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I. INTRODUCTION 3
The National Bank of the Kyrgyz Republic (NBKR) is making steady progress to
strengthen the monetary policy framework in the context of a move toward inflation
targeting. In March 2014, the NBKR decided to move toward an inflation-targeting (IT)
regime and use the policy rate as the instrument to keep inﬂation in the range of 5–7 percent
in the medium term. The previous monetary-targeting regime, which targeted the monetary
aggregate M2, had failed to lower inflation expectations or restrain inflation volatility.4 Over
the past few years, encouraging steps have taken place in the move toward the IT regime.
These have included a substantial reduction of dollarization thanks to prudential rules (Figure
1, left chart) and a reduction of inflation, as well as absorption of surplus liquidity which has
supported a closer alignment of short-term market rates to the policy rate. At the same time,
importance is still attached by the public and financial market participants to stability of the
nominal exchange rate, and FX interventions remain significant, although their frequency has
been reduced over the past three years. They are mostly one-sided (selling FX). While the
NBKR is targeting headline inflation, it is paying attention to core inflation too, in order to
prevent the central bank from responding too strongly to temporary fluctuations in inflation
(Figure 1, right chart).
Figure 1. Dollarization and Exchange Rate Developments
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According to Medina Cas, Carrion-Menendez and Frantischek (2011), one of the main advantages of the IT
regime is its capacity to lower inﬂation without suppressing output. Countries with IT regimes are shown to
have both lower inﬂation and inﬂation volatility relative to non-IT countries.
4

5
Inflation has come down as pass-through from shocks in 2015–16 has faded (Figure 2).
Inflation has been below the NBKR’s 5–7 percent target band since 2015 Q4, both due to
falling food prices and low core inflation. This likely also reflects appreciation of the real
effective exchange rate (REER), given that the items with the largest share in core inflation
are imported, non-food products. Because of a stable som/$ exchange rate and REER
appreciation, price increases for these items have slowed down. At the same time, household
and firm inflation expectations have been closely aligned to actual inflation since 2016 rather
than the inflation target. This suggests that agents have backward-looking expectations, and
the exchange rate plays a role in the formation of expectations. Actual inflation is influenced
by the stable exchange rate, and agents appear to be focused on exchange rate movements.
Figure 2. Inflation Dynamics
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In the past several years, economic growth has slowed, and with high commercial bank
lending rates, the NBKR is under pressure to support activity. Commercial bank lending
rates—averaging 14 percent in real terms—and the lending-deposit interest rate spread—
averaging 10 percentage points—are among the highest in the world, because of high bank
operating costs, insufficient competition, credit risk, information asymmetries, and funding
costs (Box 1.). Given these structural issues, changes in policy rates do not appear to translate
into changes in commercial bank lending rates. Still, there is pressure on the NBKR to lower
the policy rate to support the economy.

Box 1. Interest Rate Spreads
Interest rate spreads in the Kyrgyz Republic are relatively high from both a regional and global
perspective. This constrains financial intermediation and hampers the effectiveness of the credit channel for
monetary policy transmission. High interest rate spreads are likely one of the main reasons for the relatively low
level of private investment, given that access to finance is a key constraint for firms.
High interest rate spreads are a reflection of a lack of competition and inefficiency in the banking system,
as well as high credit risk and funding costs. Efficiency indicators suggest that noninterest costs are high
compared to peers (67 percent of financial income) and personnel costs take up more than half of noninterest
costs. At the same time, the concentration of the three largest banks (66.5 percent) is higher than in some of the
regional peers. The Herfindahl-Hirschman bank concentration index (HHI) points towards increasing
concentration since 2016. Econometric analysis (forthcoming IMF, 2020) finds that more competition, lower
credit risk, and lower funding costs are key to lowering spreads. Lowering operating costs for small and mediumsized banks would also be critical to reduce their relatively higher spreads.
The Kyrgyz Republic has weaknesses in the rule of law and the depth of credit information and credit
bureau coverage. Information on credit worthiness of borrowers is not easily available or sufficiently
transparent to mitigate information asymmetries between banks and borrowers. This results in higher commercial
bank lending rates and collateral requirements. Weaknesses in the rule of law and the overall business
environment are reflected in weaker business and financial rankings of the country and may increase external
funding costs.
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Policy rate decisions in the Kyrgyz Republic have mostly been based on a rule, with
discretion employed in light of structural changes and external shocks. An estimate of
the level of the neutral interest rate can provide guidance, as well as an indication of whether
the monetary stance is accommodative, neutral, or restrictive. The NBKR uses a modified
Taylor rule as part of a Quarterly Projection Model (QPM, see Section III.F.) to assess the
monetary policy stance and guide its decisions on the policy rate. An interest rate above the
neutral rate suggests a tight monetary policy stance, and when this is the case, economic
slack will tend to increase. Growth will slow, the unemployment rate should rise, and the rate
of inflation should be more muted or decline. By contrast, an interest rate below the neutral
rate suggests an accommodative monetary policy stance, and when this is the case, economic
slack will diminish, the economy will grow faster, the unemployment rate should decline,
and inflation should increase. The challenge for the NBKR is managing this process and
getting the balance right. The NBKR lowered its nominal policy rate twice in 2019—from
4.75 percent to 4.5 percent in February and 4.25 percent in May, based on its assessment that
the output gap was negative and on signs of disinflationary pressures (headline inflation
decelerated from 0.5 percent in December 2018 to -0.7 percent in February 2019 and was 0
percent in May 2019, while core inflation decelerated from 2.9 percent to 1.5 percent and 1
percent in the respective months). These reductions in the policy rate were also consistent
with lower inflation expectations (see Figure 2).
Monetary policy transmission from the policy rate to money-market rates, and
ultimately, to the real economy is weak in the Kyrgyz Republic. A still-high level of
dollarization hinders the effectiveness of the transmission mechanism. Surplus liquidity in
the banking system has been reduced (from to 13.2 bn KGS in Q1 2017 to 7.2 bn KGS in
December 2019, Figure 3, left chart) through issuance of NBKR notes, but it remains high
and at the short end, blurring the signal of the policy rate on the interbank market and the
behavior of firms and households. Surplus liquidity because banks want to hold liquidity to
self-insure in the context of a still inactive interbank market. The interest rate corridor
measured as the range from the ceiling on the overnight (O/N) credit rate to the floor on the
O/N deposit rate has changed multiple times (Figure 3, right chart): the O/N credit rate was
lowered several times since 2016 moving in tandem with the policy rate, while the O/N
deposit rate was raised recently with the aim to absorb excess liquidity from the market. At
the end of 2018, the interest rate corridor was narrowed due to the higher O/N deposit rate,
but it is still wide and asymmetric (the policy rate is near the top of the corridor). Given
general lack of activity in the interbank market, the interbank interest rate has mostly stayed
at the bottom of the interest-rate corridor. Further narrowing the interest-rate corridor by
raising the O/N deposit rate is a prerequisite to bring short-term interest rates and the
interbank rate closer to the policy rate.
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Figure 3. Surplus Liquidity and Interest Rates Developments
Excess liquidity in the banking system has been reduced,
but it remains high

The interbank rate has mostly stayed at the bottom of the
interest rate corridor of the central bank

Source: National authorities and authors’ estimates.

The objective of this paper is to estimate the neutral real interest rate for the Kyrgyz
Republic. Section II reviews the literature on the neutral interest rate. Section III presents a
description of methodologies and techniques used for estimation, including univariate filters,
various dynamic Taylor rules, a General Equilibrium model following Laubach and Williams
(2003), a time-varying VAR model (TVP VAR), and the QPM employed by the authorities
for forecasting inflation. Section IV presents an additional analysis for overall monetary
conditions. Section V presents the results. and section VI draws conclusions and makes
recommendations for moving towards a full-fledged inflation targeting regime and improving
the monetary policy transmission mechanism, as well as fiscal policy, structural reforms and
financial sector policies to address high real interest rates and spreads.
II. LITERATURE REVIEW
Given that the neutral interest rate is a latent variable—an unobserved variable that
must be inferred from the data, there are various methods to assess it. These diﬀer not
only in terms of methodology, but also in the deﬁnition of the neutral interest rate itself:
•

The original definition came from Knut Wicksell (1898), who characterized the
“natural rate of interest”: “There is a certain rate of interest on loans which is neutral
in respect to commodity prices, and tends neither to raise nor to lower them. This is
necessarily the same as the rate of interest which would be determined by supply and
demand if no use were made of money and all lending was effected in the form of
real capital goods.” Wicksell defined the natural rate of interest in three ways: (1) the
rate of interest that equates saving and investment; (2) the marginal productivity of
capital; and (3) the rate of interest that is consistent with aggregate price stability.
These definitions imply that the natural rate is: (i) consistent with equilibrium; (ii) is a
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characteristic of the economy in the long run; and (iii) is not fixed but fluctuates
according to changes in technology that affect the productivity of capital.
•

Taylor (1993) developed a representative policy rule with the feature that the federal
funds rate in the United Sates rises if inflation increases above a target of 2 percent or
if real GDP rises above trend GDP. If both the inflation rate and real GDP are on
target, then the federal funds rate would equal 4 percent, or 2 percent in real terms.
The 2 percent “equilibrium” real rate is close to the assumed steady-state growth rate
of 2.2 percent. The response parameters (i.e. weights on inflation and the output gap)
of the policy rule were both set to one half.
𝑟𝑟 = 𝑝𝑝 + .5𝑦𝑦 + .5(𝑝𝑝 − 2) + 2

where r is the federal funds rate, p is the rate of inflation over the previous four
quarters, and y = 100(Y − 𝑌𝑌 ∗ )/ 𝑌𝑌 ∗ , where Y is real GDP and Y ∗ is trend GDP (equals
2.2 percent per year from 1984.1 through 1992.3).
This parameterization appeared to describe Federal Reserve behavior well in the late
1980s and early 1990s. Econometric evidence that appeared to support the
stabilization properties of this rule generated substantial interest, and numerous
central banks began to monitor this policy rule or related variants to provide guidance
on decisions. By linking interest rate decisions directly to inflation and economic
activity, “Taylor rules” offer a useful tool for studying and conducting monetary
policy.
•

Laubach and Williams (2003) operationalized Wicksell’s concept by defining the
natural rate as the real short-term interest rate consistent with the economy operating
at its full potential once transitory shocks to aggregate supply or demand have abated.
Their concept of the neutral interest rate takes a ‘longer-run’ perspective in that it
refers to the level of the real interest rate expected to prevail five to ten years in the
future, after the economy has emerged from any cyclical fluctuations and is
expanding at its trend rate. They used a multivariate Kalman ﬁlter to jointly estimate
potential output and the neutral rate in the U.S. The Laubach-Williams model was
inﬂuential, and a number of subsequent papers have used their approach to estimate
equilibrium interest rates. 5 6

Pescatori and Turunen (2015) apply a Bayesian approach to the semi-structural model of Laubach and
Williams to calculate the neutral rate in the US, while Krustev (2018) extends the model of Laubach and
Williams by adding the ﬁnancial cycle. Christensen and Rudebusch (2017) and Ajevskis (2018) use ﬁnancial
information and the term structure of interest rates to estimate the natural rate. These approaches are relevant
mostly for developed economies with large ﬁnancial markets.
5

Pedersen (2015) argues that the estimation of the original Laubach and Williams (2003) model turns out to be
problematic for the Danish economy, performs poorly on Danish data, and in general is not appropriate for a

6

(continued…)
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•

Dynamic Stochastic General Equilibrium (DSGE) and related New Keynesian
models 7 entail a more rigorous framework, in which the natural rate is defined as the
real interest rate that would prevail if all prices were flexible. There are conceptual
diﬀerences in estimation of natural rates by Woodford (2003) and DSGE models on
the one hand and Laubach and Williams (2003)-type models on the other. Woodford
(2003), focused on a short-run equilibrium rate, arguing that offsetting highfrequency movements in the equilibrium interest rate should be a key consideration of
monetary policy, to be supplemented by deviations from the equilibrium interest rate
to achieve the central bank’s inflation and employment stabilization goals. The shortrun focus is in contrast to measures discussed in Laubach and Williams (2003) and
Holston, Laubach, and Williams (2017), which emphasize the economy's long-run
equilibrium interest rate. The key distinction is that a short-run equilibrium rate is one
that stabilizes the economy period by period, whereas the long-run equilibrium is the
value of the interest rate that will stabilize the economy down the road, in the long
run. The time horizon in DSGE models is diﬀerent, and hence, measures of the
natural rate produced by such models typically exhibit higher volatility. However,
despite conceptual diﬀerences, the methodologies can be viewed as complementary to
one another.

•

Most studies estimate neutral rates for developed economies, while a few
investigations pursued neutral rates for emerging markets and developing countries.
Grui, Lepushynskyi and Nikolaychuk (2018) use the QPM to estimate the neutral rate
for Ukraine, and Hledik and Vlcek (2018) use a variant of the QPM for the Czech
Republic. The QPM is a small, structural new Keynesian model, which can also be
viewed as a more simple form of the DSGE models. Kreptsev et al (2016) use semistructural models, including that of Laubach and Williams, for the Russian
Federation. Fuentes and Gredig (2007) and Magud and Tsounta (2012) use a range of
methodologies, including consumption-smoothing models and uncovered interest rate
parity condition (UIPC), as well as a common stochastic trend between short-term
and long-term nominal interest rates following Basdevant et al. (2004), Taylor rules,
and a semi-structural model following Laubach and Williams to estimate neutral rates
for Chile and for ten Latin American economies, respectively. Carrillo et al (2018)
estimate the modiﬁed Laubach and Williams speciﬁcation for the small open
economy. Us (2018) estimates a model with time-varying parameters using an
extended Kalman ﬁlter to account for the volatile nature of the Turkish economy.

small open economy. He solves the issue by extending the 2003 reduced-form model and applying Bayesian
econometric techniques for the estimation.
Gali (2002), Giammarioli and Valla (2003), Woodford (2003), Neiss and Nelson (2003), Lam and Tkacz
(2004), Brand, Bielecki and Penalver (2018).
7
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Table 1. Estimates of Neutral Real Interest Rate in Emerging Markets and
Developing Economies
Grui, Lepushynskyi and Nikolaychuk
(2018)

Ukraine

Fuentes and Gredig (2007)

Czech
Republic
Chile

Carrillo et al (2018)

Mexico

Hledik and Vlcek (2018)

Kreptsev et al (2016)

Russia

2.5
2.5-3, with high uncertainty
around estimates

Colombia

2.3 (1.6-4.4)

Guatemala
Paraguay
IMF Article IV Consultation (2018)

2.8

5.1 (4.5-5.7)

Dominican
Republic

IMF Article IV Consultation (2018)

1.0

Brazil
Peru
Costa Rica

Magud and Tsounta (2012)

2-2.5

Georgia
Kazakhstan

2.0 (1.3-5)
3.5 (2.6-4.1)
3.2 (1.7-4.2)
2.8 (2.0-3.7)
2.2 (1-3.8)
2
4

Source: Authors’ review of literature, see references.

III. EMPIRICAL FRAMEWORK
A. Univariate Estimates
Univariate time series methods work well at estimating the neutral interest rate when
inflation and economic activity are relatively stable. The simple mean of the policy interest
rate over a long time-horizon—for example from June 2015 to December 2019—could be an
approximation for the neutral rate. In this case,
the neutral real rate for the Kyrgyz Republic
would be 3.6 percent; the median is 3.75 percent.
Another univariate statistical technique for
measuring the neutral rates is to apply time-series
ﬁltering methods such as Hodrick-Prescott
ﬁltration. Under this approach, the neutral rate is
3.9 percent in December 2019. However, the
Hodrick-Prescott ﬁlter is criticized for its endpoint bias. Furthermore, there are arguments that
the neutral rate is not constant over time and that
univariate methods do not take into account
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periods of unstable inﬂation or changes in economic structure.
B. Dynamic Taylor Rules
Dynamic Taylor rules link interest rate decisions directly to inflation and economic
activity and can account for the speed and persistence of interest-rate movements.
Magud and Tsounta (2012), Carrillo et al (2018), and Ajevskis (2018) use dynamic Taylor
rules in their estimations of neutral rates. The Taylor rule in our estimates comprises the
following equations:
𝑟𝑟𝑡𝑡 = 𝑟𝑟𝑡𝑡∗ + 𝛽𝛽 (𝜋𝜋𝑡𝑡 − 𝜋𝜋𝑡𝑡∗ ) + 𝜃𝜃 𝑦𝑦𝑡𝑡 + 𝜑𝜑 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 + 𝑒𝑒𝑡𝑡
∗
𝑟𝑟𝑡𝑡∗ = 𝑟𝑟𝑡𝑡−1
+ 𝑔𝑔𝑡𝑡−1

𝑔𝑔𝑡𝑡 = 𝑔𝑔𝑡𝑡−1 + 𝑣𝑣𝑡𝑡

where 𝑟𝑟𝑡𝑡 is the policy rate, 𝑟𝑟𝑡𝑡∗ is the neutral nominal policy rate, (𝜋𝜋𝑡𝑡 − 𝜋𝜋𝑡𝑡∗ ) are deviations
from the inﬂation target, 𝑦𝑦𝑡𝑡 is the output gap, reer is the real effective exchange rate gap (i.e.
cyclical component of the reer), 𝑔𝑔𝑡𝑡 is the growth rate of the state variable 𝑟𝑟𝑡𝑡∗ , and 𝑣𝑣𝑡𝑡2 is a
stochastic disturbance term (with mean zero). All disturbance terms are assumed to be zero
mean variables with constant variances.The model incorporates information on the output
gap and on the deviation of actual inﬂation from the inﬂation target, as is standard in Taylor
rule models. The exchange rate is included to account for an important transmission channel
in emerging markets. The intercept in the Taylor rule can be interpreted as the neutral interest
rate and is modelled as a random walk process. The results show that the real neutral level of
the interest rate is 4.3 percent. If lagged values of the output gap and reer gap are considered,
the neutral rate is 4.7 percent.
We estimate a modiﬁed Taylor rule by including the lagged component of the interest
rate to account for the persistence of the monetary policy. In this case, the equation for
the Taylor rule takes the following form:
𝑟𝑟𝑡𝑡 = 𝛼𝛼 𝑟𝑟𝑡𝑡−1 + (1 − 𝛼𝛼)(𝑟𝑟𝑡𝑡∗ + 𝛽𝛽 (𝜋𝜋𝑡𝑡 − 𝜋𝜋𝑡𝑡∗ ) + 𝜃𝜃 𝑦𝑦𝑡𝑡 + 𝜑𝜑 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟) + 𝑒𝑒𝑡𝑡2

while the transition equations 𝑟𝑟𝑡𝑡∗ and 𝑔𝑔𝑡𝑡 are modelled as before. For simplicity, we calibrate
the coeﬃcient of monetary policy persistence α to 0.6 - the same value as the one in the QPM
of Kyrgyz Republic. The results indicate that the neutral rate is similar to the estimate that
does not include the persistence of the policy rate; if lagged values of the output gap and the
reer gap are considered, the real neutral rate is higher—5.2 percent.
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C. General Equilibrium Model
The small, semi-structural macroeconomic model of Laubach and Williams (2003) has
been used extensively for estimations of neutral rates. Following their work, other studies
applied either the standard model or a modiﬁed variant. This is because the LaubachWilliams model focuses on aggregate demand-supply equilibrium, without requiring
complex theoretical foundations as is the case with DSGE models. Following mainly the
work of Fuentes and Gredig (2007) and of Magud and Tsounta (2012), the approach in this
study relies on an Investment-Savings (IS) equation that relates the output gap to its own lags
and lags of deviations of the monetary policy rate from neutral levels, as well as a Phillips
curve that relates inﬂation to the output gap. The model depends less on the structure of
ﬁnancial markets; however, it assumes that the monetary transmission channel works
eﬃciently. The model consists of the following equations:
(𝑦𝑦𝑡𝑡 −

𝑦𝑦𝑡𝑡∗ )

=

𝑃𝑃

𝑆𝑆

𝑦𝑦
� 𝑎𝑎𝑠𝑠
𝑠𝑠=1

(𝑦𝑦𝑡𝑡−𝑠𝑠 −
𝑄𝑄

∗
𝑦𝑦𝑡𝑡−𝑠𝑠
)

𝑉𝑉

𝑦𝑦

∗
+ � 𝑎𝑎𝑣𝑣𝑟𝑟 (𝑟𝑟𝑡𝑡−𝑣𝑣 − 𝑟𝑟𝑡𝑡−𝑣𝑣
) + 𝑒𝑒𝑡𝑡
𝑣𝑣=1

′
∗
𝜋𝜋𝑡𝑡 = � 𝛽𝛽𝑝𝑝𝜋𝜋 𝜋𝜋𝑡𝑡−𝑝𝑝 + � 𝛽𝛽𝑞𝑞𝑌𝑌 �𝑦𝑦𝑡𝑡−𝑞𝑞 − 𝑦𝑦𝑡𝑡−𝑞𝑞
� + 𝑥𝑥1,𝑡𝑡
𝛽𝛽 + 𝑒𝑒𝑡𝑡𝜋𝜋
𝑝𝑝=1

𝑞𝑞=𝑞𝑞

𝑦𝑦∗

∗
𝑦𝑦𝑡𝑡∗ = 𝑦𝑦𝑡𝑡−1
+ 𝑔𝑔𝑡𝑡−1 + 𝑒𝑒𝑡𝑡
𝑔𝑔

𝑔𝑔𝑡𝑡 = 𝑔𝑔𝑡𝑡−1 + 𝑒𝑒𝑡𝑡

∗
𝑟𝑟𝑡𝑡∗ = 𝑟𝑟𝑡𝑡−1
+ 𝑒𝑒𝑡𝑡𝑟𝑟

∗
where (𝑦𝑦𝑡𝑡 − 𝑦𝑦𝑡𝑡∗ ) is the output gap, (𝑟𝑟𝑡𝑡−𝑣𝑣 − 𝑟𝑟𝑡𝑡−𝑣𝑣
) is the deviation of the real monetary policy
′
is a control variable for the inﬂation
rate from the neutral real rate, 𝜋𝜋𝑡𝑡 is the inﬂation rate, 𝑥𝑥1,𝑡𝑡
equation, respectively, that includes cyclical deviations of the real eﬀective exchange rate.
The control variables are included to account for the fact that the Kyrgyz Republic is a small
open economy. All disturbance terms are assumed to be zero-mean variables with constant
variances.

The model estimates two unobservable variables—the neutral real rate and potential output—
using a Kalman filter. Unlike the original work of Laubach and Williams (2003), the neutral
rate is modelled as a random walk process without drift; in the standard Laubach and
Williams (2003) model, the neutral rate is estimated as the sum of the potential output growth
rate and other determinants captured in an autoregressive process. The smoothness of the
trend components is controlled by setting the restrictions on the sigmas, similar to Fuentes
and Gerdig (2007) and Magud and Tsounta (2012):
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𝜎𝜎𝑦𝑦∗
= 𝜆𝜆1
𝜎𝜎𝑔𝑔
𝜎𝜎𝑦𝑦∗
𝜎𝜎𝑔𝑔

𝜎𝜎𝑦𝑦
= 𝜆𝜆2
𝜎𝜎𝑟𝑟

Table 2. Model Parameter Estimates

is the variance of potential output

Coefficient

divided by the variance of real output, and
𝜎𝜎𝑦𝑦
is the variance of output divided by the
𝜎𝜎

α𝑦𝑦
α𝑟𝑟
βπ
β𝑦𝑦
𝑥𝑥 "

𝑟𝑟

variance of the neutral interest rate. The
lambdas are set to 14400, given use of
monthly data. Using these restrictions, the
model can be estimated by maximum
likelihood using the Kalman filter
algorithm. According to our general
equilibrium model, the neutral real rate is
4 percent.
D.

𝑦𝑦 ∗

Std. Error z-Statistic

0.38
0.00
1.45
1.14
-0.06
Final State

𝑟𝑟 ∗

0.00
0.01
0.03
4.67
0.02

Prob.

82.22
-0.02
46.50
0.24
-2.67

0.00
0.99
0.00
0.81
0.01

Root MSE z-Statistic

Prob.

9.33
3.98

0.06
1.04

148.19
3.81

0.00
0.00

Source: IMF staff calculations.

TVP VAR

Time-varying parameter vector autoregressive models (TVP VAR) provide another
alternative way to measure the neutral interest rate. Contrary to the semi-structural
macroeconomic framework of Laubach and Williams (2003), this approach can be viewed as
a statistical technique that allows for non-linearity in relationships of economic variables.
What distinguishes a TVP VAR from the standard VAR approach is that the parameters of
the model (i.e. the lag coefficients and the variances of the economic shocks) are allowed to
vary over time. Thus, this framework is capable of capturing a variety of nonlinear behaviors
that are apparent in macroeconomic time series, such as asymmetric movements of variables
over the course of the business cycle. Lubik and Matthes (2015) use a TVP VAR to estimate
the natural rate for the U.S.; Brubakk, Ellingsen and Robstad (2018) apply a TVP VAR to
estimate the neutral rate in Norway; Carrillo et al (2018) implement Bayesian Vector
Autoregression (BVAR) with time-varying intercepts for Mexico. The model in this study
can be represented in the state-space form as follows:
𝐿𝐿

𝑌𝑌𝑡𝑡 = 𝛼𝛼𝑡𝑡 + � 𝐵𝐵𝑗𝑗,𝑡𝑡 𝑌𝑌𝑡𝑡−𝑗𝑗 + 𝑣𝑣𝑡𝑡
𝑗𝑗

𝛽𝛽𝑡𝑡 = {𝛼𝛼𝑡𝑡, 𝐵𝐵𝑗𝑗,𝑡𝑡 }

𝛽𝛽𝑡𝑡 = 𝜇𝜇 + 𝐹𝐹𝛽𝛽𝑡𝑡−1 + 𝑒𝑒𝑡𝑡
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A TVP VAR of order two is estimated for three variables: real GDP growth rate, short-term
interest rate, and the inﬂation rate for the period of June 2010 - May 2019. Specifially the
following equations are estimated in the observation equation:
𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡 = 𝛼𝛼1𝑡𝑡 + 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏1,1 𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡−1 + 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏1,2 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡−1 + 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏1,3 𝑟𝑟𝑡𝑡−1 + +𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏1,4 𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡−2
+ 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏1,5 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡−2 + 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏1,6 𝑟𝑟𝑡𝑡−2 + 𝑣𝑣1𝑡𝑡

𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡 = 𝛼𝛼2𝑡𝑡 + 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏2,1 𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡−1 + 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏2,2 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡−1 + 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏2,,3 𝑟𝑟𝑡𝑡−1 + +𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏2,4 𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡−2
+ 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏2,5 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡−2 + 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏2,6 𝑟𝑟𝑡𝑡−2 + 𝑣𝑣2𝑡𝑡
𝑟𝑟𝑡𝑡 = 𝛼𝛼3𝑡𝑡 + 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏3,1 𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡−1 + 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏3,2 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡−1 + 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏3,3 𝑟𝑟𝑡𝑡−1 + +𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏4,4 𝐺𝐺𝐺𝐺𝐺𝐺𝑡𝑡−2
+ 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏5,,5 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡−2 + 𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏6,,6 𝑟𝑟𝑡𝑡−2 + 𝑣𝑣3𝑡𝑡

where 𝐺𝐺𝐺𝐺𝐺𝐺, 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖, and 𝑟𝑟 stand for the real output growth, inflation and interest rate are
collected in the matrice Y, and the betas are collected in the matrice B. We apply Gibbs
sampling techniques and Carter-Kohn algorithm in the BVAR estimation. At each point t, the
neutral rate is measured as the 24 month ahead in sample forecast of the interest rate. The
results indicate that the neutral real rate is about 2.8 percent (Appendix III presents the
coefficients).
E.

Quarterly Projection Model

The QPM used at the NBKR for forecasting and policy analysis features rational
expectations and an interest-rate rule. The QPM is a small structural new Keynesian
model of a small open economy with a floating exchange rate. The model is linear and
calibrated to match stylized facts of the Kyrgyz economy. It uses quarterly data for the period
of Q1 2000 to Q1 2019. The model deﬁnes variables in terms of gaps (business cycles) and
trends (long-term values) which are identified using a Kalman filter. Policymakers can aﬀect
business conditions in response to different shocks affecting the economy. For example, a
supply shock caused by a low harvest which could raise food prices and then spill into core
inflation can be supressed by an increase of the policy rate. In contrast, interest rates can be
reduced to support the economy in response to a negative domestic or foreign demand shock.
In addition, the results of policy interventions can be analyzed through the model’s outcome.
In the long-run, economic fundamentals are at their equilibrium values.
The QPM models the Kyrgyz economy, including remittances and gold production, and
uses simpler models of the economies of its main trading partners and of the US
economy as inputs for the Kyrgyz model. The model uses the steady states of trading
partners, as well as historical data to model the gaps and trends mostly as an autoregressive
process. The modeling of partners is simpler compared to the Kyrgyz economy. Key
relations between variables are established: the Russian and Kazakh output gaps depend on
the real oil price gap, and Kyrgyz remittances depend on Russian GDP; the US sector models
the US economy, as well as the dynamics of real oil prices, food and gold prices. The
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Chinese sector consists of autoregressive equations to set the dynamics of Chinese
macroeconomic variables. The results from the external sector are then used to model the
Kyrgyz economy. The Kyrgyz economy is modeled using gold and agriculture production.
Kumtor, the biggest gold mining company, produces around 10 percent of the country’s
GDP, and gold constitutes about 40 percent of goods exports, while agriculture accounts for
around 12 percent of the country’s GDP.
The four key equations of the QPM include an aggregate demand curve, a Philips
curve, a UIP condition and a Taylor rule:
Aggregate demand equation. The total output gap is decomposed into (i) the output gap
without Kumtor and agriculture, (ii) the Kumtor output gap, and (iii) the agriculture output
gap. Each output gap is modeled separately, and policymakers impact only output without
Kumtor and agriculture:
𝑦𝑦

𝑥𝑥𝑥𝑥
𝑥𝑥𝑥𝑥
+ 𝑎𝑎2 𝐸𝐸𝑡𝑡 𝑦𝑦𝑡𝑡+1
− 𝑎𝑎3 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡 + 𝑎𝑎4 𝑦𝑦𝑡𝑡∗ + 𝑎𝑎5 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑡𝑡 + 𝑎𝑎6 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑡𝑡 + 𝑒𝑒𝑡𝑡
𝑦𝑦𝑡𝑡𝑥𝑥𝑥𝑥 = 𝑎𝑎1 𝑦𝑦𝑡𝑡−1

where 𝑦𝑦𝑡𝑡𝑥𝑥𝑥𝑥 is the output gap without Kumtor and agriculture, 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡 - real monetary condition
index, 𝑦𝑦𝑡𝑡∗ - foreign output gap, 𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑞𝑡𝑡 - real remittances gap, 𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑡𝑡 - ﬁscal impulse. Output
depends on foreign demand (the weighted output of Russia, Kazakhstan, China and the U.S.),
the mix of monetary and ﬁscal policies, as well as on the past and future output. The value of
the coeﬃcients show the extent of the impact of each factor, and thus, the eﬀectiveness of
monetary policy and the transmission mechanism.
The uncovered interest rate parity (UIP). Under the assumption of full capital mobility,
the nominal UIP relates the exchange rate dynamics with the domestic and foreign nominal
interest rates diﬀerential, adjusted for the risk premium:
𝑖𝑖𝑡𝑡 − 𝑖𝑖𝑡𝑡𝑢𝑢𝑢𝑢 − 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡
𝑠𝑠𝑡𝑡 = 𝑤𝑤1 ∗ (𝐸𝐸𝑡𝑡 𝑠𝑠𝑡𝑡+1 −
) + (1 − 𝑤𝑤1) ∗ 𝑆𝑆𝑆𝑆 + 𝑒𝑒𝑡𝑡𝑠𝑠
4
𝑢𝑢𝑢𝑢
𝑆𝑆𝑆𝑆 = 𝑠𝑠𝑡𝑡−1 + 2(Δ𝑧𝑧 𝑢𝑢𝑢𝑢 + 𝜋𝜋𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − 𝜋𝜋𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
)/4

𝐸𝐸𝑡𝑡 𝑠𝑠𝑡𝑡+1 = 𝑓𝑓1 𝑠𝑠𝑡𝑡+1 + (1 − 𝑓𝑓1 )(𝑠𝑠𝑡𝑡−1 +

2
𝑢𝑢𝑢𝑢
�Δ𝑧𝑧 𝑢𝑢𝑢𝑢 + 𝜋𝜋𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − 𝜋𝜋𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡
�)
4

where 𝑠𝑠𝑡𝑡 is the nominal exchange rate KGS per USD, 𝑖𝑖𝑡𝑡 - domestic nominal interest rate, 𝑖𝑖𝑡𝑡𝑢𝑢𝑢𝑢
- US nominal interest rate, 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡 - country risk premium. SC stands for the smoothing
parameter that reflects less sensitivity to the interest rate differential, and w1 is the weight
placed on the pure UIP. The risk premium is expressed as:
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𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡 = 𝑔𝑔1 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡−1 + (1 − 𝑔𝑔1 )𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑠𝑠𝑠𝑠 + 𝑒𝑒𝑡𝑡

In the absence of shocks, the dynamics of the risk premium are mostly determined by its past
value, and the risk premium converges to the steady-state value of 4.5 percentage points in
equilibrium. The country risk premium has signiﬁcantly declined since 2000. This can be
attributed partly to the decline of the public debt-to-GDP ratio from 122 percent in 2000 to
the present 54 percent (which is still a large burden for the country).
Aggregate supply: inﬂation. The headline inﬂation index is the sum of three components:
food inﬂation, core inﬂation, and inﬂation of administratively-set prices (e.g. utility services).
Each component is modeled separately. Core inﬂation is a function of past and expected
inﬂation, imported prices, and real marginal costs:
𝜋𝜋𝑥𝑥𝑥𝑥,𝑡𝑡 = 𝑏𝑏1 𝐸𝐸𝑡𝑡 𝜋𝜋𝑥𝑥𝑥𝑥,𝑡𝑡+1 + 𝑏𝑏2 𝜋𝜋𝑖𝑖𝑖𝑖 + (1 − 𝑏𝑏1 − 𝑏𝑏2 )𝜋𝜋𝑥𝑥𝑥𝑥,𝑡𝑡−1 + 𝑏𝑏3 𝑟𝑟𝑟𝑟𝑟𝑟𝑥𝑥𝑥𝑥 + 𝑒𝑒𝑥𝑥𝑥𝑥

where 𝜋𝜋𝑥𝑥𝑥𝑥,𝑡𝑡 is the ex-food inﬂation, 𝜋𝜋𝑖𝑖𝑖𝑖 - foreign imported inﬂation, 𝑟𝑟𝑟𝑟𝑟𝑟𝑥𝑥𝑥𝑥 - ex-food real
marginal cost. The real marginal costs include both the output gap (markup costs) and the
real exchange rate gap.
Similarly, food inflation is sensitive not only to imported food prices but also to the
agricultural output (harvest):
𝜋𝜋𝑓𝑓,𝑡𝑡 = 𝑏𝑏1𝑓𝑓 𝐸𝐸𝑡𝑡 𝜋𝜋𝑓𝑓,𝑡𝑡+1 + 𝑏𝑏2𝑓𝑓 𝜋𝜋𝑖𝑖𝑖𝑖_𝑓𝑓 + �1 − 𝑏𝑏1𝑓𝑓 − 𝑏𝑏2𝑓𝑓 �𝜋𝜋𝑓𝑓,𝑡𝑡−1 + 𝑏𝑏3𝑓𝑓 𝑟𝑟𝑟𝑟𝑟𝑟𝑓𝑓 − 𝑏𝑏4𝑓𝑓 𝑦𝑦_𝑎𝑎𝑎𝑎𝑎𝑎𝑡𝑡 + 𝑒𝑒𝑓𝑓

Taylor rule. The interest rate rule is a modiﬁed “Taylor principle” and relates the interest
rate with the inﬂation gap (diﬀerence between expected inﬂation and inﬂation target), output
gap, exchange rate gap, and the lagged interest rate. The central bank sets the interest rate to
achieve the inﬂation target, and the lagged component shows the persistence of the monetary
policy:
𝑖𝑖𝑡𝑡𝑇𝑇 = 𝑐𝑐1 𝑖𝑖𝑡𝑡−1 + (1 − 𝑐𝑐1 )(𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡 + 𝑐𝑐2 𝜋𝜋𝑔𝑔𝑔𝑔𝑔𝑔,𝑡𝑡 + 𝑐𝑐3 𝑦𝑦𝑡𝑡 + 𝑐𝑐4 𝑠𝑠𝑔𝑔𝑔𝑔,𝑡𝑡 )

where 𝑖𝑖𝑡𝑡𝑇𝑇 is the Taylor rule implied interest rate, 𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡 - policy neutral rate, 𝜋𝜋𝑔𝑔𝑔𝑔𝑔𝑔,𝑡𝑡 - inﬂation
gap, 𝑠𝑠𝑔𝑔𝑔𝑔,𝑡𝑡 - nominal exchange rate gap. The nominal neutral rate is a function of the real
interest rate trend 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡 and medium term expected inflation target 𝜋𝜋𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡,𝑡𝑡+4, while the real
neutral rate from the real UIP is the sum of the risk premium prem (2.2 percent for Q1 2019;
4.5 percent is the steady state value), US neutral rate 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑢𝑢𝑢𝑢 (0.4 percent for Q1 2019) and
the expected RER KG-US depreciation 𝑒𝑒𝑒𝑒𝑒𝑒 _𝑧𝑧 𝑢𝑢𝑢𝑢 (-0.5 percent for Q1 2019):
𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑡𝑡 = 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡 + 𝜋𝜋𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡,𝑡𝑡+4
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𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡 = 𝑒𝑒𝑒𝑒𝑒𝑒 _𝑧𝑧 𝑢𝑢𝑢𝑢 + 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 𝑢𝑢𝑢𝑢 + 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

The estimated real neutral rate from the QPM for the end-2019 is 3.7 percent. It is 4.5 percent
for the steady state. Figure 4 depicts the real neutral rate decomposition and its dynamics
since 2000.
Figure 4. Real Interest Rate Gap and Real Neutral Rate Decomposition
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Table 3. Correlation Coefficients of Real Interest Rate Gap
lag=0
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐(𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡−𝑙𝑙𝑙𝑙𝑙𝑙 , 𝑟𝑟𝑡𝑡 )
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐(𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡−𝑙𝑙𝑙𝑙𝑙𝑙 , 𝜋𝜋𝑡𝑡 )
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐(𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡−𝑙𝑙𝑙𝑙𝑙𝑙 , 𝜋𝜋𝑥𝑥𝑥𝑥,𝑡𝑡 )
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐(𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡−𝑙𝑙𝑙𝑙𝑙𝑙 , 𝜋𝜋𝑓𝑓,𝑡𝑡 )
𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐(𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡−𝑙𝑙𝑙𝑙𝑙𝑙 , 𝑦𝑦𝑡𝑡𝑥𝑥𝑥𝑥 )

-0.2004
0.0576
-0.2959
-0.3231

lag=1
0.5616
-0.4553
-0.0715
-0.5424
-0.3353

lag=2
0.2702
-0.5926
-0.2064
-0.6535
-0.3102

lag=3
0.0637
-0.6162
-0.3045
-0.6298
-0.2618

lag=4

lag=5

-0.3375
-0.3443
-0.2767
-0.3014

-0.1107
-0.3501
-0.0070
-0.2475

Source: Authors’ estimates.

Table 4. OLS Regression Results

𝛼𝛼
𝛽𝛽1
𝛽𝛽2
𝑅𝑅 2

lag=0
0.15
0.95*
-0.44*
0.91

lag=1
1.1**
0.8*
-0.3*
0.83

lag=2
1.5*
0.76*
-0.26*
0.80

lag=3
1.3**
0.78*
-0.15**
0.76

The symbols *, **, *** denote the significance level at 1, 5 and 10 percent, correspondingly.
Source: Authors’ estimates.
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The real neutral rate in the Kyrgyz Republic is mostly determined by the risk premium
and real exchange rate dynamics. Figure 4 shows that both inﬂation and the real interest
gap exhibit high volatility. As a small open economy, the Kyrgyz Republic is vulnerable to
external shocks. Observed inﬂation peaks from the end of 2007 to the first half of 2008 and
again in 2011 were due to high food inflation for the first period, and high oil prices in 2008
and 2011, respectively. Low inﬂation in 2016 was accompanied by low oil prices, and was
preceded by a tight monetary policy stance. Currently, the QPM results point to moderate
inﬂation values together with a stimulative monetary policy. Table 3 shows the correlation of
the interest rate gap (from the QPM) with the inﬂation and output gap at diﬀerent lags. The
correlation coeﬃcients between the interest rate gap and inﬂation, as well as between the
interest rate gap and output are negative at all lags. This outcome is consistent with the
theory. An accommodative monetary policy aims to boost economic growth, resulting also in
higher inflation pressures. Conversely, restrictive monetary policy stabilizes / lowers
inflation, but also slows output growth. This implies a negative relation between the interest
rate gap and the output gap and inflation rates. The interest rate gap is defined as the
deviation of the real interest rate from its neutral rate, with a positive interest rate gap
implying a contractionary monetary policy, and a negative interest rate gap implying an
expansionary monetary policy. Interestingly, the correlation coeﬃcient is higher for food
inﬂation; given that food prices constitute a large part of the CPI basket (45–47 percent), they
may spill into core inflation and explain the high correlation.
Following the work of Garnier and Wilhelmsen (2005), we estimate the following
equation to assess the predictive power of the interest rate gap:
𝜋𝜋𝑡𝑡 = 𝛼𝛼 + 𝛽𝛽1 𝜋𝜋𝑡𝑡−1 + 𝛽𝛽2 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡−𝑙𝑙𝑙𝑙𝑙𝑙 + 𝑒𝑒𝑡𝑡

The results are shown in Table 4. The coeﬃcient 𝛽𝛽2 is negative and statistically signiﬁcant at
the one percent level up to two lags, negative and statistically significant at ten percent level
for the third lag. The results indicate that the interest rate gap from the QPM estimation has a
certain predictive and explanatory power for inﬂation.
IV. THE REAL MONETARY CONDITIONS INDEX
Given the transitional nature and structure of the Kyrgyz economy, the analysis of
monetary conditions could be complemented by an indicator that includes the REER
gap. A small, underdeveloped financial market and still-sizable excess liquidity in the
banking system hamper monetary transmission through the credit and asset price channels, as
might be expected for a developing economy. At the same time, the NBKR conducts FX
interventions to limit disorderly market conditions. Thus, despite an evaluation that monetary
policy has been accommodative, an economy might exhibit muted inflationary pressures and
tight monetary and financial conditions due to a REER appreciation. The real monetary
condition index (RMCI) can serve as an additional indicator of overall monetary conditions
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in the Kyrgyz Republic. 8 Exchange rates influence aggregate demand, especially in small
open economies. Thus, focusing on interest rates, with exchange rates playing a role as well
may be important in understanding an economy's behavior, and so in policymaking. Given
the openness of the economy, the exchange rate can exhibit excessive volatility. This will
prompt the central bank to intervene in the FX market to smooth that volatility. For the
NBKR, the RMCI index serves as an additional indicator of monetary conditions, and as a
model-based policy guide between formal model forecasts, which can capture such effects on
monetary conditions not captured otherwise in the Taylor rule of the QPM.
The index is composed of both the real interest rate and exchange rate gaps:
𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡 = 𝑎𝑎𝑎𝑎1 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟 + (1 − 𝑎𝑎𝑎𝑎1 )(−𝑧𝑧𝑧𝑧𝑧𝑧𝑧𝑧)

The parameter aa1 is set at 0.4. The weights on the interest rate and exchange rate reflect the
relative effects of those variables on aggregate demand. 9 The parameter is calibrated based on
the theoretical values: typically values
are between 0.3 and 0.8, depending on
the openness of the economy, with
lower values for more open
economies. The RMCI index is
commonly used in the QPM style
models of central banks in developing
countries (i.e. the QPM of the Czech
Republic sets the corresponding
coefficient for the RMCI index to 0.6,
according to Hledik, T. and Vlcek, J.
(2018)). These values of the RMCI
index imply a fairly efficient
transmission mechanism from real
exchange and interest rates to the real economy, with the exchange rate playing an important
role due to the openness of the economy. From the historical simulation they did not appear
to be very sensitive, keeping all else equal. 10 As depicted in the chart, monetary conditions
were restrictive until the last quarter of 2018 when they turned to neutral. The restrictive
monetary conditions were mostly due to the real exchange rate component.

Instead of an RMCI index which combines interest and exchange rates as one index, some QPMs present the
impact of the interest rate and exchange rate separately in the AD equation.

8

9

Estimation of the relative weights involves a high degree of uncertainty.

10

The properties of the model such as calibration and historical simulation are reported in Appendices I and II.
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V. RESULTS
In our estimates, the neutral real rate in the Kyrgyz Republic ranges from 2.8 to 5.2
percent and 3.7 based on the QPM (Table
5). The estimated neutral interest rate is
subject to considerable uncertainty (see chart
for QPM estimates). This is a more general
problem and does not only reflect the quality
of the data available for the Kyrgyz
Republic. Even for advanced economies
often there is no consensus on the
appropriate measure of the neutral interest
rate, and different estimation methods point
to different results. The QPM estimates a
real neutral rate of 3.7 for the end-2019. The
real neutral rate is higher than in other
emerging markets (1 percent in the Czech
Republic (Hledik, Vlcek, 2018), 2 percent in Georgia (IMF, 2018), 2.5 percent in Ukraine
and 2.5–3.5 percent in the Russian Federation (Grui, Lepushynskyi and Nikolaychuk, 2018),
but similar to Kazakhstan’s and Brazil’s (in the 4-5.5 percent range).
In more developed economies where the return on capital is lower, the neutral real rate
tends to be lower. Thus, it is reasonable to expect that the estimates of the neutral rate in
Kyrgyz Republic are higher compared to advanced economies or more ﬁnancially- and
economically-developed economies. Higher public debt and an elevated risk premium,
institutional factors such as weak creditor rights and contractual enforcement (Box 1), low
domestic savings and thus investment (Box 1), and a higher inﬂation target are among the
factors which could lead to higher neutral rates. Furthermore, the statistical properties of the
real interest rate gap show that it is negatively correlated with inﬂation, and thus has some
explanatory power for inﬂation. For example, a negative interest rate gap implying an
expansionary monetary policy will increase inflation, and the lags of the interest rate gap
have also a statistically significant influence on inflation (see details in Table 3 of section III.
E.).
However, the neutral rate alone might not be a sufficient indicator to assess monetary
conditions, given the transitional nature and structure of the Kyrgyz economy. Thus, it
should be accompanied by an indicator which includes the REER gap, or other
macrofinancial variables, for a proper assessment. The RMCI points to restrictive monetary
conditions from the REER appreciation since 2015.
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Table 5. Kyrgyz Republic: Neutral Real Interest Rate, 2019
Method

Neutral Real Interest
Rate (NRIR)

Univariate Filters

3.6

REER Augm Taylor Rule (lagged r*, y and reer gaps)

5.2

REER Augm Taylor Rule

General Equilibrium Model
TVP VAR

4.3
4.0

Average

2.8
4.0

QPM Q4 2019

3.7

Sources: National authorities and IMF staff estimates.

VI. CONCLUSION AND POLICY RECOMMENDATIONS
The neutral interest rate is one of the many unknowns with which monetary policy
makers must contend. Since there is no single “correct” methodology to estimate the neutral
rate, central banks will continue to operate on the basis of well-informed, but subjective
judgement about latent variables such as the output gap and the neutral rate. This paper uses
a number of methodologies commonly employed in the literature to estimate the neutral rate.
Each model has its own theoretical restrictions in terms of the variables and model
speciﬁcations. The purely statistical methods such as the mean or Hodrick-Prescott filter are
a simple way to estimate the neutral rate, but might be less suited or reliable given volatile
data of developing countries. A TVP VAR allows modelling of non-linear relations among
variables, but the approach lacks an economic foundation. Laubach and Williams (2003)related models provide a simple structural macroeconomic model for long-run equilibrium
rate assessments, but have mostly been applied to the advanced economies. The QPM
belongs to the more complex tools for estimation of the neutral rate. It has been the official
benchmark model used by NBKR for macroeconomic forecasting and analysis since 2014.
Given that the estimated output gap and neutral real interest rate are subject to considerable
uncertainty, it is critical to consider the outcomes of several alternative models / rules and to
analyze the sources of differences. Thus, besides estimates based on the QPM interest-rate
rule, which is more complex, there may be merit in looking at simpler models for robustness
checks.
The estimation of the neutral rate is an integral part of the assessment of the monetary
policy stance in the Kyrgyz Republic. It is an official tool used by policymakers providing
an analytical framework to guide monetary policy decisions and limit the scope of discretion.
Despite challenges faced by the NBKR such as a still-high level of dollarization, liquidity
surplus, high lending rates and spreads, and the resulting weak transmission mechanism, it is
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essential to have a measure of the neutral rate given the transitional nature of the economy
and as a step towards a full-fledged IT regime.
The NBKR has come under pressure to support economic growth given high real
interest rates and spreads. These are likely due to high public debt and an elevated risk
premium, institutional factors such as a weak rule of law and information asymmetries, low
domestic savings and thus investment, and a higher inﬂation target. Thus, it would be
important to maintain low fiscal deficits that do not exceed 2.5 percent of GDP (with scope
to reduce the high wage bill and tax exemptions) to lower the level of public debt. This
would help reduce the risk premium. At the same time, structural reforms to strengthen the
rule of law and improve information on credit worthiness of borrowers to mitigate
information asymmetries would reduce commercial bank lending rates. Improvement in the
rule of law and the overall business environment can also lead to better business and
financial rankings of the country and may reduce external funding costs. Further increasing
competition among banks by leveling the playing field is key to reduce the high interest rate
spreads. Smaller and medium-sized banks could reduce their average costs by potentially
rationalizing expenditures on personnel or increasing access to finance by a greater share of
the population. Absorption of smaller banks by larger and more efficient ones could
potentially create synergies and economies of scale, helping to compress operating costs and
reduce the spreads.
To advance towards a fully-fledged inflation targeting regime and enhance the
effectiveness of monetary policy, action is needed in terms of the nominal anchor,
liquidity management, and communication. Greater exchange rate flexibility is desirable,
as it can reduce the perception that a low exchange rate is one of NBKR’s main policy
objectives, which would support establishing inflation as the undisputed monetary anchor.
More flexibility would enhance the role of the exchange rate as a shock absorber and make
market participants more cognizant of two-way risks in exchange markets, promoting the
development and use of hedging facilities and the reduction of foreign currency mismatches,
while more generally discouraging dollarization. In terms of monetary operations and
liquidity management, efforts should continue to reduce excess liquidity to ensure the
effective functioning of the interbank market and recognize the 7-day NBKR notes as the
main liquidity instrument to be issued at a fixed rate (i.e., the policy rate), thereby increasing
the issuance of 7-day NBKR notes. In terms of communication, it would be important to
improve the explanation of monetary and exchange rate policy decisions (i.e. the rationale for
the exchange rate stability and the timing and size of FX interventions), and to incorporate
more forward-looking elements (i.e., inflation forecasts and medium-term inflation target
range) in press releases and monetary reports.
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APPENDIX I
Calibration of the QPM
The parameters in the QPM are calibrated. The steady states reﬂect either historical averages
or expert judgment about future growth rates. The parameters are shown in table 6. Foreign
inﬂation target are consistent with central banks’ oﬃcial targets (5 percent for domestic
target, 4 percent for Russian target, 5 percent for Kazakhstan, and 3 percent for China). The
steady states for the external sector (i.e. oil, food and gold) and foreign output growth rates
are set based on WEO and country authorities’ projections. The calibration is tested on the
historical simulation and various ﬁltration exercises.
Table 6. Steady State Values of Parameters

Variable
Non-Kumtor output growth rate
Kumtor output growth rate
Agriculture output growth rate
Domestic inflation target
Food relative price trend
Non-food relative price trend
Real effective exchange rate trend
Risk premium trend
Real remittances growth
Russian real effective exchange rate trend
Russian inflation target
Russian GDP growth
Kazakh inflation target
Kazakh real effective exchange rate trend
Kazakh output growth
Foreign interest rate
US inflation target
Oil price change
Food price change
Gold price change
US output growth rate
Chinese real effective exchange rate
Chinese inflation target
Chinese output growth rate

Source: National authorities and authors’ estimates.

Value
4.5
0
2.0
5.0
-0.25
0.25
-0.5
4.5
5.0
0
4.0
2.0
5.0
0
3.0
0.5
2.3
0.5
0.5
0.5
2.0
0
3.0
5.5

APPENDIX II
QPM Historical Simulation

APPENDIX III
TVP VAR Coefficients
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