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Motivation

– CIP deviation is an indicator of frictions in international financial markets Details

CIPDt ≡ it − (ft − st)︸         ︷︷         ︸
synthetic dollar funding

− i∗t︸︷︷︸
direct dollar funding

i.e. how much it costs more to get dollar funding for domestic agents in EMEs

– CIPD is considered a key determinant of exchange rates and capital flows
(Jiang-Krishnamurthy-Lustig 2021; Engel-Wu 2023, 2024; Nenova-Schrimpf-Shin 2025)

– Naive macro interpretation:

“CIPD indicates dollar shortage and arbitrage opportunity/dollar funding cost”

Q. What is the causal link behind it? Need to clarify mechanism beyond simple correlations
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CIPD, Exchange rate, and Capital flows

– Below shows simple correlations between the variables (Jan 2015 – Dec 2024)

(a) Domestic bond holdings

−4

0

4

8

12

−1 0 1
Change in CIPD (%p)

C
ha

ng
e 

in
 d

om
es

tic
 b

on
d 

ho
ld

in
gs

 (
K

R
W

 T
ril

.)
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This Paper

– Starting point: CIPD is an equilibrium price in dollar funding market (Du-Schreger 2022)
– resulting from supply-demand interactions intermediated by local banks

– Exploiting Korea’s distinctive institutional setup, we construct a novel dataset
– by reclassifying banks’ KRW-USD derivative transaction-level reports by counterparty

– We decompose ΔCIPDt into the sectoral-level supply-demand contributions ΔCIPDi,t

– Identification strategy: Optimal GIV approach (Gabaix-Koijen 2024; Chaudhary-Fu-Zhou 2024)

– We conduct causal analysis of CIPD affecting exchange rates and capital flows
– taking specific sectoral component as an instrument in local projections
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Preview of Results

1. On who moves CIPD
– CIPD is mostly driven by foreign supply forces (61%) for the overall sample period

– During COVID-19, CIPD spiked by 165.5bp and 85.5% of it was driven by foreign ND traders

– Foreign D traders have been stable source of dollar funding
– while foreign ND traders are main driving force of CIPD variations to global risks shocks

2. On why it matters
– The CIPD increase driven by foreign ND traders appreciates KRW spot rate

– Local banks demand dollar funding (Buy&Sell swap) and sell dollar spot

– The CIPD increase driven by domestic agent drives capital inflows
– Increase in demand for dollar funding pushes up CIPD and attracts foreign investment

– The CIPD increase driven by foreign D traders dampens capital outflows
– Reduction in foreign supply of dollar funding pushes up CIPD, deterring overseas investments
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Institutional Details and Data



Institutional Details in Korea

1. KRW is not a fully internationalized currency
– All spot and derivative transactions involving KRW must be conducted in onshore market

– with domestic agent (often local bank) as counterparty

– Local banks are allowed to trade with foreign agents through ND derivatives in offshore
– KRW-USD is one of the most traded ND forwards in the world ($69B daily, BIS 2025)

– Local banks must report all FX transactions every month
– BOK can observe all FX transactions involving KRW with banks as counterparty

2. FX rates are determined in onshore interbank market

– 52 local banks (45 foreign bank branches) are trading via brokers (SMBS and KMB)

3. Local banks square FX position due to regulations on LCR and forward&total position

– responding to exogenous position variations from customers and/or regulations
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FX Market Structure in Korea

– FX market is two-tiered OTC market with local banks at the center
– Interbank market : between domestic banks and foreign bank branches (FX Spot and Swap)
– Customer market : banks with domestic and foreign customers (FX Spot, Forward, Swap, ND)
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Dollar Funding Market

– Dollar funding market: USD-KRW FX derivatives are traded with price being CIPD

– Each sector’s demand/supply is intermediated by banks for price to be determined

– Sector-specific funding needs would shift demand/supply curves
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Data from Bank Report

– We construct panel data on dollar funding market based on local banks’ monthly reports
– on KRW-USD derivative transactions (통화관련파생상품거래건별잔액보고서) Details

– containing trading date, derivative type, currencies, notional, maturity, counterparty etc.

– Each transaction within month is reclassified by counterparties aggregated into 12 sectors
– 10 Domestic agents:

– security firms, insurance firms, asset management firms etc.
– pension funds, non-financial firms, FX authorities
– domestic bank and foreign bank branches

– 2 Foreign agents:
– deliverable derivative traders, non-deliverable derivative traders

– This constitutes a panel of net short dollar positions in far leg over Jan2015 – Dec2024
– which we interpret as demand for dollar funding
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Net Short Far-leg Position and Dollar Funding Demand

– Suppose sector i would like to hedge USD exposure on asset side of balance sheet
1. Sector i engages in Buy&Sell swap with banks
2. Sector i sells forward to banks

– In both cases, i’s net short far-leg position increases, leaving bank with open FX position
– Case 1: bank would Buy&Sell swap in interbank market
– Case 2: bank would do Buy&Sell swap and sell dollar spot

Near leg Far leg
(i) Forward Purchase USD receivable
(ii) Buy & Sell Swap + USD cash USD payable
(iii) Spot Sale – USD cash

⇒ In both cases, CIPD increases, and in particular, Case 2 further appreciates KRW spot rate

– (Opposite case) Foreign sector i hedges KRW exposure: CIPD decreases & KRW depreciates

Kim & Kim (BoK) 10 / 23



Net Short Far-leg Position and Dollar Funding Demand

– Suppose sector i would like to hedge USD exposure on asset side of balance sheet
1. Sector i engages in Buy&Sell swap with banks
2. Sector i sells forward to banks

– In both cases, i’s net short far-leg position increases, leaving bank with open FX position

– Case 1: bank would Buy&Sell swap in interbank market
– Case 2: bank would do Buy&Sell swap and sell dollar spot

Near leg Far leg
(i) Forward Purchase USD receivable
(ii) Buy & Sell Swap + USD cash USD payable
(iii) Spot Sale – USD cash

⇒ In both cases, CIPD increases, and in particular, Case 2 further appreciates KRW spot rate

– (Opposite case) Foreign sector i hedges KRW exposure: CIPD decreases & KRW depreciates

Kim & Kim (BoK) 10 / 23



Net Short Far-leg Position and Dollar Funding Demand

– Suppose sector i would like to hedge USD exposure on asset side of balance sheet
1. Sector i engages in Buy&Sell swap with banks
2. Sector i sells forward to banks

– In both cases, i’s net short far-leg position increases, leaving bank with open FX position
– Case 1: bank would Buy&Sell swap in interbank market

– Case 2: bank would do Buy&Sell swap and sell dollar spot

Near leg Far leg
(i) Forward Purchase USD receivable
(ii) Buy & Sell Swap + USD cash USD payable
(iii) Spot Sale – USD cash

⇒ In both cases, CIPD increases, and in particular, Case 2 further appreciates KRW spot rate

– (Opposite case) Foreign sector i hedges KRW exposure: CIPD decreases & KRW depreciates

Kim & Kim (BoK) 10 / 23



Net Short Far-leg Position and Dollar Funding Demand

– Suppose sector i would like to hedge USD exposure on asset side of balance sheet
1. Sector i engages in Buy&Sell swap with banks
2. Sector i sells forward to banks

– In both cases, i’s net short far-leg position increases, leaving bank with open FX position
– Case 1: bank would Buy&Sell swap in interbank market
– Case 2: bank would do Buy&Sell swap and sell dollar spot

Near leg Far leg
(i) Forward Purchase USD receivable
(ii) Buy & Sell Swap + USD cash USD payable
(iii) Spot Sale – USD cash

⇒ In both cases, CIPD increases, and in particular, Case 2 further appreciates KRW spot rate

– (Opposite case) Foreign sector i hedges KRW exposure: CIPD decreases & KRW depreciates

Kim & Kim (BoK) 10 / 23



Net Short Far-leg Position and Dollar Funding Demand

– Suppose sector i would like to hedge USD exposure on asset side of balance sheet
1. Sector i engages in Buy&Sell swap with banks
2. Sector i sells forward to banks

– In both cases, i’s net short far-leg position increases, leaving bank with open FX position
– Case 1: bank would Buy&Sell swap in interbank market
– Case 2: bank would do Buy&Sell swap and sell dollar spot

Near leg Far leg
(i) Forward Purchase USD receivable
(ii) Buy & Sell Swap + USD cash USD payable
(iii) Spot Sale – USD cash

⇒ In both cases, CIPD increases, and in particular, Case 2 further appreciates KRW spot rate

– (Opposite case) Foreign sector i hedges KRW exposure: CIPD decreases & KRW depreciates

Kim & Kim (BoK) 10 / 23



Net Short Far-leg Position and Dollar Funding Demand

– Suppose sector i would like to hedge USD exposure on asset side of balance sheet
1. Sector i engages in Buy&Sell swap with banks
2. Sector i sells forward to banks

– In both cases, i’s net short far-leg position increases, leaving bank with open FX position
– Case 1: bank would Buy&Sell swap in interbank market
– Case 2: bank would do Buy&Sell swap and sell dollar spot

Near leg Far leg
(i) Forward Purchase USD receivable
(ii) Buy & Sell Swap + USD cash USD payable
(iii) Spot Sale – USD cash

⇒ In both cases, CIPD increases, and in particular, Case 2 further appreciates KRW spot rate

– (Opposite case) Foreign sector i hedges KRW exposure: CIPD decreases & KRW depreciates
Kim & Kim (BoK) 10 / 23



Net Seller and Buyer Sectors in Dollar Funding Market

– Sectors are classified into Net Seller and Buyer based on their net position

-180 -120 -60 0 60 120 180

Local Banks

Firms

Insurance

Security

Asset Managements

Others

Foreigner D

Foreigner ND

($ Billions)

Net BuyerNet Seller

Kim & Kim (BoK) 11 / 23



Decomposing CIPD



Equilibrium model for CIPD

– We define excess demand for dollar funding as

qi,t ≡
Δnet dollar short position in far legi,t

Si × Sizet−1

where Si is long-run market share of sector i and Sizet−1 is the market size in t − 1 Details

– Assume that a system of equation for dollar funding market

qi,t = −𝜁iΔCIPDt + vi,t

– 𝜁i : price elasticity (slope of demand curve), vi,t : demand shifter (intercept of demand curve)
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Decomposing CIPD

– ΔCIPDt can be written with aggregate variables

ΔCIPDt =
1∑
i Si𝜁i︸  ︷︷  ︸

Market multiplier

(
𝜂t

∑︁
i

Si𝜆i +
∑︁
i

Siuit

)

after imposing market clearing
∑

i Siqi,t = 0 (i.e. sum of change in net position is zero)

– ΔCIPDt can be decomposed into sectoral contributions ΔCIPDi,t
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Estimation

– Suppose for the moment qi,t = −𝜁iΔCIPDt + ui,t

– To estimate 𝜁i , we use GMM for the moment condition E [ui,tuj,t] = 0
– OLS would be biased since E [ui,tΔCIPDt ] ≠ 0 especially w/ high impact (s.t. Si is large)

– Following Optimal GIV approach (Chaudhary-Fu-Zhou 2024), we use share-weighted one

E

[
ui,t (𝜁i)

∑︁
j≠i

Sjuj,t
(
𝜁j
) ]

= 0

achieving asymptotic efficiency (more weight on large Si that matter more for price)

– With 𝜂t , proceed with residuals from qi,t and ΔCIPDt on it and recover 𝜆i Details
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Implications of CIPD

– We estimate the effects of ΔCIPDt using LP-IV (Jordà 2005)

– with a specific ΔCIPDi,t as an instrument for ΔCIPDt

– Specifically, we use the following specification

yt+h = 𝛼h + 𝛽hΔCIPDt + 𝛾 ′hControlst + 𝜀t+h

Dependent Variable (yt ) Instrument (ΔCIPDi,t )

Spot exchange rate Foreign Non-Deliverable component of CIPD
(st ) (ΔCIPDForeign ND,t )

Debt inflow Domestic component of CIPD
(inflowt ) (ΔCIPDDomestic,t )

Debt outflow Foreign Deliverable component of CIPD
(outflowt ) (ΔCIPDForeign D,t )
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Data

– Monthly CIPD (3-month) series is constructed with Details

– 3m USD LIBOR (SOFR since 2024), 3m KRW MSB, and 3m swap rate (onshore, annualized)

– 𝜂t : common aggregate shocks
- Banks’ aggregate USD deposit growth, global risk premiums, Δlog DXY, Δlog Fed’s B/S , US
and Korea 1-year government yields, high-risk dummy and interactions

– Controlst : Control variables in LP-IV

1. LP for Spot exchange rate (st ):
– 3-month interest rates and inflation for Korea and US (current and lag)
– global risk and p.c. of dollar index (current and lag)
– Covid-19 dummy

2. LP for Debt flows (inflowt , outflowt ):
– Quadratic trend, Monthly dummy, Covid-19 dummy
– 10-year interest rates, inflation, and p.c. of industral production for Korea and US (current and lag)
– global risk and p.c. of dollar index (current and lag)
– p.c. of Korean government bond issuance (only for debt inflow)
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Results: Who moves CIPD?



CIPD Decomposition

– CIPD is mostly driven by foreign agents (61%) for the overall sample period

16.1Q 17.2Q 18.3Q 19.4Q 21.1Q 22.2Q 23.3Q 24.4Q
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– During COVID-19, CIPD spiked by 165.5bp and 85.5% of it was driven by foreign agents Details
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Price Elasticities 𝜁i

Sector Share (%) Elasticity 𝜁 𝜁 Share (%)

Domestic banks 20.74 1.09 3.77
Foreign bank branches 29.26 1.62 7.90
Local firms 4.52 4.29 3.24
Insurance companies 3.11 3.01 1.56
Securities companies 3.10 4.62 2.40
Asset managements 2.47 4.74 1.96
Foreign Non-delivery 19.01 22.92 72.80
Foreign Delivery 15.17 0.77 1.96

Aggregate 100.00 5.99 100.00

– Overall, foreign D traders have been a stable source of dollar funding supply
– They provide dollar funding inelastically responding to CIPD (i.e. steeper supply curve)

– The price elasticity of Foreign ND traders 22.92 is the highest (cf. aggregate elasticity: 5.99)
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Sensitivity to Global Risk Factors 𝜆i

Sector Share (%) 𝜆i to 𝜂risk 𝜆i Share (%)

Domestic banks 20.74 -0.07 -1.46
Foreign bank branches 29.26 0.14 3.95
Local firms 4.52 -0.61 -2.62
Insurance companies 3.11 -0.94 -2.77
Securities companies 3.10 -0.06 -0.16
Asset managements 2.47 1.59 3.71
Foreign exchange authorities 1.45 -3.30 -4.52
Foreign Non-delivery 19.01 5.39 96.83
Foreign Delivery 15.17 0.53 7.60

Aggregate 100.00 1.06 100.00

– Foreign ND traders are the main driving force of CIPD variations
– propagating global risk shocks to the dollar funding market

– Note that 1SD global risk raises the CIPD by 17.7 bp (=1.06/5.99)
– Foreign ND traders’ contribution is 96.83% of it (i.e. shifting supply curve upwards more)
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Elasticity and Sensitivities

– Foreign traders are the main supply of dollar funding
– Also the main driver of CIPD responding to global risk factors

(a) Normal times
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(b) Risk-off episode
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Results: Why it matters?



Effects on Exchange Rates

– The CIPD increase driven by foreign ND traders appreciates KRW spot rate

−0.8

−0.4

0.0

2 4 6
 

 

– A 10bp increase in CIPD leads to appreciation of KRW, peaking at a 0.8% in 2 months
– Without instrument, the estimate is not significant (or the sign is flipped)
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Effects on Capital Flows

– Recall that CIPD is the price for dollar funding for domestic agents
– while it is the excess return for foreign investors investing in KRW bonds

(a) Debt inflow
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– A 10bp increase in CIPD debt inflows rise by as much as 0.7%
– while debt outflow decreases up to 1.4% in a more presistent manner
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Conclusion



Conclusion

– With a novel data on dollar funding, we study the drivers and implications of CIPD
– exploiting a unique institutional setup in Korea

– We quantify contributions of foreign and domestic agents to CIPD in sectoral level

– The results enhance our understanding of CIPD as an equilibrium outcome
– and the role of foreign agents in supplying dollar funding and transmitting global shocks

– Given the underlying market structure, it is important to trace out who moves CIPD
– to derive a careful causal analysis on exchange rates and capital flows
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Appendix



Covered Interest Parity Back

– Standard interpretation of CIP: “FX Hedged asset returns must be equalized”

– Consider a dollar-based investor and two investment options: USD vs. KRW assets

Return from USD asset: i∗t

- Invest $1 in t

- Receive in t+1: 1 + i∗t
Deliver St (1+it )

Ft
$ to receive

St (1 + it ) KRW

FX Hedged Return from KRW asset: it − (ft − st)

- Invest St KRW in t

– Exchange $1 for St KRW
– Engage in forward with rate Ft KRW per $

- Receive in t+1: St (1+it )Ft

– According to CIP, 1 + i∗t =
St (1+it )

Ft
, otherwise arbitrage exists

CIPDt ≡ it − i∗t − (ft − st)
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CIPD in Korea Back

– The figure below describes the CIPD in Korea (2015–2024, daily) constructed with
– 3m USD LIBOR (SOFR since 2019), 3m KRW MSB, and 3m forward-spot (annualized)
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CIPD in Korea Back

– Monthly CIPDt and ΔCIPDt are depicted as below

(a) CIPDt

0

50

100

150

200

15 16 17 18 19 20 21 22 23 24
 

 

(bp)
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Bank Report Back
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Market Share by Sectors Back

– Market share is calculated as

Si ≡
1
T

T∑︁
t=1

Sizeit
Sizet

where Sizeit = Buyit + Sellit and Sizet =
∑

i Sizeit

Resident

     15.8%

Foreigner

    34.2%

Local Bank

      50.0%

Sectors Share (%)

Local bank Domestic bank 20.7
Foreign bank branch 29.3

Resident Insurance 3.1
Security 3.1
Asset managements 2.5
Firms 4.5
Others 2.6

Foreigner Foreign D 15.2
Foreign ND 19.0



More on Optimal GIV estimation Back

– Note that the loading of qi,t to 𝜂t can be written as

𝜆i
q =

E (qi,t𝜂t)
E (𝜂2t )

=
E ((−𝜁iΔCIPDt + 𝜆i𝜂t + uit) 𝜂t)

E (𝜂2t )
= 𝜆i

GE effect︷                ︸︸                ︷
−𝜁i

E (ΔCIPDt𝜂t )
E (𝜂2t )︸           ︷︷           ︸
𝜆CIPD

(∵ E (uit𝜂t ) = 0)

capturing both the direct effect and the general equilibrium effect through CIPD

– Hence 𝜆i can be obtained using loadings of qi,t and ΔCIPDt to 𝜂t
1. regress qi,t and ΔCIPDt on 𝜂t to get 𝜆i

q
and 𝜆CIPD

2. Using residuals from Step 1 to get the optimal GIV 𝜁i

3. Construct 𝜆i = 𝜆i
q + 𝜁i𝜆

CIPD



COVID-19 Episode Back

20.3 4 5
-140

-70

0

70

140

210

-140

-70

0

70

140

210

Local banks

Firms

Security

Asset management

Insurance

Others

Foreigner ND

Foreigner D

(bp) (bp)

Changes in CIPD

– During COVID-19 (March–May 2020), CIPD was driven by foreign ND



COVID-19 Episode Back

(a) March 2020

Sectors
Driver
(bp)

Share
(%)

Local bank 10.5 6.4
Insurance 0.8 0.5
Security 6.6 4.0
Asset managements -0.3 -0.2
Firms 6.2 3.8
Others 0.1 0.1

Foreign ND 138.7 83.9
Foreign D 2.8 1.7

Total 165.5 100.0

(b) April and May 2020

Sectors
Driver
(bp)

Share
(%)

Local bank -22.6 20.2
Insurance -4.1 3.6
Security -3.7 3.3
Asset managements 0.4 -0.3
Firms -4.3 3.9
Others -1.0 0.9

Foreign ND -73.5 65.5
Foreign D -3.4 3.0

Total -112.2 100.0

– The main driver in March 2020 was foreign ND traders, while in April and May 2020
– policy supports through local banks also contributed to the CIPD normalization


