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NAIRU in monetary policy framework

• NAIRU as a foundational concept for formulating macroeconomic policies

represents the level of unemployment at which inflation does not accelerate,

assuming supply shocks in the economy are fully controlled (Laubach, 2001).

• Assessing NAIRU is crucial for effective monetary policy, enabling timely

measures to counter inflationary pressures deriving from labor market

fluctuations.

• Inflation forecasts estimated using the NAIRU based the Phillips curve are

more accurate than forecasts using other macroeconomic indicators,

including the interest rate and broad money supply (Stock and Watson, 1999).



Literature review

• Gruen et al. (1999) utilize a Phillips curve model to estimate the time-varying NAIRU,
with the basic equation incorporating inflation expectations, the unemployment gap,
per-labor expenditure and wages. The analysis indicates that the estimated NAIRU
rate in Australia rose from 2 percent in 1960 to 7 percent in 1997.

• Ball and Mankiw (2002) used a particular version of the Phillips curve equation to
estimate the NAIRU, incorporating supply shocks into the basic equation. The
changes in world market food and oil prices are included as supply shocks, the
exchange rate is used as a control variable, and wage changes are included as a
dummy variable.

• Chow (2011) calculates the NAIRU for Hong Kong by employing a system of
equations that encompasses the Phillips curve and Okun's Law.
Over the period from 1988 to 2010, the estimated NAIRU exhibited an upward trend,
averaging 3.9%.



Empirical methodology

The empirical model proposed by Fabiani and Mestre (2004) is used as 
a basis for estimating NAIRU for Uzbekistan.𝝅𝒕 = 𝜶𝟎,𝒕 ∗ 𝝅𝒕−𝟏 + 𝜶𝟏,𝒕 ∗ 𝒖𝒕−𝟏𝒂 − 𝒖𝒕−𝟏∗ + 𝜶𝟐,𝒕 ∗ 𝑵𝒕 + 𝜺𝒕
• 𝜋𝑡−1 − the first lag of inflation YoY ,%;
• πt − inflationary expectation,%;
• ut−1a − observed unemployment rate,%;
• ut−1∗ − NAIRU,%;
• Nt − log nominal exchange rate, relative to the US dollar ;
• εt − error.



Empirical methodology: continued
The equation (3) is considered as a basic model, while the equation (4) is regarded as an alternative model.

• 𝒖𝒈𝒂𝒑𝒕−𝟏 = 𝒖𝒕−𝟏𝒂 −𝒖𝒕−𝟏∗ + 𝝑𝒕 (2)

• 𝒖𝒈𝒂𝒑𝒕 = 𝜷𝟏,𝒕 ∗ 𝒖𝒈𝒂𝒑𝒕−𝟏 + 𝜷𝟐,𝒕 ∗ 𝒚𝒈𝒂𝒑𝒕−𝟏 + 𝝐𝒕 (3)

The state-space model has the following mathematical form,

• 𝒛𝒕 = 𝑨𝒛𝒕−𝟏 + 𝑩𝒙𝒕 + 𝑭 ∈𝒕
• 𝒚𝒕 = 𝑫𝒛𝒕 + 𝑪𝒘𝒕 +𝑲 𝝑𝒕

• 𝑧𝑡– m × 1 vector of unobserved state variables;

• 𝑥𝑡– kx × 1 vector of exogenous variables;

• 𝑦𝑡– n × 1 vector of observed endogenous variables;

• 𝑤𝑡– kw × 1 vector of exogenous variables;

• ∈𝑡 ва 𝜗𝑡– vector of statistical errors;

• A, B, D, F, C, K – parameter matrices.𝒛𝒕 is entered into the model as the state equation and 𝒚𝒕 is the observation equation. A diffuse Kalman
filter is used for estimation, while the Hodrick-Prescott (HP) filter was separately used to estimate the 
output gap.



Figure 1: Estimated unemployment gap in Uzbekistan (2015-2023), in percent

Empirical Results



Figure 2: Changes in the unemployment gap and inflation rate in Uzbekistan in 2015-2023, in percent

0

5

10

15

20

25

-6

-5

-4

-3

-2

-1

0

1

2

2015q1 2016Q2 2017Q3 2018Q4 2020Q1 2021Q2 2022Q3 2023Q4

Ugap (baseline est.) Ugap (alternative est.) Inflation rate (right scale)
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Figure 3: NAIRU estimation for Uzbekistan in 2015-2023, in percent
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Thank you !


