30-day stress period. 

The definition of the LCR regulation is as follows: 

High liquidity assets

Net cash outflows over the next 30 calendar days (One month period as applied domestically)
LCR =  

The introduction of policies related to the liquidity coverage ratio (LCR) 

proceeded as described below. In December of 2010, the Basel Committee on 

Banking Supervision (BCBS) introduced a draft of Basel III, adding two liquidity 

regulations—the liquidity coverage ratio (LCR) and the net stable funding ratio 

(NSFR)—to the existing Basel II framework, which focused primarily on bank 

capital ratio regulations. Initially, the draft mandated banks to maintain an LCR of at 

least 100% starting from January of 2015. However, in January of 2013, BCBS 

relaxed this requirement, setting the LCR at 60% in January of 2015 with a planned 

annual increment of 10%, reaching full compliance by 2019. 

Following this, major economies announced their implementation plans for Basel 

III, and the Korea government also adopted the LCR regulations in stages. In August 

of 2014, Korean financial authorities announced amendments to banking supervision 

regulations, stipulating that, effective January 1, 2015, domestic banks were required 

to maintain an LCR of at least 100%. This standard was stricter than the revised 

BCBS guidelines, reflecting the fact that many banks in Korea were already 

maintaining an LCR above 100%. This stricter standard likely stemmed from Korea's 

existing regulations on the Korean won liquidity ratio (liquid assets/liquid liabilities 

with maturities of one month or less), similar to the LCR (Bank of Korea, 2014). 

However, in December of 2014, the authorities relaxed the LCR requirement to 80%, 

announcing incremental annual increases of five percentage points until reaching full 

compliance by 2019. 

Subsequently, the LCR requirement remained at 100% until April of 2019, when 

the Korean government relaxed the LCR regulations in response to the COVID-19 

crisis. Specifically, the financial authorities temporarily lowered the minimum LCR 

requirement from 100% to 85% for six months, enabling banks to utilize their high-

quality liquid assets as a means of crisis response (Financial Services Commission 

and Financial Supervisory Service, “Measures for Flexibility in Financial 

Regulations in Response to COVID-19,” announced April 16, 2020). This temporary 

easing of the LCR regulations, initially set to expire in September of 2020, was  
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TABLE 4—TIMELINE OF THE INTRODUCTION AND ADJUSTMENT OF LCR REGULATIONS 

Date Key Features of the LCR Regulation 

Aug. 27, 2014 

Initial Announcement of LCR Implementation 

① Commercial Banks: Minimum LCR requirement set to 100% starting in January of 2015. 

② Branches of Foreign Banks: Gradual phase-in from 20% in 2015, increasing by ten 

percentage points annually to reach 60% by 2019. 

* Applied at a lower level with gradual increases, taking into account the potential for 

rapid liquidity outflows during crises and the need for regulatory acceptance. 

③ Specialized Banks: Gradual phase-in from 60% in 2015, increasing by ten percentage 

points annually until reaching 100% by 2019. 

* Reflecting the policy-lending nature of these institutions and aligning with Basel standards. 

Dec. 24, 2014 

Amendment of the ‘Regulation on Supervision of Banking Business’ and official introduction 

of the LCR 

* The introduction of the LCR requirement for banks was officially announced in January 

of 2015. 

Compared to the initial plan released in August of 2014, the final implementation schedule 

was relaxed somewhat. 

(Before revision): LCR for commercial banks set to 100% starting January of 2015 

(After revision): LCR set to 80% in January of 2015, with an annual increase of five percentage 

points, reaching 100% by 2019 

Jan. 1, 2015 
The minimum LCR requirement was set to 80%, with an annual increase of five percentage 

points until reaching 100% by 2019. 

Apr. 16, 2020 

‘COVID-19-Related Temporary Easing of LCR Requirements’ 

The Financial Services Commission (FSC) actively exercised its authority to adjust the LCR 

regulatory thresholds in response to the pandemic, lowering both the FX LCR and the total 

LCR requirements through September of 2020. 

① FX LCR: Reduced from 80% to 70% until the end of September 

② Total LCR: Reduced from 100% to 85% until the end of September 

* Under Articles 26 (KRW LCR) and 63-2 (FX LCR) of the Regulation on Supervision of 

Banking Business, the FSC may adjust the LCR requirements for a period of up to six 

months in cases of significant economic disruption or for public welfare purposes. 

Aug. 26, 2020 Extension of the eased LCR requirements by six months (Sep. 2020 → Mar. 2021) 

Mar. 9, 2021 Second extension by six months (Mar. 2021 → Sep. 2021) 

Sep. 29, 2021 Third extension by six months (Sep. 2021 → Mar. 2022) 

Mar. 2022 

Announcement of Gradual Normalization of Temporary Financial Regulatory Relief Measures. 

Following a three-month grace period, the normalization of the eased LCR requirements 

began at the end of June of 2022. 

① FX LCR: Temporary relief measures ended after June 

② Total LCR: Gradual normalization initiated after June 

Oct. 20, 2022 
Implementation of the Gradual Normalization of Temporary Financial Regulatory Relief Measures 

Deferral of LCR Normalization Measures 

 

 

extended three times, each for six months, lasting until March of 2022. 

From June of 2022, authorities initiated a gradual normalization, planning to raise 

the minimum LCR level to 92.5% by the end of December of 2023 and 100% by 

July of 2023. However, in October of 2022, the bond market was significantly 

impacted by the risk of default stemming from Gangwon Province’s Legoland 

project. Consequently, authorities postponed the normalization plan—which aimed 

to increase the LCR minimum requirement to 92.5% by the end of December of 

2022—by six months, extending the deadline to June of 2023 (refer to Table 4). We 

expect such rules to boost demand for KTBs. 
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FIGURE 4. DISTRIBUTION, MEAN, AND MEDIAN OF LCRS FOR COMMERCIAL BANKS (2015-2019) 

Note: 1) ⓐ Announcement of the introduction of the liquidity coverage ratio (LCR) (August 27, 2014), ⓑ 
Revision announcement reducing the initial LCR requirement from 100% to 80% (December 24, 2014), ⓒ 
Implementation of the 80% LCR requirement (January 1, 2015), ⓓ Implementation of the 85% LCR requirement 
(January 1, 2016), ⓔ Implementation of the 90% LCR requirement (January 1, 2017), ⓕ Implementation of the 
95% LCR requirement (January 1, 2018), ⓖ Implementation of the 100% LCR requirement (January 1, 2019); 2) 
Commercial banks include Kookmin, Shinhan, Woori, Hana, Standard Chartered Korea, Citibank Korea, Korea 
Exchange Bank (defunct), Kyongnam, Kwangju, Daegu, Busan, Jeonbuk, and Jeju Bank; 3) The light blue shaded 
area indicates the portion of banks with LCR ≥ 100%; 4) The yellow shaded area indicates the portion of banks with 
LCR < 100%; 5) The red dashed line represents the regulatory LCR threshold over time. 

Source: Financial Supervisory Service, Financial Statistics Information System. 

 

 

Figure 4 highlights in yellow shading the gap banks needed to close to reach the 

final liquidity coverage ratio (LCR) target of 100%. While the majority of banks, on 

average, met the LCR requirements, the figure indicates that some banks still needed 

to purchase additional high-quality liquid assets, such as Korea Treasury bonds, to 

fully comply with the LCR regulation. 

 

 

IV. Methodology 
 

A. Model Specification: MF-DNS Model 
 

Before introducing the Macro-Factor Dynamic Nelson-Siegel (MF-DNS) model, 

we briefly describe the standard Dynamic Nelson-Siegel (DNS) model, which does 

not consider macroeconomic variables. This introduction provides an understanding 

of yield curve modeling using latent factors and subsequently expands to the MF-

DNS model incorporating macroeconomic variables. 

In the basic DNS model, the yield curve at a given time is determined by three 

factors: the level, slope, and curvature, represented as follows: 
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In equation (1), ( )t iy   denotes the yield at time t  on a bond with maturity i , 

for 1, , .i N=   The factors tl , ts , and tc  denote the level, slope, and curvature 

factors, respectively. 

The factor loadings for level, slope, and curvature are denoted as and are defined 

by 
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These factor loadings allow interpretations of tl , ts , and tc  as the level, slope, 

and curvature. The first factor loading is 1, indicating that the level factor uniformly 

affects all maturities, typically interpreted as the level factor. The second factor loading 

converges from 1 to 0 as the maturity   increases, meaning it is larger for shorter 

maturities and is thus interpreted as the slope factor influencing the short-to-long-term 

interest rate differential. The speed at which this slope factor loading converges to 0 is 

governed by the decay parameter  . 

The third factor loading initially increases with the maturity and then declines 

toward zero, thus strongly influencing medium-term maturities and being interpreted 

as the curvature factor. The measurement error is assumed to follow a normal 

distribution, with a diagonal covariance matrix. 

In the MF-DNS model, considering macroeconomic variables, the three yield 

curve factors ( tl  , ts  , tc  ) depend on their lagged values and contemporaneous 

macroeconomic variables tm , represented as follows: 

(3)   1t ff t fm t tf G f G m v −= + + +  

Here, ( , , )t t t tf l s c=   and tv   follow a normal distribution (0, )N    without 

restrictions on the covariance matrix. 

Equations (1) and (3) can be expressed in a state-space form as measurement and 

transition equations: 

Measurement equation: 

(4)        t t ty f e+ +  

Transition equation:  
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(5)   1t ff t fm t tf G f G m v −= + + +  

The measurement error and the transition error are assumed to be independent. 

The impact of macroeconomic variables on current yields can thus be derived as 

shown below. 

(6)     
t t t

fm

t t t

y y f
G

m f m
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= =

  
 

 

B. Model Estimation Method 
 

The parameters for the estimation of the measurement equation (3) and transition 

equation (4) are  , G , and  , collectively denoted as  . 

This study uses Bayesian estimation to estimate these parameters. Previous studies 

employing the MF-DNS model commonly use either maximum likelihood 

estimation (MLE) or Bayesian methods. With many exogenous macroeconomic 

variables in the MF-DNS model, the number of parameters can lead to severe local 

maxima issues in the MLE case. Therefore, Bayesian estimation is applied here. 

The prior distributions are specified as follows. Each diagonal element of the 

measurement-error covariance matrix   follows an inverse gamma distribution. 

The intercept vector    and coefficient matrix G   follow normal distributions, 

whereas the transition-error covariance matrix    follows an inverse Wishart 

distribution. The prior hyperparameters follow Kim and Hong (2022), as detailed in 

Appendix Table C1. 

 

C. MCMC Estimation Process 
 

Given the initial parameter values, posterior distributions are sampled using 

Markov Chain Monte Carlo (MCMC) simulations. The burn-in period for the MCMC 

simulation consists of 100 iterations, followed by 1,000 posterior samplings. The 

MCMC steps are summarized below, with detailed steps provided in Appendix C: 

 

Step 1: Given X ,  ,   and the current parameter values, sample   and latent 

states G  by means of Gibbs sampling. 

Step 2: Given the sampled X ,  , and G , sample parameters  . 

Step 3: Given the sampled Y  and X , sample the covariance matrices  . 

Step 4: Given Y ,  , G , and m , sample the latent factors using the Carter and 

Kohn (1994) algorithm. 
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V. Analysis and Discussion 
 

A. Data 
 

Figure 5 shows the trend in Korea Treasury bond (KTB) issuance yields by 

maturity at the time of the repo market regulations. Non-bank repo regulations began 

with an institutional improvement announcement on July 27, 2010, which restricted 

securities firms’ call borrowing to within 100% of their equity capital. These 

restrictions were progressively tightened over approximately five years, culminating 

in the complete exclusion of secondary financial institutions from the call market on 

February 24, 2015. 

Meanwhile, Figure 6 illustrates the trend in KTB issuance yields by maturity at 

the time of the liquidity coverage ratio (LCR) regulations. The banking sector LCR 

regulation was first announced on August 27, 2014, initially setting the minimum 

LCR level at 100%. However, this requirement was relaxed to an 80% minimum 

level, effective from January 1, 2015. Subsequently, the minimum LCR level was 

increased annually by five percentage points until January 1, 2019. Additionally, the 

LCR requirements were partially relaxed in 2020 due to liquidity supply constraints 

resulting from the COVID-19 pandemic. 

Figure 7 illustrates the monthly trends in Korea government bond issuance. As 

clearly depicted, prior to the onset of COVID-19 in 2019, the issuance of government 

bonds amounted to 101.5 trillion KRW. However, from 2020 onward, government 

 

 
(Unit: %) 

 
FIGURE 5. KOREA TREASURY BOND (KTB) ISSUANCE YIELDS BY MATURITY (2010-2015) 

Note: ① Announcement of reduction in securities firms’ call borrowing limit to within 100% of equity capital (July 
27, 2010), ② Implementation of the 100% limit (October 1, 2010), ③ Announcement of the further reduction in 
call borrowing limit to within 25% of equity capital (June 22, 2011), ④ Implementation of the 25% limit (July 12, 
2012), ⑤ Announcement of the complete exclusion of secondary financial institutions from the call market 
(November 22, 2013), ⑥ Implementation of the exclusion (February 24, 2015). 

Source: Financial Supervisory Service, Financial Statistics Information System. 
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(Unit: %) 

 
FIGURE 6. KOREA TREASURY BOND (KTB) ISSUANCE YIELDS BY MATURITY (2015-2019) 

Note: ⓐ Announcement of the liquidity coverage ratio (LCR) introduction (August 27, 2014), ⓑ Revision 
announcement reducing the initial LCR requirement from 100% to 80% (December 24, 2014), ⓒ Implementation 
of the 80% LCR requirement (January 1, 2015), ⓓ Implementation of the 85% LCR requirement (January 1, 2016), 
ⓔ Implementation of the 90% LCR requirement (January 1, 2017), ⓕ Implementation of the 95% LCR 
requirement (January 1, 2018), ⓖ Implementation of the 100% LCR requirement (January 1, 2019). 

Source: Financial Supervisory Service, Financial Statistics Information System. 

 

 
(Unit: trillion KRW) 

 
FIGURE 7. KOREA TREASURY BOND ISSUANCE (2015-2021) 

Source: Ministry of Economy and Finance (Korea), Korea Treasury Bond Market Website. 
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bond issuance surged dramatically to 180.5 trillion KRW annually due to 

expansionary fiscal policies aimed at mitigating the economic impact of COVID-19. 

In this context, primary dealers (PDs) of government bonds were obligated to 

underwrite at least 10% of the tendered volume and had the right to purchase up to 

30% of the tendered amount. In 2020, banks such as KB Kookmin Bank, IBK 

Industrial Bank, Nonghyup Bank, Hana Bank, and Standard Chartered Bank Korea 

served as PDs, inevitably increasing banks' holdings of government bonds.  

In our empirical analysis, we include government bond issuance as a control 

variable in the analytical model to account for the effects of increased bond issuance 

and the corresponding rise in bond holdings by banks. The introduction of financial 

stability regulations affects liquidity demand, in turn affecting bond yields. Typically, 

an increase in the bond issuance volume indicates greater demand for funds, resulting 

in higher bond yields. This relationship was analyzed earlier in Kim and Hong 

(2022). Therefore, if bond issuance volumes were not controlled, the introduction of 

financial stability regulations, which increase the liquidity supply, may not reflect a 

corresponding decrease in bond yields. Consequently, the bond issuance volume is 

included as an additional control variable in this study. 

Table 5 provides the basic descriptive statistics pertaining to the variables used in  

 

 
TABLE 5—SUMMARY STATISTICS OF MF-DNS FACTORS 

 

Full Period (2010–2019) 2010~End 2014 2015~End 2019 

Obs. Mean 
Std. 

Dev. 
Min Max Obs. Mean 

Std. 

Dev. 
Min Max Obs. Mean 

Std. 

Dev. 
Min Max 

Treasury 

Bond Yields 

(%) 

2-year 2476 2.39 0.794 1.11 4.39 1244 3.09 0.472 2.03 4.39 1232 1.69 0.253 1.11 2.23 

3-year 2476 2.45 0.831 1.09 4.44 1244 3.17 0.514 2.08 4.44 1232 1.73 0.287 1.09 2.32 

5-year 2476 2.67 0.940 1.12 4.98 1244 3.46 0.637 2.23 4.98 1232 1.88 0.345 1.12 2.6 

10-year 2476 2.94 1.011 1.17 5.43 1244 3.78 0.707 2.59 5.43 1232 2.11 0.382 1.17 2.82 

20-year 2476 3.05 1.061 1.15 5.65 1244 3.94 0.720 2.78 5.65 1232 2.16 0.394 1.15 2.85 

30-year 1803 2.58 0.713 1.14 4.05 571 3.46 0.348 2.86 4.05 1232 2.18 0.405 1.14 2.95 

Treasury Bond Issuance  

(KRW trillion) 
2476 7.76 1.632 2.84 10.75 1244 7.06 1.218 2.84 9.46 1232 8.48 1.685 3.6 10.75 

Bank of Korea Base 

Rate (%) 
2476 2.07 0.674 1.25 3.25 1244 2.65 0.422 2 3.25 1232 1.48 0.203 1.25 2 

Federal Funds Rate (%) 2476 0.60 0.745 0.13 2.38 1244 0.13 0.000 0.13 0.13 1232 1.08 0.808 0.13 2.38 

U.S. Treasury 

Yield (%) 
10-year 2476 2.40 0.554 1.37 4.01 1244 2.54 0.627 1.43 4.01 1232 2.27 0.431 1.37 3.24 

Commercial 

Paper (CP) 

Rate (%) 

91-days 2476 2.41 0.722 1.5 3.74 1244 3.05 0.420 2.24 3.74 1232 1.76 0.163 1.5 2.32 

Call Rate (%) 1 day 2476 2.06 0.679 1.16 3.31 1244 2.65 0.426 1.9 3.31 1232 1.47 0.206 1.16 2.01 

Consumer Price Index 

(CPI) 
2476 94.18 3.949 85.35 100.22 1244 91.03 2.791 85.35 94.55 1232 97.36 1.838 94.59 100.22 

Index of All Industry 

Production 
2476 100.13 7.320 82.8 121.8 1244 95.14 4.816 82.8 108.8 1232 105.18 5.800 91 121.8 

KOSPI 2466 2035.00 192.240 1552.79 2598.19 1239 1923.73 125.562 1552.79 2228.96 1227 2147.34 182.323 1829.81  2598.19 

Source: Author’s calculations based on data from the Bank of Korea Economic Statistics System, Financial 

Supervisory Service Financial Statistics Information System, and Korea Securities Depository OTC Repo Statistics 

(as of December of 2016 and February of 2022). 
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the MF-DNS analysis from 2010 to the end of 2019. To specifically analyze the 

impact of the LCR regulation announcement on interest rates, descriptive statistics 

were separated into pre-regulation (2010-end of 2014) and post-regulation (2015-

end of 2019) periods. The total number of observations for the entire period (2010–

2019) is 2,476, limited to business days. The number of observations for 30-year 

KTBs differs because issuance began on September 11, 2012. On average, KTB 

issuance yields increase with maturity. 

Because KTB yields generally correlate with policy rate movements, this analysis 

also considered Korea and U.S. policy rates. Additional explanatory variables 

included the 10-year U.S. Treasury yield, commercial paper (CP) rates (91-day), call 

rates (overnight), consumer price index, industrial production index, and KOSPI 

index. 

 

B. Effects of Restricting Securities Firms’ Call Market Participation 
 

This study analyzes the impact of regulations restricting call borrowing by 

securities firms on Korea Treasury bond (KTB) yields, specifically examining how 

each stage of announcement and implementation affected yields. We estimated 

changes in bond yields across maturities around key announcement and 

implementation dates of the call borrowing restrictions, as presented in Figures 3 and 

4. To achieve this, policy dummy variables were added to the Macro-Factor Dynamic 

Nelson–Siegel (MF-DNS) model alongside various macroeconomic variables. 

Additionally, to isolate the effects of the regulatory interventions from other 

potentially influential factors, we limited our analysis to a short event window of 

three months before and after each regulatory event. 

The standard Dynamic Nelson–Siegel (DNS) model explains changes in yield 

curves solely based on three latent factors: the level, slope, and curvature. However, 

the MF-DNS model expands upon this by incorporating macroeconomic variables, 

allowing for analysis of yield curve shifts caused by these additional channels. When 

these macroeconomic variables include dummy variables representing specific 

events, it becomes possible to quantify their impact on the yield curve through 

changes in the level, slope, and curvature factors. 

The regulations under analysis include the policy limiting securities firms' call 

borrowing to 25% of their equity capital (announced on June 22, 2011 and 

implemented on July 12, 2012) and the complete restriction on secondary financial 

institutions' participation in the call market (announced on November 22, 2013 and 

implemented on February 24, 2015). Prior to these, a 2010 regulation limited call 

borrowing to 100% of equity capital. However, because no securities firm exceeded 

the 100% limit at the time, this earlier regulation is not expected to have significantly 

impacted KTB demand and yields. 

 

1. Analysis of the Impact of the 25% Call Borrowing Restriction on Securities Firms 

 

This section presents the analysis of how limiting securities firms' call borrowing 

to 25% of their equity (the “25% Call Borrowing Restriction”) influenced the KTB 

yield curve. The analysis covers a period of three months before the regulation 
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announcement and three months after its implementation. Dummy variables 

representing the period between the announcement (June 22, 2011) and 

implementation (July 12, 2012) and the period after implementation were 

incorporated into the MF-DNS model alongside macroeconomic variables. 

 
a) MF-DNS Parameter Estimation Results 

Table 6 presents the parameter estimation results of the MF-DNS model, including 

macroeconomic variables and the KTB issuance volume, to analyze the effects of 

the 25% call borrowing restriction. It is noteworthy that these results reflect the 

model controlling for the issuance volume. In contrast, the estimation results of the 

model without controlling for the KTB issuance volume are provided in Appendix 

Table A3. Both models contain identical macroeconomic variables aside from the 

inclusion of the bond issuance volume, and both tables provide mean parameter 

estimates and posterior distributions.. 

Results considering bond issuance (Table 6) indicate that the announcement and 

implementation of the 25% call borrowing restriction primarily influenced the slope 

and level factors of the yield curve. Specifically, the estimated coefficient for the 

slope factor at the announcement stage is 0.0117, while the estimated coefficient for 

the level factor at the implementation stage is -0.0878. Both coefficients are 

statistically significant. Estimates excluding bond issuance also display similar 

statistical significance (Appendix Table A3). The slope coefficient at announcement 

(0.0127) is larger than the coefficient excluding bond issuance (0.0117), whereas the 

level coefficient at implementation (-0.0856) is slightly smaller than that without 

bond issuance control (-0.0878). 

According to equation (6), the impact of an event on bond yields according to the 

maturity date is determined by multiplying the factor loadings by the G matrix. Thus, 

despite differences in signs among the level, slope, and curvature estimates, the 

direction of their combined impact on yields can remain consistent. For example, 

considering the 3-year KTB (  = 36 months), using the decay parameter ( ) of 

0.0609 from previous studies, the factor loadings for the slope and curvature factors 

are 0.405 and 0.293, respectively, while the level factor loading is 1. 

Multiplying these loadings by the estimated coefficients from Table 6 provides the 

impacts on the 3-year KTB yield, showing values of -0.0878 (level), 0.0016 (slope), 

and 0.0030 (curvature). Thus, the 25% call borrowing restriction reduced the 3-year 

bond yield primarily through the level factor, whose absolute impact was 

significantly greater than those of the slope and curvature factors. Combining these 

effects, the total estimated impact on the 3-year bond yield at the time of 

implementation is -0.0832, consistent with the estimates in Table 7. 
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TABLE 7—MF-DNS ANALYSIS RESULTS: INTEREST RATE CHANGES UNDER THE 25% CALL BORROWING 

LIMIT (RELATIVE TO SECURITIES FIRMS’ EQUITY) WITH ISSUANCE VOLUME CONTROL 

Regulation Maturity Mean Std. Dev. 5% 50% 95% 

Announcement of the 
25% Call Borrowing 

Limit Regulation 

2-year -0.0048 0.0107 -0.0222 -0.0046 0.0128 

3-year -0.0063 0.0107 -0.0236 -0.0061 0.0115 

5-year -0.0081 0.0107 -0.0256 -0.0081 0.0101 

10-year -0.0099 0.0109 -0.0275 -0.0099 0.0084 

20-year -0.0108 0.0110 -0.0291 -0.0108 0.0072 

Implementation of the 

25% Call Borrowing 

Limit Regulation 

2-year -0.0824 0.0168 -0.1098 -0.0821 -0.0553 

3-year -0.0832 0.0169 -0.1109 -0.0830 -0.0557 

5-year -0.0845 0.0171 -0.1126 -0.0844 -0.0571 

10-year -0.0861 0.0173 -0.1145 -0.0860 -0.0589 

20-year -0.0869 0.0174 -0.1155 -0.0868 -0.0596 

Note: 1) The data analysis period spans the dates of April 27, 2011 to August 10, 2012; 2) The 25% call borrowing 

limit regulation was announced on May 27, 2011 and implemented on July 12, 2012. 

 

 
b) Effects of the 25% Call Borrowing Restriction on Bond Yields by Maturity 

Table 7 presents the results of the analysis of the 25% call borrowing restriction's 

impact on yields across maturities, revealing that limiting securities firms' call 

borrowing to 25% of their equity substantially reduced KTB yields, with the impact 

more pronounced during the implementation phase. As previously noted, the 

estimation results without controlling for the KTB issuance volume are provided in 

Appendix Tables A1 and A2. 

Specifically, implementation of the 25% call borrowing restriction lowered yields 

across all maturities by approximately 8.24–8.69 basis points, with these results 

being statistically significant as well (5–95% credible interval). Meanwhile, the 

announcement phase resulted in a relatively small reduction of about 0.48–1.08 basis 

points, with weaker statistical significance compared to the implementation phase. 

In total, restricting securities firms' call borrowing to 25% of equity capital 

cumulatively decreased bond yields by approximately 8.72–9.77 basis points. 

Notably, the reduction in yields was more significant during implementation 

compared to the time of announcement, suggesting a delayed shift from call 

borrowing to repo-based funding, characteristic of short-term funding market 

dynamics. 

The difference-in-differences (DiD) analysis results in Table 2 and 3 reveal that 

the implementation of the 25% call borrowing limit, relative to securities firms' 

equity, resulted in an increase of approximately KRW 5 trillion in securities firms' 

fund-raising through repo (RP) transactions over two years. Given that 

approximately 65% of RP transactions are collateralized by KTBs, the increased 

KTB demand specifically due to collateralization needs can be estimated at 

approximately KRW 3.25 trillion (KRW 5 trillion × 0.65). Thus, an increase in KTB 

supply of KRW 1 trillion corresponds to an estimated reduction in KTB yields by 

approximately 2.7 to 3.0 basis points (bp). This result aligns closely with findings in 
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Kim and Hong (2022), where a KRW 1 trillion increase in KTB issuance (representing 

demand) was associated with an approximate rise of 3.2 to 4.3 bp in KTB yields. 

These findings provide insights into the elasticity of KTB yields in response to 

changes in market supply and demand. 

 

2. Analysis of the Complete Restriction on Securities Firms’ Call Market Participation 

 

We also examine the effects of completely restricting secondary financial 

institutions’ participation in the call market (the “Complete Call Market Restriction”) 

on KTB yields. The analysis period encompasses three months before the 

announcement and three months after the implementation. Dummy variables 

indicating the period between the announcement (November 22, 2013) and the 

implementation (February 24, 2015), and the period after implementation, were 

included in the MF-DNS model with macroeconomic variables to assess their effects 

on bond yields. As in the previous section, detailed MF-DNS parameter estimates 

with issuance-volume control are reported in Appendix Table A5. 

Table 8 presents the analysis results of the impact of the “Complete Call Market 

Restriction” on bond yields by maturity. These results indicate that both the 

announcement and the implementation of this restriction significantly reduced bond 

yields. Specifically, the announcement phase reduced yields by approximately 1.17–

1.88 basis points across all maturities, showing statistical significance (5–95% 

credible interval). Meanwhile, the implementation phase led to an additional yield 

decline in the approximate range of 0.68–0.82 basis points, also statistically 

significant. 

In total, the Complete Call Market Restriction cumulatively decreased bond yields 

by approximately 2.03–2.7 basis points. This reduction was notably larger during  

 

 
TABLE 8—MF-DNS ANALYSIS RESULTS: INTEREST RATE CHANGES BEFORE AND AFTER THE 

ANNOUNCEMENT AND IMPLEMENTATION OF THE PRINCIPLED EXCLUSION OF SECURITIES FIRMS FROM THE 

CALL MARKET WITH ISSUANCE VOLUME CONTROL 

Regulation Maturity Mean Std. Dev. 5% 50% 95% 

Announcement of the 

Principled Exclusion of 

Securities Firms from 

Call Borrowing 
(November 22, 2013) 

2-year -0.0068 0.0040 -0.0135 -0.0067 -0.0002 

3-year -0.0079 0.0042 -0.0149 -0.0078 -0.0008 

5-year -0.0082 0.0045 -0.0158 -0.0082 -0.0006 

10-year -0.0078 0.0049 -0.0160 -0.0076 0.0004 

20-year -0.0075 0.0052 -0.0161 -0.0074 0.0012 

Implementation of the 
Principled Exclusion of 

Securities Firms from 

Call Borrowing 
(February 24, 2015) 

2-year -0.0188 0.0072 -0.0310 -0.0186 -0.0071 

3-year -0.0186 0.0078 -0.0314 -0.0185 -0.0057 

5-year -0.0166 0.0086 -0.0308 -0.0163 -0.0026 

10-year -0.0135 0.0096 -0.0293 -0.0135 0.0021 

20-year -0.0117 0.0102 -0.0286 -0.0118 0.0050 

Note: 1) The data analysis period spans the dates of December 28, 2012 to March 24, 2015; 2) The principled 

exclusion of securities firms from participation in the call market was announced on November 22, 2013 and 
implemented on February 24, 2015. 



VOL. 48 NO. 3 The Impact of Financial Stability Policies on Korea Treasury Bond Yields 107 

implementation compared to the corresponding announcement, mirroring earlier 

findings regarding the 25% call borrowing restriction. This suggests that securities 

firms gradually transitioned from call borrowing to repo-based funding, thereby 

influencing bond yields more substantially at the time of actual regulatory 

implementation. 

 

C. Effects of LCR Introduction on Banks 
 

We also examine the impact of three key events related to the introduction and 

initial implementation of the liquidity coverage ratio (LCR) regulation in 2014-2015: 

(1) the announcement of the LCR implementation (August 27, 2014), (2) the 

approval of revisions to banking supervisory regulations (December 24, 2014), and 

(3) the enactment of the LCR regulation (January 1, 2015). Specifically, the changes 

in Korea Treasury bond yields relative to the period before the LCR announcement 

(August 27, 2014) were estimated for each event. Dummy variables representing 

each event were added to the Macro-Factor Dynamic Nelson–Siegel (MF-DNS) 

model along with macroeconomic variables to isolate the impact of the regulatory 

announcements on bond yields. To control for external factors beyond regulatory 

changes, the analysis period was limited to within three months before and after each 

regulatory event. As in the previous sections, detailed MF-DNS parameter estimates 

with issuance-volume control are reported in Appendix Table A7. 

Table 9 summarizes the estimated impact of the three LCR-related events—the 

announcement of the LCR implementation (August 27, 2014), the approval of 

revisions to banking supervisory regulations (December 24, 2014), and the 

enactment of the LCR regulation (January 1, 2015)—on Korea Treasury bond yields 

across maturities. The analysis shows that all three events consistently decreased 

yields across all maturities. Specifically, bond yields decreased by approximately 

1.97–2.33 basis points following the announcement of LCR implementation, by 

3.00–3.09 basis points after the approval of the banking supervisory regulation 

revisions, and by 1.15–1.92 basis points upon LCR implementation. These figures 

represent shifts in the demand curve for bonds after controlling for the bond issuance 

volume and other macroeconomic variables. 

The analysis also indicates that the shorter the bond maturity, the greater the yield 

reduction following the LCR regulation announcement. For example, 2-year and 3-

year bond yields decreased by 2.33 and 2.29 basis points, respectively, greater 

reductions compared to the 10-year bond yield decline (2.06 basis points). In 

comparison, yields on 20-year and 30-year bonds decreased by approximately 1.99 

and 1.97 basis points, respectively, indicating smaller differences compared to the 

10-year bond. 

This suggests that the LCR introduction potentially increased the demand for 

shorter-term bonds (maturing in less than five years) more than longer-term bonds 

(ten years or more). Due to their shorter-term liabilities (primarily deposits), banks 

have greater incentives to hold shorter-maturity treasury bonds for asset-liability 

management (ALM) purposes. 
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TABLE 9—MF-DNS ANALYSIS RESULTS: INTEREST RATE CHANGES BEFORE AND AFTER THE 

ANNOUNCEMENT AND IMPLEMENTATION OF THE LCR REGULATION WITH ISSUANCE VOLUME CONTROL 

Regulation Maturity Mean Std. Dev. 5% 50% 95% 

Announcement of the 
Introduction of the  

LCR Regulation 

(August 27, 2014) 

2-year -0.0233 0.0101 -0.0399 -0.0229 -0.0066 

3-year -0.0229 0.0101 -0.0398 -0.0226 -0.0064 

5-year -0.0219 0.0102 -0.0389 -0.0215 -0.0052 

10-year -0.0206 0.0104 -0.0381 -0.0205 -0.0034 

20-year -0.0199 0.0106 -0.0379 -0.0198 -0.0027 

30-year -0.0197 0.0106 -0.0378 -0.0196 -0.0023 

Approval of the 

Amendment to the 

Banking Supervision 
Regulation 

(December 24, 2014) 

2-year -0.0300 0.0171 -0.0579 -0.0298 -0.0006 

3-year -0.0303 0.0172 -0.0575 -0.0304 -0.0010 

5-year -0.0306 0.0173 -0.0576 -0.0309 -0.0014 

10-year -0.0308 0.0174 -0.0584 -0.0309 -0.0013 

20-year -0.0309 0.0176 -0.0586 -0.0309 -0.0014 

30-year -0.0309 0.0176 -0.0587 -0.0310 -0.0014 

Implementation of the  

LCR Regulation 

(January 1, 2015) 

2-year -0.0115 0.0199 -0.0448 -0.0109 0.0199 

3-year -0.0130 0.0199 -0.0466 -0.0122 0.0183 

5-year -0.0152 0.0200 -0.0484 -0.0141 0.0165 

10-year -0.0175 0.0201 -0.0512 -0.0165 0.0144 

20-year -0.0188 0.0202 -0.0528 -0.0176 0.0136 

30-year -0.0192 0.0202 -0.0532 -0.0180 0.0133 

Note: The data analysis period spans May 28, 2014, to January 30, 2015. 

 

 

VI. Conclusion 
 

This paper analyzed the effects of two notable macroprudential measures on Korea 

Treasury bond yields: (1) restrictions on securities firms’ call market borrowing, and 

(2) the phased introduction of the LCR liquidity requirement for banks. Using a 

Bayesian macro-finance Nelson–Siegel model of the yield curve augmented with 

policy-event indicators, we found that both types of regulation significantly lowered 

KTB yields, especially at shorter maturities. 

Quantitatively, the call market restrictions on securities companies—initially 

capping call loans at 25% of equity and then later banning non-bank call borrowing 

altogether—put cumulative downward pressure of about 10–12 basis points on KTB 

yields. The effects were more pronounced at the points of actual policy 

implementation rather than initial announcement, suggesting that market 

adjustments (such as the switch to repo funding) occurred when the rules took force. 

In contrast, the LCR liquidity rule for banks generated an immediate yield decline of 

roughly 6–7 basis points around its announcement and formalization, with banks 

anticipating the need to hold more government bonds. The largest LCR-related yield 

moves occurred when the regulation was confirmed (with an 80% initial threshold) 

in late 2014, whereas the actual January 2015 implementation had a smaller 
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incremental effect. We also observed that shorter-term bond yields fell slightly more 

than long-term yields in response to the LCR, consistent with banks’ preference for 

shorter-duration HQLA to meet the requirement. 

These findings demonstrate that financial-stability policies can inadvertently 

influence safe asset markets and interest rate term structures. Such influences are not 

necessarily undesirable—indeed, they reflect a safer banking system and robust 

demand for government debt—but they do highlight the need for coordination. 

Monetary authorities, prudential regulators, and public debt managers should be 

aware of each other’s actions. For example, if a new liquidity rule is expected to spur 

banks to load up on government bonds, central banks may adjust open-market 

operation strategies or consider the implications of monetary transmission. 

Conversely, in situations where regulatory constraints risk impairing market 

functioning (as seen in extreme cases such as the U.K. bond turmoil of 2022 or U.S. 

Treasury market stresses), regulators may temporarily relax rules or refine them to 

avoid destabilizing feedback loops. 

In short, our study suggests that macroprudential tools—while aimed at 

safeguarding financial stability—have measurable cross-market effects that warrant 

attention. Policymakers should design and implement these tools with an awareness 

of their ripple effects on sovereign bond markets, striving to preserve overall stability 

without unintended side effects on interest rates or asset allocation. Future research 

could extend this analysis to other regulatory interventions (e.g., the NSFR or 

leverage ratio requirements) and to other countries’ bond markets so as to reach a 

more comprehensive understanding of how modern financial regulations shape the 

demand for and pricing of safe assets. 
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TABLE A2—MF-DNS ANALYSIS RESULTS ON INTEREST RATE CHANGES FOLLOWING THE 25% CALL 

BORROWING LIMIT REGULATION RELATIVE TO SECURITIES FIRMS’ EQUITY CAPITAL WITHOUT ISSUANCE 

VOLUME CONTROL 

Regulation Maturity Mean Std. Dev. 5% 50% 95% 

Announcement of the 

25% Call Borrowing 
Limit Regulation 

2-year -0.0043 0.0105 -0.0212 -0.0040 0.0127 

3-year -0.0059 0.0105 -0.0227 -0.0056 0.0112 

5-year -0.0080 0.0106 -0.0248 -0.0077 0.0096 

10-year -0.0100 0.0108 -0.0279 -0.0100 0.0075 

20-year -0.0111 0.0109 -0.0292 -0.0111 0.0066 

Implementation of the 

25% Call Borrowing 

Limit Regulation 

2-year -0.0803 0.0170 -0.1075 -0.0805 -0.0523 

3-year -0.0811 0.0170 -0.1085 -0.0814 -0.0530 

5-year -0.0825 0.0171 -0.1100 -0.0826 -0.0535 

10-year -0.0840 0.0173 -0.1117 -0.0844 -0.0550 

20-year -0.0848 0.0174 -0.1127 -0.0853 -0.0560 

Note: 1) The data analysis period ranges from April 27, 2011 to August 10, 2012; 2) The 25% call borrowing limit 
regulation was announced on May 27, 2011 and implemented on July 12, 2012. 
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TABLE A4—MF-DNS ANALYSIS RESULTS ON INTEREST RATE CHANGES BEFORE AND AFTER THE 

ANNOUNCEMENT AND IMPLEMENTATION OF THE PRINCIPLE-BASED EXCLUSION OF SECURITIES FIRMS 

FROM THE CALL MARKET WITHOUT ISSUANCE VOLUME CONTROL 

Regulation Maturity Mean Std. Dev. 5% 50% 95% 

Announcement of the 

Principle-Based 
Exclusion of Securities 

Firms from Call 

Borrowing (November 
22, 2013) 

2-year -0.0071 0.0042 -0.0142 -0.0070 -4.3.E-05 

3-year -0.0086 0.0044 -0.0161 -0.0085 -0.0013 

5-year -0.0096 0.0047 -0.0174 -0.0096 -0.0019 

10-year -0.0099 0.0050 -0.0184 -0.0100 -0.0018 

20-year -0.0101 0.0052 -0.0189 -0.0101 -0.0015 

Implementation of the 

Principle-Based 

Exclusion of Securities 
Firms from Call 

Borrowing (February 

24, 2015) 

2-year -0.0177 0.0072 -0.0293 -0.0177 -0.0063 

3-year -0.0192 0.0078 -0.0315 -0.0195 -0.0067 

5-year -0.0198 0.0084 -0.0332 -0.0200 -0.0063 

10-year -0.0196 0.0091 -0.0341 -0.0196 -0.0049 

20-year -0.0194 0.0096 -0.0347 -0.0195 -0.0038 

Note: 1) The data analysis period ranges from December 28, 2012 to March 24, 2015; 2) The principle-based 
exclusion of securities firms from the call market was announced on November 22, 2013 and implemented on 

February 24, 2015. 
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TABLE A8—MF-DNS ANALYSIS RESULTS ON INTEREST RATE CHANGES BEFORE AND AFTER THE 

ANNOUNCEMENT AND IMPLEMENTATION OF THE LCR REGULATION WITHOUT ISSUANCE VOLUME CONTROL 

Regulation Maturity Mean Std. Dev. 5% 50% 95% 

Announcement of the 
Introduction of the  

LCR Regulation 

(August 27, 2014) 

2-year -0.0229 0.0100 -0.0397 -0.0227 -0.0066 

3-year -0.0220 0.0099 -0.0386 -0.0218 -0.0056 

5-year -0.0204 0.0100 -0.0370 -0.0202 -0.0042 

10-year -0.0185 0.0101 -0.0352 -0.0185 -0.0022 

20-year -0.0174 0.0102 -0.0339 -0.0174 -0.0006 

30-year -0.0171 0.0103 -0.0337 -0.0171 -0.0001 

Approval of the 

Amendment to the 

Supervisory Regulations 
on the Banking Sector  

(December 24, 2014) 

2-year -0.0304 0.0166 -0.0566 -0.0305 -0.0033 

3-year -0.0305 0.0166 -0.0566 -0.0305 -0.0034 

5-year -0.0305 0.0166 -0.0574 -0.0302 -0.0033 

10-year -0.0305 0.0168 -0.0583 -0.0302 -0.0023 

20-year -0.0306 0.0169 -0.0582 -0.0303 -0.0023 

30-year -0.0306 0.0170 -0.0583 -0.0303 -0.0025 

Implementation of the  

LCR Regulation 

(January 1, 2015) 

2-year -0.0086 0.0156 -0.0349 -0.0086 0.0168 

3-year -0.0105 0.0156 -0.0363 -0.0105 0.0150 

5-year -0.0132 0.0156 -0.0395 -0.0131 0.0126 

10-year -0.0160 0.0158 -0.0426 -0.0161 0.0096 

20-year -0.0175 0.0159 -0.0440 -0.0176 0.0081 

30-year -0.0180 0.0160 -0.0444 -0.0182 0.0078 

Note: The data analysis period spans the dates of May 28, 2014 to January 30, 2015. 
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TABLE B3—MF-DNS ANALYSIS RESULTS ON INTEREST RATE CHANGES BEFORE AND AFTER EACH 

STEPWISE INCREASE IN THE LCR RATIO WITHOUT ISSUANCE VOLUME CONTROL 

Regulation Maturity Mean Std. Dev. 5% 50% 95% 

LCR 85% 

2-year -0.0025 0.0032 -0.0077 -0.0026 0.0026 

3-year -0.0032 0.0033 -0.0087 -0.0033 0.0022 

5-year -0.0046 0.0035 -0.0105 -0.0046 0.0009 

10-year -0.0064 0.0038 -0.0127 -0.0063 -0.0002 

20-year -0.0074 0.0040 -0.0141 -0.0072 -0.0009 

30-year -0.0077 0.0041 -0.0146 -0.0075 -0.0010 

LCR 90% 

2-year -0.0123 0.0051 -0.0206 -0.0125 -0.0035 

3-year -0.0110 0.0052 -0.0195 -0.0112 -0.0021 

5-year -0.0096 0.0054 -0.0185 -0.0097 -0.0006 

10-year -0.0083 0.0056 -0.0176 -0.0083 0.0011 

20-year -0.0076 0.0057 -0.0174 -0.0075 0.0019 

30-year -0.0074 0.0058 -0.0173 -0.0073 0.0022 

LCR 95% 

2-year -0.0207 0.0075 -0.0333 -0.0207 -0.0082 

3-year -0.0201 0.0076 -0.0330 -0.0201 -0.0074 

5-year -0.0202 0.0078 -0.0335 -0.0203 -0.0075 

10-year -0.0208 0.0080 -0.0344 -0.0210 -0.0080 

20-year -0.0212 0.0082 -0.0350 -0.0214 -0.0082 

30-year -0.0214 0.0083 -0.0353 -0.0216 -0.0082 

LCR 100% 

2-year -0.0197 0.0089 -0.0341 -0.0199 -0.0053 

3-year -0.0189 0.0091 -0.0338 -0.0191 -0.0042 

5-year -0.0177 0.0094 -0.0333 -0.0178 -0.0027 

10-year -0.0167 0.0097 -0.0328 -0.0167 -0.0013 

20-year -0.0161 0.0100 -0.0328 -0.0161 -0.0006 

30-year -0.0159 0.0101 -0.0327 -0.0160 -0.0003 

Note: 1) The data analysis period ranges from October 31, 2015 to January 31, 2019; 2) The implementation dates 

are as follows: LCR4 on January 1, 2016; LCR5 on January 1, 2017; LCR6 on January 1, 2018; and LCR7 on 

January 1, 2019. 
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TABLE B4—MF-DNS ANALYSIS RESULTS ON INTEREST RATE CHANGES BEFORE AND AFTER EACH 

STEPWISE INCREASE IN THE LCR RATIO WITH ISSUANCE VOLUME CONTROL 

Regulation Maturity Mean Std. Dev. 5% 50% 95% 

LCR 85% 

2-year -0.0038 0.0033 -0.0093 -0.0037 0.0016 

3-year -0.0045 0.0034 -0.0102 -0.0045 0.0011 

5-year -0.0060 0.0036 -0.0120 -0.0059 -0.0002 

10-year -0.0079 0.0038 -0.0143 -0.0079 -0.0017 

20-year -0.0089 0.0040 -0.0156 -0.0089 -0.0023 

30-year -0.0093 0.0041 -0.0160 -0.0092 -0.0025 

LCR 90% 

2-year -0.0165 0.0060 -0.0264 -0.0163 -0.0068 

3-year -0.0152 0.0061 -0.0254 -0.0150 -0.0053 

5-year -0.0134 0.0063 -0.0237 -0.0132 -0.0035 

10-year -0.0116 0.0065 -0.0222 -0.0113 -0.0009 

20-year -0.0106 0.0066 -0.0216 -0.0104 0.0003 

30-year -0.0103 0.0067 -0.0213 -0.0101 0.0010 

LCR 95% 

2-year -0.0275 0.0101 -0.0439 -0.0272 -0.0110 

3-year -0.0270 0.0102 -0.0439 -0.0269 -0.0104 

5-year -0.0274 0.0103 -0.0448 -0.0271 -0.0103 

10-year -0.0283 0.0105 -0.0462 -0.0283 -0.0113 

20-year -0.0289 0.0107 -0.0469 -0.0288 -0.0118 

30-year -0.0291 0.0107 -0.0473 -0.0291 -0.0121 

LCR 100% 

2-year -0.0278 0.0123 -0.0486 -0.0278 -0.0071 

3-year -0.0273 0.0125 -0.0478 -0.0273 -0.0067 

5-year -0.0270 0.0127 -0.0475 -0.0269 -0.0062 

10-year -0.0269 0.0129 -0.0473 -0.0267 -0.0055 

20-year -0.0269 0.0131 -0.0473 -0.0268 -0.0054 

30-year -0.0269 0.0132 -0.0475 -0.0268 -0.0052 

Note: 1) The data analysis period ranges from October 31, 2015 to January 31, 2019; 2) The implementation dates 

are as follows: LCR4 on January 1, 2016; LCR5 on January 1, 2017; LCR6 on January 1, 2018; and LCR7 on 

January 1, 2019. 
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C. Explanation of the Step-by-Step MCMC Estimation Process 
 

TABLE C1—PRIOR PREDICTIVE DISTRIBUTION OF   AND CORRESPONDING HYPERPARAMETERS 

Parameters Prior Predictive Distributions and Hyperparameters 

  
Standard Normal Distribution (

1 3 1
0( , ) '

x xM
Unconditional Mean of the Macro Variable = , 

(3 )
0.01*

M
V I

+
= ) 

( )vec G  Standard Normal Distribution ( ( ), gvec g V ), (3 )
0.95 *

M
g I

+
= , (3 )

0.25 *
MgV I

+
=  

  Inverse Wishart distribution (
1

0 0 (3 ) 0
1, (0.15 * ) *

M
R I 

−

+
= = )  

2

,
5000*

i
  Inverse Gamma distribution (

0 0
,

2 2

v 
),

0 0
20, 20, 1,2, ,v i N= = =   

Source: Kim and Hong (2022). 

 

 

Step 1. Sampling   and G  

 

Given f , m ,  ,   the transformation equation can be rewritten in the form 

of a seemingly unrelated regression (SUR) model. 

(C1)        *f Z  = +  

Note that ( , , )Z I I f M=    is a scalar and that    is a (1 )m + +  -

dimensional vector obtained by vectorizing ( , , )ff fmm   . 

Given  , and   in the SUR-formulated equation (C1), sampling   leads to the 

samples of m  and G . 

The full conditional distribution of   is derived as a normal distribution based on 

the normal-normal update. 

1 1| , , ~ ( , , )Z N D C D   

1 ' 1 1

1 0 1 12
( )

T

t tt
D D Z Z− − −

− −=
= +   and 

1 ' 1

0 0 12
*

T

t tt
C D Z Z− −

−=
= +   

0  is the prior mean of  , and 
0D  is the prior variance-covariance matrix. 

 

Step 2. Sampling   

 

The full conditional distribution of   follows an inverse Wishart distribution as 

shown below, from which   is sampled. 
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1

1 1| , , ~ ( , )Z G W R −  

where 1 0 ,T = +  

1

1 0 1 1 0
2

( )( )'
T

t t t t
t

R R f Z f Z R  −

− −
=

= + − − +  

 

Step 3. Sampling   

 

Because it is assumed that there is no correlation between measurement errors across 

maturities and given that the average magnitude of shocks from the measurement 

errors is identical, it is sufficient to sample a single instance of   from matrix  . 

The full conditional distribution of 2
  follows an inverse Gamma distribution, as 

shown below. 

2

2

0 11 0
( )

| , ~ ( , )
2 2

i

T

t i tt
x y fx T

f m







=−
+ −+




 

 

Step 4. Sampling the Latent Factors 

 

The first step in sampling f  involves using the use of a Kalman filter to derive 

the conditional expectation and conditional variance of the filtered distribution of the 

state variable. 

 1,t i iA y m +=  from 0i =  to t  denote all information available at time t . The 

Kalman filter is composed of the following six equations: 

| 1 1 1( | , )t t t t ff t fm t fx tf E f D G f G m G x − − −= = + + +  

'

| 1 1 1| 1( | , )t t t t ff t t ffP Var f D G P G− − − −= = + +  

| 1 1 | 1( | , )t t t t t tf E f D f− − −= =  

| 1 1 | 1( | , ) 't t t t t tV Var f D P− − −= =  +  

1

| | 1 | 1 | 1 | 1( | , ) '( ) ( )t t t t t t t t t t t t tf E f D f P V y y −

− − − −= = +  −  

1

| | 1 | 1 | 1 | 1( | , ) '( )t t t t t t t t t t t tP Var f D P P V P −

− − − −= = −    
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The second step uses the results of the Kalman filter to compute E  and V  and 

then samples 
tf  in reverse order for , 1, , 1t T T= −  . 

First, 
Tf  is sampled from the following distribution: 

| || , ~ ( , )t T T T Tf D N f P  

For , , 2, 1t T=   , given 
1tf −
 , 

tf   is sampled from the normal distribution, as 

shown below. 

1 1 1| , , ~ ( ( | , , ), ( | , , ))t t t t t t t tf f D N E f D f Var f D f  + + +  
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