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This paper estimates a hybrid Behavioral New Keynesian (BNK) model for the South Korean
economy, extending the cognitive discounting framework of Gabaix (2020) with a reduced-
form inertia parameter to capture the path dependency characteristic of economies with
concentrated illiquid asset holdings. Using Generalized Method of Moments (GMM)
estimation on quarterly Korean macroeconomic data spanning 1991-2025, I identify a
cognitive discount factor of approximately 0.74 and a structural inertia weight of 0.44, both
significantly different from the US benchmark. The estimated behavioral parameters generate
a non-monotonic fiscal multiplier trajectory: an initial dampened response followed by a
gradual build-up and a persistent hump — a pattern that departs from the immediate peak
and monotonic decay predicted by standard rational expectations models. Robustness checks
under alternative expectation assumptions, interest rate regimes, and augmented instrument
sets confirm the stability of the estimates. These findings suggest that fiscal policy
transmission in Korea operates through a delayed amplification channel rooted in cognitive

frictions and structural inertia.
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1. Introduction

An important characteristic of the standard New Keynesian (NK) model is that it produces
fiscal multipliers that peak on impact and decay monotonically over time. This prediction
follows directly from the assumption of full-information rational expectations (FIRE):
forward-looking agents immediately and fully internalize the intertemporal implications of
fiscal shocks, including future tax obligations. Under Ricardian equivalence, the effectiveness

of debt-financed fiscal stimulus is substantially limited.

However, a growing body of empirical evidence challenges this theoretical prediction.
Studies on fiscal multiplier dynamics in various economies document delayed peak effects
and hump-shaped output responses that standard NK models struggle to replicate (Gali,
Lopez-Salido, and Vallés, 2007; Zubairy, 2014). At the same time, recent advances in
behavioral macroeconomics — notably the cognitive discounting framework of Gabaix
(2020) — provide a theoretically grounded mechanism for departing from the FIRE

assumption while preserving the tractability of the NK framework.

In this paper, I estimate a hybrid Behavioral New Keynesian model for the South Korean
economy. | extend the BNK framework of Gabaix (2020) by introducing a reduced-form
inertia parameter that captures the path dependency of aggregate demand, and calibrate the
model to Korean macroeconomic data using GMM estimation. The Korean economy
provides a particularly informative setting for this exercise: the extreme concentration of
household wealth in illiquid real estate — over 64% of total assets according to recent
estimates (Song, 2025) — generates a structural environment in which cognitive frictions and

liquidity constraints are likely to be quantitatively important.
Contribution. The contribution of this paper is threefold.

First, I provide country-specific estimates of the cognitive discount factor for South Korea.
While the existing literature has primarily focused on US data — Gabaix (2020) calibrates
the cognitive discount parameter at 0.85, and Afsar, Gallegos, Jaimes, and Silgado-Gémez
(2024) estimate it at 0.46 using Bayesian methods — there is limited evidence on the
magnitude of behavioral frictions in economies with distinct institutional characteristics. My
GMM estimates yield a cognitive discount factor of approximately 0.74 for Korea, situated
between the US benchmark and the lower values reported in the broader literature (Cornea-

Madeira, Hommes, and Massaro, 2019; Ilabaca, Meggiorini, and Milani, 2020).



Second, I extend the standard BNK IS curve with a reduced-form inertia parameter that
allows a fraction of the current output gap to depend on its own lagged value, independent of
the cognitive discount factor. This specification, while not derived from household-level
microfoundations in the manner of the habit persistence models in Christiano, Eichenbaum,
and Evans (2005) or Afsar et al. (2024), is motivated by the empirical regularity that Korean
macroeconomic aggregates exhibit a degree of serial correlation that the pure forward-
looking BNK framework — even with cognitive discounting — cannot fully capture. The
hybrid specification substantially improves model fit: the coefficient of determination
increases from 0.38 to 0.84 when the inertia term is included. It is important to note that this
inertia parameter is distinct from the habit persistence parameter in Afsar et al. (2024), which
enters through the household utility function. My approach instead treats inertia as an
aggregate reduced-form friction, allowing separate identification of backward-looking

persistence and forward-looking cognitive discounting via GMM.

Third, I document the dynamic properties of fiscal multipliers under the estimated behavioral
parameters. The interaction between cognitive discounting and structural inertia generates a
non-monotonic multiplier path: an initial phase of dampened response, followed by gradual
amplification as the fiscal impulse is progressively internalized, and a subsequent persistent
hump in aggregate output. This trajectory contrasts with the monotonic decay of the standard
NK model and provides a behavioral interpretation of the delayed fiscal transmission

documented in the Korean empirical literature (Lee and Hur, 2017; Park and Lee, 2021).

Relation to the existing literature. This paper is closely related to several strands of the

macroeconomic literature.

The first strand concerns bounded rationality in New Keynesian models. Gabaix (2020)
introduces cognitive discounting as a parsimonious departure from rational expectations,
resolving several puzzles including the forward guidance puzzle (Del Negro, Giannoni, and
Patterson, 2015; McKay, Nakamura, and Steinsson, 2016). Afsar et al. (2024) extend this
framework by incorporating external habit persistence and price indexation, estimating the
model with Bayesian techniques on US data. They find a cognitive discount factor of 0.46
and demonstrate that bounded rationality, combined with intrinsic persistence mechanisms,
helps reconcile macro estimates with micro evidence. My paper differs from Afsar et al.
(2024) in three respects: (1) I focus on the Korean economy rather than the US, (i1) [ employ

GMM rather than Bayesian estimation, allowing a transparent limited-information



identification of the behavioral parameters, and (iii) my primary interest is in fiscal multiplier

dynamics rather than monetary policy transmission.

The second strand involves the empirical estimation of behavioral parameters. Coibion and
Gorodnichenko (2015) document significant forecast sluggishness using survey data,
providing empirical support for departures from FIRE. Cornea-Madeira et al. (2019) estimate
a myopia coefficient of 0.35 in the context of inflation dynamics with heterogeneous agents.
Milani (2023) examines bounded rationality and macroeconomic stability. My contribution
adds to this literature by providing the first GMM-based estimates of cognitive discounting

for a major Asian economy.

The third strand addresses fiscal multiplier dynamics in NK models. The standard NK
framework, under Ricardian equivalence, predicts limited fiscal stimulus effects. Gali et al.
(2007) demonstrate that non-Ricardian agents amplify fiscal multipliers. In the Korean
context, Lee and Hur (2017) and Park and Lee (2021) document fiscal multiplier estimates
using VAR methods. My approach complements this empirical work by providing a structural

interpretation through the lens of bounded rationality.

Structure. The remainder of this paper is organized as follows. Section 2 introduces the
behavioral model, clearly distinguishing the baseline Gabaix (2020) framework from the
hybrid extension proposed in this paper. Section 3 describes the GMM estimation strategy
and data construction. Section 4 presents the empirical results and robustness checks. Section
5 analyzes the fiscal multiplier dynamics through impulse response analysis. Section 6

concludes.

2. THE MODEL

This section introduces the Behavioral New Keynesian framework used in this paper. I
proceed in three steps. First, [ briefly review the cognitive discounting mechanism of Gabaix
(2020). Second, I present the baseline BNK model. Third, I describe the hybrid extension that

constitutes the estimable specification of this paper.

2.1. Cognitive discounting



I follow the cognitive discounting approach of Gabaix (2014, 2016, 2020). Let X_t denote
the state vector at period t, and let X denote its steady-state value. Under cognitive
discounting, the behavioral agent's expectation of future deviations from the steady state is

dampened by a factor M € [0,1]:
EL?[Xt+k] = M¥ . E[Xtvi] (D

where E, denotes the rational expectation and EZ the behavioral expectation. When M = 1,
the model reduces to the standard rational expectations framework. When M < 1, agents
partially anchor their beliefs to the steady state, generating myopia with respect to future
developments. As Gabaix (2020) demonstrates, this cognitive friction resolves several well-
known puzzles in the NK framework, including the forward guidance puzzle and the absence

of Ricardian equivalence.
2.2. The baseline BNK model

The baseline model consists of a behavioral IS curve, a behavioral Phillips curve, and a

monetary policy rule, following Gabaix (2020).
Behavioral IS curve. The log-linearized Euler equation under cognitive discounting yields
e =M - E;§r41 — 07 0 — M - Exmeyy — 10 (2)

where ¥, is the output gap, _t is inflation, 1; is the nominal interest rate, r{* is the natural
rate, and ¢ is the coefficient of relative risk aversion. The cognitive discount factor M appears
in front of expected future output and inflation, dampening the responsiveness of current

decisions to anticipated future conditions.

Behavioral Phillips curve. Firms set prices subject to a Calvo (1983) friction with
probability 0 of being unable to reset. Under cognitive discounting, the New Keynesian

Phillips curve becomes
nt:B'M'Etn{t+1}+K'yt (3)

where [ is the discount factor and k = (1-0)(1—0)/0 - (c+0) is the slope parameter, with ¢

denoting the inverse Frisch elasticity.

Monetary policy rule. The central bank follows a Taylor-type rule:

it=€07r‘7ft‘|'<.0y‘}~’t 4)



Under the standard NK model (M = 1), equation (2) is purely forward-looking: the output gap
depends only on its expected future value and the real interest rate. This property implies that
fiscal shocks — to the extent they are offset by rational expectations of future taxes — have
limited effects on aggregate demand. When M < 1, however, agents underweight future tax
obligations, and Ricardian equivalence breaks down (Gabaix, 2020, Section III.C). This
provides the theoretical foundation for studying fiscal multiplier dynamics under bounded

rationality.
2.3. The hybrid extension

While the baseline BNK model introduces myopia, it does not generate intrinsic persistence
in the output gap. As Afsar et al. (2024) demonstrate, cognitive discounting alone does not
produce the hump-shaped impulse responses observed in empirical VAR studies. In their
framework, intrinsic persistence is introduced through microfounded habit persistence (h) in
household preferences, which generates a backward-looking term in the IS curve. Their
behavioral DIS curve takes the form §, = [h/(1 + h)] - §:—1 + [m/(Q1 + h)] - EFs1 + -

where the backward-looking coefficient is structurally linked to the habit parameter.

I take an alternative approach. Rather than specifying a microfounded preference structure for
the inertia, I introduce a reduced-form inertia parameter A € [0,1) that directly captures the

serial correlation of the output gap:
e =2 Je1+ A=) - M- EFyy — 00— M - Egmeyg) + g0 (5)

where g_t denotes the fiscal impulse. This specification nests the baseline BNK model as a

special case when A = 0, and reduces to the standard NK IS curve when additionally M = 1.
Several remarks on this specification are in order.

First, the (1-A) weight on the forward-looking term imposes a zero-sum trade-oft between the
backward-looking and forward-looking components: as inertia increases, the influence of
expected future output on current decisions declines proportionally. This restriction is
stronger than the one implied by habit persistence models, where the backward and forward
coefficients are jointly determined by h and need not sum to unity. I adopt this parsimonious
restriction to facilitate the separate identification of A and M in the GMM estimation, as

discussed in Section 3.

Second, this approach is motivated by the observation that the Korean economy exhibits a



degree of output persistence that exceeds what can be rationalized by cognitive discounting
alone. Preliminary estimation of the pure BNK model (A = 0) yields an M estimate exceeding
unity — a result that violates the theoretical upper bound and suggests that the forward-
looking term is absorbing the omitted backward-looking dynamics. Introducing A resolves

this specification issue and substantially improves model fit (see Section 4.2).

Third, unlike the habit persistence parameter in Afsar et al. (2024), the inertia parameter A is
not structurally linked to a specific household preference mechanism. It should be interpreted
as an aggregate reduced-form friction that may encompass multiple sources of persistence —
including but not limited to habit formation, information processing delays, and the liquidity
constraints associated with concentrated illiquid asset holdings. This interpretive breadth is
both a limitation and a practical advantage: it limits the structural interpretation of A, but
allows a parsimonious two-parameter characterization (A, M) of the behavioral environment

that is sufficient for the fiscal multiplier analysis that is the focus of this paper.

The Phillips curve (3) and Taylor rule (4) remain as in the baseline model. This choice
reflects the focus of the paper on the demand-side transmission of fiscal policy. Extending the
Phillips curve with a backward-looking inflation term — as in the hybrid specification of

Afsar et al. (2024) — is a natural direction for future work.
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<Figure 1> RANK vs. BNK IS, PC Curve and BNK IS Expansion 1 (using M=0.61, $=0.49
(Korea’s 2006~2025 Cognitive Discounting parameter)
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<Figure 2> BNK AD-AS Curve (using M=0.61, =0.49)

In the standard NK framework (M = 1), the output gap is purely forward-looking and
Ricardian equivalence holds: agents fully offset government borrowing by increasing savings
in anticipation of future taxes. As a result, debt-financed fiscal stimulus has limited effects on
aggregate demand. When M < 1, however, agents underweight future tax liabilities, and the

fiscal multiplier is no longer neutralized by rational offsetting behavior.

The BNK IS curve under cognitive discounting exhibits a dampened responsiveness to

3 All DSGE modeling in this study was implemented using Dynare and the GNU Octave environment. Consistency was verified
using GNU Octave.



expected future conditions relative to the RANK benchmark. This dampening operates
through two channels: the cognitive discount factor M reduces the weight on expected future
output and inflation, while the inertia parameter A anchors current output to its own past
value. Together, these mechanisms generate a transmission environment in which fiscal

policy effects accumulate gradually rather than materializing instantaneously.

3. Fiscal Policy in the Behavioral Framework

To analyze fiscal policy transmission, I follow the fiscal expansion framework in Gabaix
(2020). In the standard NK model, Ricardian equivalence implies that the method of
government financing — taxes versus bonds — is irrelevant for consumption decisions.
Under cognitive discounting, however, agents fail to fully internalize the future tax
implications of current borrowing, creating a fiscal deficit channel that is absent under

rational expectations.

Formally, this behavioral friction is captured in the modified IS equation, where the financing

term is explicitly preserved:
X; = M E[x¢1q] + bad — 0(iy — Egmeyq — 1)
(Note: Here, d.denotes the fiscal deficit, and bgdenotes the sensitivity to the fiscal deficit.)

The condition that the fiscal deficit coefficient is positive constitutes evidence of non-
Ricardian behavior. This implies that debt-financed fiscal stimulus has a direct effect on

aggregate demand, a channel that is structurally absent in the RANK model where M = 1.

3.1. The breakdown of Ricardian equivalence

To clarify the mechanism, I contrast the household budget constraints under the NK and BNK

frameworks.

Under rational expectations (M = 1), households possess perfect foresight regarding the
intertemporal government budget constraint. Bond-financed expenditure is fully offset by
anticipated future tax increases, leaving consumption unchanged. This is the standard

Ricardian equivalence result. AB{AT AT,y



Under cognitive discounting (M < 1), agents systematically underweight future tax

obligations. The perceived present value of future taxes falls below the actual value, creating

a "cognitive wedge" between the true and perceived fiscal burden. As a result, bond-financed

stimulus generates a net positive wealth effect that increases current consumption — a

mechanism that strengthens as M decreases.

Category Rational Expectations Theory Behavioral New Keynesian Model
Model (Ricardo Equivalence (Ricardo Equivalence Theorem does not
Theorem holds, M=1) hold, BNK, M<1)

Assumption Consumers fully anticipate Consumers perceive only M of future tax
future tax burdens. burdens; (1-M) represents consumers

exhibiting short-sighted irrationality,
following a simple regression heuristic.
Y- T
Household WNK = (Y, — T,) + 11+T1 v
Budget WBNK — (y — L 1
. (Yo — To) + 147

Constraint

Government Go + G, _ T+ T, (Left-hand side)

Budget 14+7r 14+7r

Constraint 4

onstrain =
O " 1+4r
Perceived wealth
(household WNKz(Y Yl) WBNK=<Y+ Yl)—(G+Gl)
ouseno T 147 O 147 T 147

lifetime wealth)

(W)

1-M)T
(Due to the wealth illusion caused by
underestimating future tax burdens, the
coming tax term that should have been
eliminated under the Ricardian

equivalence condition remains.)



Current b

consumption ©=1p W Co = %b (WNE + (1 — M)d,)
(Co) :
(Due to the persistence of the future tax
term, the fiscal deficit term, which should
have been eliminated under the Ricardian
equivalence theorem due to the wealth
illusion caused by underestimating future
tax burdens, also persists)
o 2,
Ad, AC,
o 24, "
(Policy is ineffective; under the 0
Ret, it is neutral regardless of (Fiscal policy is effective; when

the funding methodology used) | financing involves bond issuance after
tax cuts, fiscal spending yields a positive

value due to m)

<Table 2> Comparison of Consumption Functions and Derivation of Fiscal
Multipliers: Rational Expectations (NK) vs. Behavioral (BNK) (Note: b denotes marginal

propensity to consume; d, represents the current fiscal deficit (government bond issuance))

3.2. The fiscal multiplier under bounded rationality

The initial consumption response to a fiscal impulse is governed by the cognitive discount
parameter M. As M falls below unity, the marginal propensity to consume out of deficit-
financed transfers increases, because agents discount a larger share of the associated future

tax obligations.

C,=—2 (1 M)d+Y1
97 1-»p T 1 +r

3.3. Testable predictions

The theoretical framework yields three empirically testable predictions. First, the BNK model



should generate a non-monotonic fiscal multiplier trajectory — an initial dampened response
followed by gradual amplification — rather than the monotonic decay predicted by the
RANK model. Second, the cognitive discount factor for Korea should be significantly lower
than the US benchmark (M = 0.85) established in Gabaix (2020), reflecting the structural
features of the Korean economy. Third, the interaction between a lower M and positive
structural inertia A should amplify both the magnitude and the persistence of the multiplier

response relative to a pure BNK specification without inertia. (Myxgr < Myg)

3.4. Analytical strategy

To evaluate these predictions, I pursue a two-stage analytical strategy. In the first stage, |
conduct numerical simulations to characterize the theoretical properties of the BNK model
under alternative parameterizations, including ZLB stability analysis, inflation dynamics
under forward guidance, and fiscal multiplier impulse responses. These simulations employ
the Gabaix (2020) benchmark parameters as well as the Korea-specific values estimated in
the empirical analysis. In the second stage, I estimate the behavioral parameters (A, M) using
GMM on Korean quarterly data, followed by robustness checks under alternative expectation

assumptions, sample periods, and instrument sets.

4. Simulation Results

This section presents numerical simulations that characterize the dynamic properties of the
BNK model. I examine three dimensions: (i) stability under ZLB conditions, (i1) inflation
dynamics under forward guidance shocks, and (iii) fiscal multiplier impulse responses. All

simulations are conducted using GNU Octave and Dynare.

4.1. Stability under the zero lowerbound
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<Figure 3> Comparative Dynamics of the Output Gap under ZLB: RANK vs. BNK

A well-known limitation of the standard NK model is that it produces explosive dynamics
when the nominal interest rate is constrained at the ZLB for an extended period. I evaluate
whether the BNK framework resolves this instability. The system under ZLB constraints can
be written in state-space form as X t=A - X {t-1} + b, where X t contains the output gap
and inflation, A is the transition matrix incorporating the behavioral parameters, and b

captures the exogenous shock.

The transition matrix is calibrated using standard parameters (f = 0.99, k =0.1, c = 1) along

with the Korea-specific behavioral parameters estimated in Section 5.

The stability properties of the model depend on the spectral radius of the transition matrix A.
Under rational expectations (M = 1), at least one eigenvalue of A lies outside the unit circle,
causing the output gap to diverge as the ZLB duration increases. This is the well-known
"forward guidance puzzle" in which distant future policy commitments have implausibly

large effects on current variables.
ST = Akft

Under cognitive discounting (M < 1), the behavioral specification ensures that all
eigenvalues of A lie within the unit circle. The geometric series converges, and the
system produces bounded, economically sensible responses regardless of the ZLLB
duration. As shown in Figure 3, the BNK model generates a stable, finite output

response that contrasts sharply with the explosive trajectory of the RANK benchmark.



4.2. Inflation dynamics under forward guidance

I next examine how cognitive discounting affects the transmission of forward guidance — a
policy commitment to cut interest rates at a future horizon T. Figure 4 displays the response

of current inflation to a one-off rate cut at horizon T, computed via backward induction for

three specifications.

Behavioral consumers (Hump) Behavioral cons. & firms
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Figure 4. Horizon Loop IRF: Sensitivity of Current Inflation (1) to Future Policy Horizons
(L =099, 0 =02, k =0.11, Tghock =-0.01; % -1% Forward Guidance Shock (one-off))

Each IS, PC parameter value, M=1, M7=1/M=0.85, M/ =1 /M=0.85, Mf=0.5, Derived

via GNU Octave.)

Figure 4 illustrates the response of current inflation to a one-off interest rate cut occurring at

horizon T. This ‘Horizon Loop’ simulation utilizes backwards induction, calculating the

impact from the shock period T back to the present t=0.

Under rational expectations (M = 1, M_f = 1), the inflation response grows exponentially
with the policy horizon, reflecting the well-known forward guidance puzzle. Under
behavioral consumers only (M = 0.85, M_f= 1), following the specification in Gabaix (2020,
footnote 45), the response exhibits a non-monotonic hump shape: inflation increases with the
horizon up to a peak and then declines. When both consumers and firms are behavioral (M =
0.85, M_f=0.5), the response is further dampened and decays rapidly, indicating that policy

signals lose effectiveness when both sides of the economy exhibit bounded rationality.



<Table 3> Comparative Summary of DSGE Responses under Inflation Shocks

Model Parameter Dynamic Empirical Relevance (BNK
Specification | Assumptions | Characteristics Logic)
Traditional M=1, M/=1 Monotonic Divergence: | Baseline model reflecting the
(NK) Inflation increases ‘Forward Guidance Puzzle’
continuously with the in the absence of behavioral
horizon T frictions.
Behavioral M=0.85, Hump-Shaped (Camel | Resolves over-sensitivity by
Consumers M/=1 Hump): Initial spike removing the inflation-
followed by gradual feedback term in the IS
decayas T — oo curve. Uses backwards
induction to reflect cognitive
discounting.
Joint M=0.85, Sharp Peak & Rapid Demonstrates that limited
Behavioral M’=0.5 Decay: Highly attention from both firms and
Agents stabilized response with | households significantly

4.3. Fiscal multiplier dynamics

minimal long-term

impact.

attenuates policy shocks,
leading to more realistic

policy dissipation.
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<Figure 5> Dynamic Responses of the Output Gap (y), Inflation (7r), Nominal Interest Rate
(1), and Government Spending (g) to a Debt-Financed Fiscal Stimulus: RANK (Left) vs.
BNK (Right).

Figure 5 displays the impulse response functions of the output gap, inflation, the nominal
interest rate, and government spending following a debt-financed fiscal stimulus. The RANK
benchmark (M = 1) exhibits an immediate peak and monotonic decay, while the BNK

framework generates a qualitatively different trajectory.

To characterize the fiscal transmission mechanism under behavioral constraints, I simulate a
log-linearized BNK DSGE model using Dynare. The fiscal shock follows a standard AR(1)
process,g: = pg * gi—1 + &, with p_g =0.9. The fiscal multiplier at each horizon is
computed as the ratio of the output gap response to the government spending response:

multiplier, = IRF(y;) / IRF(g).

The simulation employs the hybrid behavioral IS curve specified in equation (5), with
alternative parameterizations for the comparative analysis. The Korean calibration uses M =
0.735 and A = 0.44 from the GMM estimates; the US calibration follows Gabaix (2020) with
M=0.85and A=0.

1
Ve =V V-1 + (A=y) M E¢ [yr4q] — E (ir — M E; [mr44]) + 9t

4.3.1. Interpretation of the multiplier trajectory



The simulated fiscal multiplier trajectory under the Korean BNK calibration exhibits three

distinct phases, as illustrated in Figure 6.

In the first phase (initial dampening), the fiscal multiplier starts below the RANK benchmark.
Cognitive discounting (M < 1) prevents agents from fully internalizing the fiscal stimulus at
impact, while structural inertia anchors the output gap to its pre-shock level. This produces a
muted initial response that contrasts with the immediate peak of the rational expectations

model.(y),

In the second phase (gradual amplification), the multiplier follows an upward trajectory as the
fiscal impulse is progressively absorbed into the economy. The combination of persistent
government spending (p_g = 0.9) and the failure of Ricardian offsetting allows the stimulus
to accumulate. The output gap rises as backward-looking inertia propagates earlier gains

forward.

In the third phase (persistent hump), the multiplier reaches its peak and then declines
gradually. The high structural inertia (A = 0.44) ensures that the peak effect is sustained over
the medium term rather than dissipating immediately. This produces the hump-shaped

persistence in aggregate output that characterizes the BNK response.(y)

<Table 4> Summary of Comparative Dynamics

Feature RANK Benchmark (Rational BNK Proposed Model
Expectations) (Behavioral Frictions)

Initial Immediate Peak Upward-Sloping Path

Trajectory

Multiplier Monotonic Decay (Negative) Incremental Momentum

Slope (Positive)

Output Rapid Convergence Humped-Persistent Tail

Response

Equivalence Ricardian Neutrality Holds RET Breakdown (Multiplier > 1)
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Fiscal Multiplier (Dynamic) = M
IRF(g¢)
Metric RANK Benchmark BNK Proposed Model (M=0.74)
(M=1)
Initial Impact Immediate Peak Incremental Momentum (Gradual
Ascent)
Medium-term Monotonic Decay Upward-sloping Path
Trend
Long-term Shape | Rapid Convergence Humped-Persistent Tail
Policy Potency Diminishing Endogenously Amplified (Back-
loaded)

5. Estimation Strategy

This section describes the empirical methodology for estimating the behavioral parameters. I



first discuss the identification strategy, then the GMM framework, and finally the data

construction.M
5.1. Identification

The hybrid IS curve (5) involves the expected future output gap, which is not directly
observable. Substituting the realized value for the expectation, the estimable equation
becomes: ¥, = ¢ + 2§, + 1= -M-y,4y — o' -1, + u,, wherer tis the ex-
ante real interest rate proxied by its ex-post realization, and u_t is the composite error term.
Because § {t+1} and r_t are correlated with u_t, instrumental variables estimation is

required.yy

The forward-looking coefficient is the product (1-1)-M. Since A is separately identified as the
coefficient on ¥,_;, M is recovered as M = B_forward / (1 - X). This identification relies on

the restriction that the same A enters both the backward-looking and forward-looking weights.
5.2. Institutional motivation for Korean-specific parameters M

The necessity of estimating Korea-specific behavioral parameters, rather than adopting the
US benchmark, is motivated by the distinctive household asset composition of the Korean
economy. As shown in Figure 7 and Table 6, Korean households hold approximately 64% of
their total assets in non-financial assets — predominantly real estate — compared to roughly

28% in the United States (Song, 2025).
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<Figure 7> Comparative Analysis of Household Asset Concentration by Country

This concentration of wealth in illiquid assets generates a "wealthy hand-to-mouth"
phenomenon (Choi and Park, 2017): even households with substantial net worth face binding
liquidity constraints that limit their ability to smooth consumption intertemporally. The
resulting reduction in forward-looking capacity provides an institutional rationale for

expecting M to be lower in Korea than in the US.

<Table 6> International Comparison of Household Asset Composition (2024-2025)

Country Non-Financial Contextual Implications
Assets (%)
South Korea | 64.5% Severe liquidity constraints; high sensitivity to

short-term income shocks.

United 51.6% Moderate illiquid wealth concentration.
Kingdom

Japan 36.4% Balanced asset distribution (as of 2023).

United States | 32.0% High financial market participation and liquidity.

5.3. GMM framework

I employ IV-GMM estimation with the following instrument set: Z, =

{1,9:_2,¥¢—3,it—1, T¢_1 }. Lagged output gaps provide information about future output
through the autoregressive structure of the economy, while the lagged interest rate and
inflation carry information about monetary policy stance and the inflation outlook. All

instruments are dated t-1 or earlier, satisfying the orthogonality condition.

Xe = VX1 + MXp1 —0 - 1¢

The number of instruments (5) exceeds the number of parameters (4), providing one

overidentifying restriction. Instrument validity is assessed using Hansen's J-test.

& =X — (VX1 + Mxeyy —0T)



5.4. Data

The analysis uses quarterly data from 1991:Q1 to 2025:Q4, sourced from the Bank of Korea
Economic Statistics System (ECOS). The output gap is extracted from real GDP (seasonally
adjusted) using the Hodrick-Prescott filter (A HP = 1,600). The annualized inflation rate is
computed as © t =400 x [In(CPI t) - In(CPI {t-1})]. The 91-day CD rate serves as the short-

term nominal interest rate. The ex-ante real interest rate is proxied by r; = iy — mp4q.

6. Empirical Results
6.1. Baseline estimates

Table 7 reports the baseline GMM estimates of the hybrid behavioral IS curve for the full
sample (1991:Q1-2025:Q4). The cognitive discount factor is estimated at M = 0.735 (p <
0.001), and the structural inertia parameter at X = 0.44 (p < 0.001). The intertemporal
elasticity of substitution, recovered from the coefficient on the real interest rate, is ¢ ! =

0.078.

<Table 7> Comparative Analysis of Behavioral Parameters: Gabaix (2020) vs. Korean

Empirical Estimates

Parameter / Gabaix (2020) Korean GMM Economic Interpretation
Specification Benchmark Estimate

(Hybrid)
Cognitive 0.85 (US Data) 0.7351 Korean households exhibit
Discount Factor stronger myopia due to
(M) liquidity constraints.
Structural 0 (Theoretical 0.44 Reflects high persistence
Inertia (%) Simplification) driven by real estate

concentration.

Model Structure | Pure Forward- Hybrid Incorporates both future

Looking Specification expectations and past



rigidities.

Note: Estimation by IV-GMM using instruments Z; = {1,¥¢_2,V¢_3,lt_1, Tt_1}. Sample:
1991:Q1-2025:04.

The estimate of M = 0.735 is lower than the US benchmark of 0.85 established in Gabaix
(2020), consistent with the hypothesis that Korean households exhibit a greater degree of
cognitive discounting when forming intertemporal consumption decisions. This value is
situated between the Gabaix (2020) calibration and the lower estimates reported elsewhere in
the literature: Afsar et al. (2024) obtain M = 0.46 using Bayesian estimation on US data,
while Cornea-Madeira et al. (2019) report a myopia coefficient of 0.35 in the context of

inflation dynamics with heterogeneous agents.

The inertia parameter A = 0.44 indicates that approximately 44 percent of the current output
gap is accounted for by its own lagged value, with the remaining 56 percent governed by
forward-looking expectations discounted by M. This degree of persistence is substantial and
suggests that aggregate demand in the Korean economy exhibits a serial correlation structure
that the pure BNK specification — which is entirely forward-looking — cannot capture (see
Section 4.2 for a formal comparison). As discussed in Section 2.3, the inertia parameter is a
reduced-form aggregate friction that may reflect multiple underlying mechanisms, including
the liquidity constraints associated with the high concentration of household wealth in real

estate.

The Hansen J-test for overidentifying restrictions yields a p-value of 0.889, providing no

evidence against the validity of the instrument set.
6.2. Specification comparison

To assess the empirical necessity of the inertia parameter, I compare the hybrid specification

(A > 0) with the standard BNK model (A = 0).

<Table 8> Goodness-of-Fit Comparison: Simple vs. Hybrid Specifications

Model Structural Estimated Adjusted | Diagnostic Assessment
Specification Equation M R?
Simple BNK Xe=Mxyq - 134 0.3765 Misspecified: Suffers

Model (No (Violates from omitted variable



Inertia) oy Theory) bias; low explanatory

power.
Hybrid IS xXe= Yxe—1 + | 0.7351 0.8403 Robust: High
Model Mx¢yq - o1 explanatory power;
(Proposed) parameters within

theoretical bounds.

As reported in Table 8, the simple BNK model suffers from misspecification. The estimated
M rises to 1.34, violating the theoretical upper bound, because the forward-looking term

absorbs the omitted backward-looking dynamics. The R? is limited to 0.377.

Incorporating inertia via the hybrid IS curve resolves this issue. The R? increases to 0.840, a
gain of 46 percentage points, and both A and M take theoretically admissible values. This
confirms that the Korean output gap exhibits substantial serial correlation that cannot be

attributed to cognitive discounting alone.
6.2.1. Instrument validity

The Hansen J-test for overidentifying restrictions yields a test statistic with a p-value of
0.889. I fail to reject the null hypothesis that the instruments are uncorrelated with the error

term at any conventional significance level, confirming instrument validity.

<Table 9> Hansen J-Test Results for Instrument Validity

Test Value | Degrees of P- Conclusion

Statistic Freedom Value

J-Statistic 0.0194 1 0.8891  Cannot Reject Null
Hypothesis

6.3. Interest rate regime heterogeneity

A potential concern is that the pooled estimate (M = 0.74) might be driven by the prolonged
low-interest-rate period. I split the sample into a normal-rate regime (CD > 1.5%) and a low-

rate regime (CD < 1.5%) and re-estimate the model separately.

<Table 10> Comparative GMM Estimates by Interest Rate Regime



Parameter / Low-Interest Normal-Interest | Economic Interpretation

Statistic Phase (i<1.5%) @ Phase (i>1.5%)

Structural Inertia  0.32 0.44 Higher persistence in normal

@) regimes.

Cognitive 0.7496 0.7486 Consistent Myopia:

Discounting (M) Parameters are nearly
identical.

Interest Rate -0.05 -0.01 Weakened transmission in

Sensitivity () low-rate environments.

Sample Size 14 122 Divergence in statistical

(Quarters) power.

<Table 11> Statistical Significance and Diagnostic P-values
Parameter P-value (Low- | P-value (Normal- Significance Assessment
Interest) Interest)

Structural Inertia | 0.253 0.000 Significant only in normal

@) phase.

Cognitive 0.161 0.000 High stability despite sample

Discounting (M) size constraints.

As shown in Tables 10-11, the cognitive discount factor remains stable across regimes (0.731
in the normal-rate sample vs. 0.735 in the low-rate sample), indicating that behavioral myopia
is a structural characteristic rather than a cyclical artifact. The small sample size of the low-
rate regime (14 quarters) limits the statistical precision of that sub-sample, but the point

estimates are consistent with the full-sample results.

6.4. Robustness: Adaptive expectations



I re-estimate the model under adaptive expectations, replacing the rational expectation of
future inflation with current inflation as a proxy (E_t[r_{t+1}] == _t). The real interest rate is

redefined accordingly as r, = i; — m,.
E¢lmeyr] = 1y
<Table 12> GMM Estimation Results: Adaptive Expectations Framework

Structural Parameter Estimate P-value Statistical Significance

Inertia(y) 0.4459 0.000 Significant at 1% level
Cognitive Discounting (M)  0.7337 0.000 Significant at 1% level
Interest Rate Sensitivity -0.0073  0.724 Not Significant

(@)

<Table 13> Hansen J-Test for Overidentifying Restrictions

Test Statistic (J-Stat) Degrees of Freedom (df) P-value Diagnostic Conclusion

0.0167 1 0.8971 | Validity Confirmed

As shown in Tables 12-13, the estimated parameters under adaptive expectations (A = 0.446,
M = 0.730) are virtually identical to the baseline. The Hansen J-test p-value of 0.897
confirms instrument validity. This convergence provides evidence that the behavioral
parameters capture structural features of the Korean economy that are invariant to the

expectation formation assumption.

6.5. Robustness: Financial market information

I augment the instrument set with the lagged term spread (10-year KTB minus 1-year KTB
rate) to incorporate forward-looking financial market information. Due to data availability,

this estimation is restricted to the 2000:Q4-2025:Q4 sample.



<Table 14> Robustness of Behavioral Parameters to Financial Market Information

(2000:Q4~2025:Q4)

Structural (1) Baseline (2) Augmented Difference | Implication
Parameter Model(Spread Model(Spread (A)
Excluded) Included)

Inertia (¥) 0.4970 0.4969 -0.0001 Structural
Invariance

Cognitive 0.7069 0.7073 +0.0004 Expectation

Discounting Stability

(M)

Interest -0.0217 -0.0213 +0.0004 Robust

Sensitivity (o) Transmission

As reported in Tables 14-15, the estimates are highly stable. The inertia parameter remains at
approximately 0.50 and the cognitive discount factor at 0.71, with the Hansen J-test yielding
p-values above 0.99 for both the baseline and augmented specifications. The inclusion of the
term spread does not materially alter the parameter estimates, confirming that the baseline

instruments are sufficient for identification.

<Table 15> Hansen J-Test for Instrument Validity

Model Specification | J- Degrees of P- Diagnostic
Statistic = Freedom value Conclusion
(1) Baseline Model | 0.0000 1 0.9989 | Cannot Reject Null

(Hp)



(2) Augmented 0.0008 2 0.9996 @ Cannot Reject Null
Model (Ho)

A notable finding from the sub-sample analysis is a temporal evolution in the behavioral
parameters: the inertia parameter increases from 0.44 (full sample) to 0.50 (post-2000), while
M decreases slightly from 0.74 to 0.71. This suggests that the Korean economy has become
somewhat more backward-looking over time, possibly reflecting increased structural rigidity

in the post-crisis period.

In summary, the baseline estimates are robust across alternative expectation assumptions,
interest rate regimes, sample periods, and instrument sets. The cognitive discount factor for
Korea is consistently estimated in the range of 0.70-0.74, significantly below the US

benchmark.

7. Cross-Country Comparison

To illustrate how the estimated behavioral parameters shape fiscal policy transmission, I
conduct a comparative simulation using Dynare with calibrated parameters for Korea, the

United States, and a hypothetical developing economy.

7.1. Simulation design

The fiscal impulse follows a standard AR(1) process, g t=p g-g {t-1} +¢€ t, withp g=
0.9. Three economies are compared: Korea (M = 0.735, A = 0.44), the United States (M =
0.85, A =0, following Gabaix, 2020), and a hypothetical developing economy (M = 0.50, A =
0.95) representing an environment with severe cognitive frictions and extreme structural

inertia.



7.2. Results

Figure 8 and Table 16 display the simulated impulse responses. The three economies exhibit

qualitatively distinct multiplier trajectories.

1
Ve =V Vi-1 + A —=V)ME; [Yeiq] — ; (it = ME; [mtr44]) + 9¢

e In the US calibration, the absence of inertia produces an immediate peak response
followed by rapid convergence — the standard rational expectations pattern modestly
attenuated by cognitive discounting. In the Korean calibration, the combination of
moderate myopia and substantial inertia generates a delayed, hump-shaped response:
the multiplier builds gradually, peaks around period 5, and decays slowly. In the
developing economy calibration, extreme inertia and low cognitive capacity produce a

volatile, amplified trajectory with potential overshooting.

y_dev




Output and Consumption Trajectories by Country (Table 16)
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<Figure 8> Dynare Simulation Environment for BNK Models

(Parameters: [=0.99, 0=1.0, ¢=1.0, 6=0.85. Monetary Policy: Dovish stance with ¢

=1.05 to allow potential divergence.)
<Table 16> Comparative Analysis of Dynamic Trajectories by Economic Regime

Regime Parameter Dynamic Macroeconomic Interpretation

Calibration Trajectory

(IRF)
§)) y=0.95, Explosive Extreme Myopia: Combined with
Developing M=0.50 Divergence overwhelming inertia, the shock
Economy amplifies ‘without brakes’, leading to
non-stationary consumption growth.
(2) South 7=0.44, Upward- Bounded Rationality: The interplay
Korea o sloping Path | between inertia and myopia prevents

Ricardian offsetting, causing a

humped-persistent tail in output.

(3) United y = 0.00, Monotonic Rational Dominance: Agents optimize



—~

States M = 0.85 Decay based on future equilibrium, leading to a

rapid and stable convergence to zero.

7.3. Policy implications of the comparison

The simulation results highlight a trade-off between the magnitude and stability of fiscal

stimulus effects across different behavioral environments.

In economies with relatively high cognitive capacity (the US), fiscal multipliers are moderate
but stable and predictable. Policy effects materialize quickly and dissipate in an orderly
manner. In economies with moderate cognitive frictions (Korea), the delayed amplification
pattern implies that fiscal stimulus requires sustained commitment — premature withdrawal
risks abandoning the policy before its full effects materialize. In economies with severe
behavioral frictions (the developing economy scenario), the amplified and potentially
unstable multiplier dynamics call for careful calibration of fiscal interventions to avoid

overshooting.

8. Conclusion

This paper estimates a hybrid Behavioral New Keynesian model for the South Korean
economy, extending the cognitive discounting framework of Gabaix (2020) with a reduced-
form inertia parameter. Using GMM estimation on quarterly data from 1991 to 2025, I
identify a cognitive discount factor of 0.735 and a structural inertia parameter of 0.44 — both

significantly different from the US benchmarks in the existing literature.

The main finding is that the interaction between cognitive discounting and structural inertia
generates a non-monotonic fiscal multiplier trajectory. Unlike the immediate peak and
monotonic decay predicted by rational expectations models, the estimated BNK model
produces an initial dampened response, followed by gradual amplification and a persistent
hump in aggregate output. This pattern is robust across alternative expectation assumptions,

interest rate regimes, and instrument sets.



These results carry implications for the design of fiscal policy in Korea. The delayed
amplification pattern suggests that the full effects of fiscal stimulus materialize over the
medium term rather than on impact. Policy authorities should therefore exercise patience in
evaluating policy effectiveness and avoid premature withdrawal of stimulus. At the same
time, the potential for non-linear amplification calls for careful monitoring of the multiplier

trajectory to manage overshooting risks.

Several limitations and directions for future research should be noted. First, the inertia
parameter A is introduced as a reduced-form friction without microfoundations. Extending the
model with explicit habit persistence in the household utility function — as in Afsar et al.
(2024) — would provide a structural interpretation of the backward-looking behavior and
allow welfare analysis. Second, the representative agent framework abstracts from the
heterogeneity in household balance sheets that is likely important for fiscal transmission in
Korea. A Heterogeneous Agent BNK (HA-BNK) model that explicitly tracks the distribution
of liquid and illiquid assets would provide a richer characterization of the fiscal transmission
mechanism. Third, the Phillips curve specification in this paper is purely forward-looking.
Introducing a backward-looking inflation term, as in the hybrid specification of Afsar et al.
(2024), would allow a more complete characterization of the supply-side dynamics under

bounded rationality.

Despite these limitations, this paper provides the first systematic empirical evidence on
cognitive discounting and structural inertia in the Korean macroeconomic context. The
finding that behavioral frictions generate qualitatively different fiscal multiplier dynamics —
not merely attenuated versions of the rational expectations benchmark — underscores the
importance of incorporating bounded rationality into macroeconomic policy analysis for

economies with distinctive institutional characteristics.
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