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Abstract

In 2008 the depreciation of the Korean won detonated a family of “zero-cost” currency
structures (knock-in knock-out (KIKO) contracts, typically one purchased put against two
written knock-in calls) on the balance sheets of hundreds of exporting firms, pushing many
operationally profitable companies into distress. This note revisits the canonical 1-put-2-
call KIKO with the machinery of a research program on corporate hedging: the budget-
allocation framework’s stress ledger and barrier survival haircut, the barrier-option engine’s
first-passage Monte Carlo and delta diagnostics, the IFRS 9 designation ledgers, and the
disclosure-and-hedging equilibrium. Priced under the program’s own FX calibration, a styl-
ized KIKO at the geometry actually sold (strike two percent above the forward, knock-in
seven percent above spot, double leverage) was not zero-cost: the two written calls were
worth roughly twenty-seven times the knocked-out put they nominally financed, an incep-
tion transfer near five percent of notional. The protection leg dies in over ninety-five percent
of the scenarios in which it is needed; the package carries a delta of —0.8 per dollar of no-
tional on day one; and conditional on even a five-percent depreciation, the knock-in springs
with probability 0.97. Each of the program’s four layers isolates one piece of the failure:
budgeting on the premium ledger instead of the stress ledger, hedging Greeks that break at
barriers, books that switch regime discontinuously at the knock-in, and disclosure rules that
would have caught the notional-to-flow ratio only if they quantified exposure. The note’s
summary proposition: barriers convert market risk into survival risk, and in 2008 every layer

of the firm priced survival risk incorrectly at the same time.
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1 Introduction

Between 2006 and 2008, as the won appreciated, Korean banks sold exporters a family of “zero-

premium” currency structures marketed as enhanced forward hedges. The canonical form, the



knock-in knock-out, or KIKO, packaged one purchased USD put (the protection the exporter
wanted) with two written USD calls per put (the financing the exporter did not understand).
Two barriers completed the design: the put was extinguished if the exchange rate ever fell
through a lower barrier, and the written calls activated, at double notional, if the rate ever
rose through an upper one. When the global financial crisis drove USD/KRW from the mid-
900s to above 1,400 in late 2008, the knock-ins triggered en masse. Firms that had, in many
documented cases, written structures on two to three times their actual dollar flows found
themselves obligated to deliver dollars they did not have at strikes hundreds of won below
market. Operationally profitable exporters failed; litigation ran for years.

This note asks a narrow question: what does a modern hedging research program, built for a
different firm and a different risk, have to say about KIKO? The program in question was built
around a Korean crude-oil importer’s joint WTI-currency exposure and has four components:
a budget-constrained allocation framework with a stress ledger and a barrier survival haircut; a
barrier-option pricing and delta-hedging engine built on first-passage Monte Carlo; an IFRS 9
cash-flow-hedge accounting engine that measures what designation choices do to the books when
barrier events strike; and an equilibrium model of disclosure and hedging in which disclosure
operates through the price of residual risk. None of these components models KIKO. The claim
of this note is that each isolates, with numbers, one of the four layers on which KIKO’s damage
depended, and that the composite lesson is sharper than any single-layer account.

Section [2] prices the structure honestly under the program’s calibration and quantifies the
inception transfer hidden inside “zero cost.” Section [3| applies the survival-haircut logic to the
protection leg. Section [4] examines the package’s delta profile and what it implies about who
could measure the position. Section[5]traces the accounting, and Section [6]the disclosure regime
that would — and the ones that would not — have surfaced the exposure. Section [7| states the
composite proposition. Throughout, the exercise is deliberately stylized: a single-settlement
one-year contract with continuous barrier monitoring, priced under the program’s calibration
rather than 2007 market data, with limitations collected in Section

2 The Structure, Priced Honestly

2.1 Setup

The stylized KIKO is written on USD/KRW under the program’s production calibration: spot
So = 1,540.64, volatility o = 0.0926, rysp = 4.0%, rkrw = 3.5%, horizon T' = 1 year, giving a
forward F' = 1,532.96. The firm (an exporter with dollar flows) holds: long one put with strike
K, extinguished if the spot ever trades at or below L = 0.955y = 1,463.61; short n = 2 calls
with strike K, activated if the spot ever trades at or above U = 1.07 S5y = 1,648.48. Pricing is
by the program’s own method: risk-neutral GBM Monte Carlo, 200,000 paths at 260 steps per
year, with a log-space Brownian-bridge first-passage correction on every barrier at every step,
the same machinery the program’s delta-hedging layer uses for its knock-out quanto, the FX

leg carrying no jump component in the program’s calibration.



2.2 Three dials, one trap

The structure has three free dials (the strike K, the knock-in U, and the leverage n), and the

zero-cost condition PpKutO (K,L)=nCEl(K,U) fixes one given the other two. Solving each way

exposes the same trap from three angles:

Fixed Solved  Result Reading

U=47%,n=2 K* F+9.8% an absurdly generous strike — the visible bait
K=F+2%,n=2 U* beyond +25% an honest knock-in nobody would bother selling
K=F+2%U=+"% n* 0.075 the put deserves one-thirteenth of one call

Table 1: Zero-cost parameterizations of the stylized KIKO under the program’s calibration.
The geometry actually sold in the episode (modest sweetener, tight knock-in, double leverage)
is mutually inconsistent with zero cost: it corresponds to the third row with n = 2 sold against
a fair n* = 0.075.

At the sold geometry (K = 1,563.62, U = 1,648.48, n = 2), the legs price at PpKtO = 3.01

U

and Ccfglll = 39.89 KRW per USD of notional. The knocked-out put is nearly worthless (the
barrier destroys 95.8% of the equivalent vanilla put’s value (71.45)), while each written knock-in
call, its barrier only seven percent away under a nine-percent volatility, is worth nearly a vanilla
call. The “zero-cost” package therefore transferred

nChi — Pr{ = 2(39.89) —3.01 = 76.8 KRW per USD ~ 5.0% of notional (1)

to the dealer at inception. On the program firm’s monthly flow of $157.88 million, that is
roughly KRW 12 billion per tranche, paid invisibly, in option value rather than cash. The first
finding is thus definitional: the sold KIKO was not a zero-cost hedge; it was a premium payment
of about five percent of notional, disquised by the fact that no cash moved. The budget-allocation
paper’s central discipline (that the constraint governs cost, of which cash premium is only the

visible ledger) is precisely the discipline whose absence this number measures.

3 Protection That Dies When Needed

The program’s allocation layer prices barrier cheapness with a survival haircut: a knock-out
discount is worth taking only if the hedge’s mortality in the states where it is needed stays below
the discount, and it measures, for its oil structure, a stress-conditional knock-out probability of
89.25% against a break-even of 6.16%. The KIKO put leg fails the same test more spectacularly.
Conditional on the terminal spot ending at or below 0.98 Sy (the region where an exporter’s
protection begins to matter), the put has already been extinguished with probability 0.953; at
or below 0.96 Sy, probability 0.993; conditional merely on the spot ending anywhere below its
starting point, 0.898 (Figure . The knock-out discount of 95.8% is, by the survival-haircut
logic, compensation for a protection leg whose delivery probability in its own coverage zone is
a few percent. The put was not cheap insurance; it was an expensive lottery ticket printed on

insurance paper.
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Figure 1: Protection mortality: probability the knocked-out put is already dead, conditional on
the terminal spot ending at or below x. The knock-out barrier sits at L = 1,463.6.

4 A Position Wearing a Hedge’s Name Tag

The delta-hedging layer’s subject is the fragility of barrier-option Greeks: different estimators
of the same delta diverge by double digits near inception, and the divergence is a structural
property of discontinuous payoffs, not an implementation defect. The KIKO package makes the
point without any estimator subtlety at all. Figure [2| plots the package’s delta per dollar of
notional across spot levels. At inception the “hedge” already carries A = —0.82: the two knock-
in calls, live with probability 0.43 over the year, dominate the nearly-dead put from the first
day. An exporter holding one dollar of operating flow (+1) plus the package holds a net delta of
+0.18; and by a twelve-percent depreciation the package is at —1.66, the net position at —0.66:
the instrument sold as depreciation protection makes its holder short depreciation.
Conditional on even a five-percent depreciation over the year, the knock-in has sprung with
probability 0.968; at ten percent, 1.000. There is no path to the loss states that does not pass
through the trigger.
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Figure 2: Package delta per USD of notional across spot levels at inception (sold geometry).
Dashed verticals mark L, K, U; the dotted line is the fully knocked-in limit of —2.

The stress ledger completes the account (Figure . At a +25% depreciation an unlevered



exporter hedged one-for-one loses a net 339 KRW per dollar of flow: the operating windfall
of 385 swamped by a package loss of 724. At the overhedge ratios documented in the episode
(2-3x flow), the same move costs 1,426 KRW per dollar of actual flow, and a +50% move costs
2,966, roughly two years of a healthy exporter’s operating margin, incurred in months. This is

the arithmetic of profitable firms failing.
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Figure 3: Firm net P&L per USD of operating flow at expiry, by depreciation scenario and
hedge multiple (package at sold geometry; knock-in triggered on the path to each scenario).

The measurement asymmetry is the deeper point. The dealer side of this trade ran barrier
engines of exactly the kind the program’s delta-hedging layer builds, and that layer documents
how hard the Greeks are to pin down even then. The corporate side typically ran nothing: no
mark-to-market, no scenario ladder, no barrier-hit probabilities. A workable suitability principle
falls out of the program’s language: if the uncertainty band on your own estimate of the position’s
delta, times its notional, exceeds your equity buffer, the position does not belong on your balance

sheet — and a firm that cannot form the estimate at all fails the test by construction.

5 The Books: A Regime Switch at the Barrier

The IFRS 9 paper’s engine exists to measure what designation choices do when barrier events
strike a hedging book: its headline exhibits include the discontinuous migration of an instrument
out of hedge treatment on a knock-out, and the earnings volatility injected when a surviving
leg is carried at fair value through profit or loss thereafter. KIKO is that mechanism at max-
imum amplitude, with three aggravations. First, the written double-call leg could never have
qualified for hedge accounting: a 2x short against a 1x exposure fails effectiveness arithmetic
by construction, so the loss engine sat at FVTPL from day one, yet the package was internally
narrated, and often booked, as “the hedge.” Second, the knock-in is a regime switch of the
books as well as of the economics: a contingent liability that had lived in disclosure footnotes
became a realized, growing derivative liability on the face of the statements in a single quarter.
Third, and most practically, the gap the accounting could not show is exactly what the pa-
per’s economic-residual layer (oecon) is designed to measure: the distance between the hedged
story the ledgers told and the levered short the firm actually held. The episode’s “sudden”

losses were sudden only on paper; the exposure had been continuously present and continuously



unmeasured.

6 The Disclosure That Would Have Caught It

The disclosure layer’s equilibrium delivers one sharp policy result: mandates move hedging
behavior only through the margin that quantifies the priced exposure: floors on orthogonal
content produce an exact zero, a prediction verified on two realized Korean mandates. Run
backwards over KIKO, the result sorts post-crisis regulatory instincts into two bins. Checkbox
disclosure (“does the firm use derivatives?”, governance attestations, qualitative risk statements)
sits on the orthogonal margin; the model predicts, and its executed nulls illustrate, that it
changes nothing. The quantity that would have surfaced KIKO before it detonated is a single
ratio: derivative notional to underlying flow, per currency, marked against its barriers. Firms
carrying 2.5x overhedges with knock-ins seven percent away were, in the model’s language,
carrying an enormous unpriced R that quantified disclosure would have moved directly into A
(the price their banks, boards, and auditors attached to residual risk) years before the barrier
was touched. The KIKO episode is thus the disclosure layer’s exposure-quantification ladder
read as history: the rungs that existed in 2007 were orthogonal, and the rung that mattered

did not exist.

7 Conclusion: One Proposition, Four Layers

Barriers convert market risk into survival risk, and in 2008 every layer of the firm
priced survival risk incorrectly at the same time. Budgeting priced the premium
ledger and missed a five-percent-of-notional transfer (Section[2)) and a protection leg
with near-certain mortality in its own coverage zone (Section . Trading assumed
smooth exposures and held a package that was short its own hedging objective from
inception (Section [d)). Accounting told a hedged story until the knock-in forced a
discontinuous regime switch (Section . And disclosure rules asked every question

except the one ratio that mattered (Section [6]).

Each layer’s failure was individually survivable; their coincidence was not — and their coinci-
dence was not an accident, because all four mispricings share a single root: the state-contingency
that barriers introduce is invisible to tools built for linear instruments. That is also why the
remedy is architectural rather than product-level. A firm whose budget process carries a stress
ledger, whose instrument desk publishes barrier-hit odds, whose books measure the residual be-
tween economics and designation, and whose disclosures quantify notional against flow (a firm,
that is, whose four layers share one state) cannot buy a KIKO by accident. It can still buy one
on purpose; no framework prevents a deliberate levered bet. What the program’s machinery
removes is the 2008 configuration: the deliberate bet that eight hundred treasurers believed was

a hedge.



8 Limitations

The reconstruction is stylized in five respects. The contract is single-settlement at one year with
continuously monitored barriers, where the sold products were typically monthly-settling strips
over one to three years with per-window observation; the strip structure compounds rather
than mitigates the mechanisms shown. Pricing uses the program’s calibration (¢ = 9.26%,
2020s rates) rather than 2007 market data; pre-crisis implied volatilities were lower, which
shrinks every level in Sections but changes no sign and no ordering, and the episode itself
was precisely a realization far outside the implied distribution that priced the products. The
exporter’s operating exposure is treated as a fixed dollar flow, ignoring the volume channel
through which depreciation raises export revenue. Credit, collateral, and margin-call dynamics,
a major amplifier in the episode, are absent. And the note takes no position on the legal

questions the episode generated; its subject is measurement, not intent.
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