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Executive Summary 

The financial cycle in Kazakhstan has a small but significant contribution to the business cycle. The impact of 

the financial cycle on business fluctuations primarily occurs through consumption (credit to individuals) and 

construction (housing prices), rather than through investment (long-term credit and corporate credit). Financial 

shocks have a persistent and amplifying impact on the business cycle, and this impact is similar during both 

expansion and contraction phases of the economy. The influence of the financial cycle on the business cycle 

highlights the relevance of using macroprudential policy to manage the financial cycle and preserve financial 

stability, and macroeconomic policies to manage the business cycle and preserve macroeconomic stability. 

The symmetric impact of financial shocks on the economy during both expansion and contraction phases 

suggests a need for symmetric calibration of macroprudential policy. While the methodological approach used 

in this paper significantly reduces the confidence interval around cyclical component estimates, caution should 

be exercised in relying exclusively on real-time estimates for policy setting. The inherent limitations in end-

sample estimates mean that policymakers should consider a range of indicators and analyses when making 

policy decisions. 
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A. Motivation and Introduction 

This paper examines the role of financial cycle proxies in refining available estimates of the business cycle1 in 

Kazakhstan. It is part of a concerted effort to promote macro-financial integration in IMF surveillance. It uses a 

parsimonious estimation approach that does neither require a detailed understanding of the intricate structure 

of the economy to estimate its trend and cycle, nor of the nature of financial frictions. 

 

Financial sector fluctuations in Kazakhstan are expected to have a small impact on the business cycle for 

several reasons: 

 

 Kazakhstan is an upper middle-income open economy with a large extractive industry largely financed 

by foreign direct investment (FDI) with marginal intermediation through the domestic financial system. 

The country produces and exports primarily oil and raw materials and it imports higher value-added 

goods.  

 

 The banking sector is relatively small, with traditional funding and business models (Table 1). Total 

financial assets amount to 47 percent of GDP and credit penetration accounts for only 25 percent of 

GDP, mainly consisting of local currency (LC) loans to individuals in the form of mortgage and other 

retail loans. LC and foreign exchange (FX) loans to corporates are less important and primarily used to 

finance working capital and some investments. Banks are primarily funded by deposits in LC and 

deposit dollarization, which has been decreasing, remains at 25 percent of total deposits.  

 

 The state retains a large footprint in the economy. Large infrastructure investments tend to be financed 

by SOEs and funded by issuance of FX debt securities, bypassing the domestic banking sector. 

Pervasive credit subsidies and significant dollarization weaken the interest rate channel of monetary 

policy. 

 

 The banking sector is highly capitalized, with some liquidity imbalances and FX imbalances, 

suggesting that financial frictions have a limited amplifying impact on the business cycle. The average 

capital adequacy ratio exceeded 19 percent at end-2023. The local currency liquidity ratio suggests 

some liquidity imbalances stemming mainly from the household sector and less so from the 

nonfinancial and other financial corporate sectors. Banks are also exposed to some FX liquidity 

imbalances, at least indirectly. Monetary data report a long foreign currency position of about 

11 percent of capital for the sector, but this position is for the most part closed through off-balance 

sheet items (e.g., derivatives), so that banks comply with prevailing regulation in this area.2 

 

Assessing the extent to which the financial cycle impacts the business cycle is important for many reasons, 

including to: (i) refine the assessment of the monetary and fiscal policy stances; (ii) support the role of 

macroprudential policy as an integral part of the countercyclical policy toolkit to preserve financial stability; (iii) 

gauge the strength of the interest channel of monetary policy transmission; and (iv) inform the calibration of 

    

1 In this paper, we use interchangeably the terms “busyness cycle” and “cyclical component of GDP”. 
2 Notice that monetary data and the ad hoc definition of liquid assets adopted here convey only a partial (accounting) information of 

banks’ liquidity imbalances. The more comprehensive liquidity coverage ratio (LCR), net stable funding ratio (NSFR), and other 
regulatory provisions aimed at mitigating liquidity risk provide a more benign picture. 
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macroprudential policy tools. 

 

The remainder of this paper is structured as follows: section B selectively summarizes the vast theoretical and 

empirical literature in this area to put the approach followed in this paper in perspective. Section C discusses 

the empirical set-up used in this paper. Section D presents the data used and discusses estimation results with 

particular emphasis on the pros and cons of the chosen methodology. Conclusions follow in section E. 

 

B. Select Literature Survey 

A vast body of literature has by now established that financial and business fluctuations interact through 

multiple channels. For instance, asset prices (like equity prices, house prices and exchange rates) can 

influence consumption through their impact on household wealth and they can affect investment by altering a 

firms’ net worth and the market value of the capital stock relative to its replacement value. The extension of 

credit and its dynamics are the manifestation of such interactions. Key insights from this literature3,4 include:  

 

 Credit and asset price cycles are procyclical relative to the business cycle. According to Borio et 

al. (2001) and Claessens et al. (2010), credit and asset price cycles are typically procyclical with 

respect to the business cycle. This means that during periods of economic expansion, credit 

availability and asset prices tend to rise, contributing to economic expansion. However, they tend to 

peak before the business cycle, thus contributing to its mean reversion.  

 

 With financial frictions, shocks can have persistent and amplifying effects on the business 

cycle. In the presence of financial frictions, such as the costly state verification of idiosyncratic 

temporary shocks to entrepreneurs’ net worth, shocks show a persistent impact on the business cycle. 

Bernanke and Gertler (1989) use a business cycle model to show that persistence can be the result of 

a linear changes in borrower-lender agency costs associated with changes in the net-worth of the 

borrower, which affect lending and therefore investment. Financial frictions can have also amplifying 

effects on the business cycle if shocks to entrepreneurs’ net worth cause a convex increase in the cost 

of capital as in the financial accelerator Bernanke et al. (1999). Financial frictions can take many other 

forms. Kiyotaki and Moore (1997) show that the amplifying effect can stem from fire sales of capital 

used as collateral from more productive to less productive sectors. This further depresses collateral 

values and amplifies feedback loops.  

 

 Financial busts can have severe economic consequences. Financial system exhibits inherent 

instability due to possibly non-linear effects explained through mechanisms such as liquidity 

mismatches, spirals, and margin calls justifying (inter alia) monitoring by the IMF through its Global 

Financial Stability Reports. Without government intervention, the system can remain in crisis state for a 

long time (Gertler and Kiyotaki 2010, Brunnermeier et al. 2013, and Borio 2014). This has severe 

economic ramifications, including profound declines in output and employment as well as sharp 

increases in the real value of government debt, as documented by Reinhart and Rogoff (2009). In 

    

3 A comprehensive review of the vast body of literature on the subject is beyond the scope of this paper. Useful starting points for 
reviewing the theoretical literature is Brunnermeier et al. (2013). 

4 The literature focusing on commodity rich countries is thinner and mainly concerned with the impact of the oil price and 
international cycles, the countercyclical role of fiscal policy, and the role of domestic supply chains (see Bergholt et al., 2017, for 
the case of Norway, and Baldini, 2005, for the case of Venezuela). 
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particular, Dell’Ariccia et al. (2016) suggest that sectors that are less tradable, more labor-intensive, 

and more dependent on external finance are more sensitive to the credit cycle 

 

The empirical literature on assessments of financial cycles/frictions can be divided in two main strands:  

 

 The “structural literature.” The first strand of the literature is based on structural and semi structural 

general equilibrium models. It exploded around the time of the GFC modelling various forms of 

financial frictions and identifying the channels through which these frictions impact the business cycle. 

For instance,5 Iacoviello (2005) identifies collateral constraints linked to house values as the amplifying 

mechanism of monetary policy on economic activity. Cúrdia and Woodford (2010) identify credit 

spreads with heterogenous borrowers as the mechanism through which financial shocks can amplify 

the business cycle and useful operational target for monetary policy rules. Gelain et al. (2021), Taheri 

Sanjani (2014a, 2014b) identify lending spreads, default, and liquidity risks associated with maturity 

mismatches as the amplifying channels of monetary policy transmission. Rabanal and Taheri Sanjani 

(2015) identify the decline of risk premia and the financial accelerator a la Bernanke et al. (1999) as 

key mechanisms explaining macroeconomic fluctuations in the euro area around the GFC. Abilov 

(2021), the only known study in this strand of the literature applied to Kazakhstan, estimates a DSGE 

model a la Gerali et al. (2010) and identifies financial frictions in the form borrowing constraints 

associated to the value of housing and entrepreneurs’ capital as amplifying mechanisms of monetary, 

technology, and banks’ net worth shocks. 

 

 The “parsimonious literature” The other strand of the literature does not delve into specific channels 

and financial frictions affecting the business cycle but focuses on empirically measuring the impact of 

the financial cycle on the business cycle. In general, research under this approach starts with the 

estimation of the business cycle and imposes varying degrees of structure in the estimation, 

depending on the specific objective of the paper. For instance, Laxton and Tetlow (1992) modify the 

HP filter by adding information about prices and unemployment to identify demand and supply shocks 

that could have different impacts on inflation. They argue that this approach is a valid semi-structural 

compromise between agnostic detrending and fully structural estimations of potential outputs in the 

case of Canadian data. Similarly, Kuttner (1994) extends the HP filter with a Phillips curve and applies 

it to Canadian data to estimate the different impact on inflation of shocks coming from the cycle and 

trend components. Mohr (2005) extends the HP filter by explicitly modeling the cyclical and the 

seasonal component, thereby reducing the pro-cyclical bias in end-of-sample trend estimates of the 

HP filter. Benes et al. (2010) focus on the calibration of macroprudential policies to mitigate the impact 

of the housing market cycle. They argue that a combination of loan-to-value limits for mortgages and 

countercyclical capital buffers would moderate the credit cycle and therefore, its impact on the 

business cycle. Jönsson (2010) introduces additional information in the HP filter by using judgement to 

values for the trend or cyclical component at specific points in time, thereby improving some properties 

of the filter. Borio et al. (2013 and 2014) find that proxies for the credit cycle and unemployment 

contain significant information in the case of the US to help generate robust real-time output gap 

estimates. Blagrave et al. (2015) extend the model by Benes et al. (2010) by adding a Phillips curve 

equation for inflation and an Okun law equation for unemployment to help identify demand and supply 

    

5 Again, a comprehensive review of the vast body of the empirical literature focusing on the different types of financial frictions is 
beyond the scope of this paper. Useful starting points for such exercise are papers mentioned in this section and in the 
introduction. 
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shocks. They find that the end-sample estimates are improved but remain too imprecise for policy 

setting. Berger et al. (2015) apply the approach of Borio et al. (2013 and 2014) to a set of Euro-area 

countries and find that sustainable output adjusted for the ups and downs of financial variables moves 

more steadily during financial “boom and bust” periods than implied by conventional estimates such as 

univariate HP filters (which instead tend to move more closely to actual GDP).  

 

C. Empirical Framework 

This paper follows this second strand of the literature by extending the univariate Hodrick and Prescott (1982 

and 1997) (HP) filter to capture information contained in proxies for the financial cycle. The empirical strategy 

has two key objectives: (i) to improve on the HP filter estimates of the Kazakhstan business cycle; and (ii) to 

remain parsimonious in order to facilitate its applicability to a variety of countries/situations. As such, it falls in 

the “as-parsimonious-as-it-gets” spectrum of this strand of the literature. 

 

The natural starting place for this empirical strategy is the HP filter in its state space representation. Given 𝑇 

observations of GDP in logs 𝑦, the HP filter separates each 𝑦௧ into a trend 𝜏௧  and a cyclical component 

𝑐௧ ൌ 𝑦௧ െ 𝜏௧ by minimizing the following problem: 

 

 min
ఛభ…ఛ೅

൥෍ሺ𝑦௧ െ 𝜏௧ሻଶ
்

௧ୀଵ

൅ λ෍ሺΔ𝜏௧ାଵ െ Δ𝜏௧ሻଶ
்ିଵ

௧ୀଶ

൩

s. t.𝜎଴ଶλ ൌ  𝜎ଵଶ
 (1) 

 

where λ is the smoothing parameter that penalizes the acceleration in the trend 𝜏 relative to the cyclical 

component ሺ𝑦௧ െ 𝜏௧ሻ. This is set at 1600 for quarterly data following Ravn and Uhlig (2002) and it constrains the 

estimated variance ratio of 𝜎଴ଶ (the estimated variance of the change in the slope of the trend ሺΔ𝜏௧ାଵ െ Δ𝜏௧ሻ) 

over 𝜎ଵଶ (the estimated variance of the business cycle ሺ𝑦௧ െ 𝜏௧ሻ).6  
 

Notice that (1) is a second order difference equation which can be re-cast in its state space representation and 

transformed into a system of two first order linear equations7 as follows: 

 

 ቂ
𝜏௧
𝜏௧ିଵ

ቃ ൌ ቂ2 െ1
1 0

ቃ ቂ
𝜏௧ିଵ
𝜏௧ିଶ

ቃ ൅ ቂ1 0
0 0

ቃ ቂ
𝜀଴,௧
𝜀଴,௧ିଵ

ቃ 

𝑦௧ ൌ ሾ1 0ሿ ቂ
𝜏௧
𝜏௧ିଵ

ቃ ൅ 𝜀ଵ,௧ 

(2) 

 

where the first two equations are the first order difference state equations for the unobserved trend and its lag, 

the third equation is the observation equation for the log of GDP 𝑦, 𝜀଴,௧ is the error term of the state equations, 

and 𝜀ଵ,௧ is the error term of the observation equation assumed to be both white noise and non-correlated with 

all own and cross leads and lags. Using the Kalman filter on (2) with 1600 ൌ λ ൌ  𝜎ଵଶ/𝜎଴ଶ yields the estimated HP 

trend 𝜏௧ and the estimated cyclical component 𝑐௧ ൌ 𝑦௧ െ 𝜏௧. In what follows, I denote estimates using (2) with 

    

6 The higher λ, the smoother is the estimated trend. When λ → ∞, the estimated cycle would have a lower degree of mean reversion 
and approximate a random walk. 

7 A state space representation is simply the transformation of an nth order difference equation into a system of n first order difference 
equations. 
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“static” HP filter estimates. 

 

In what follows, I augment (2) to include an 𝐴𝑅ሺ1ሻ process for the cycle ሺ𝑦௧ െ 𝜏௧ሻ ൌ βሺ𝑦௧ିଵ െ 𝜏௧ିଵሻ ൅ 𝜀ଵ,௧ in the 

observation equation8 and exogenous variables that potentially contain information about the status of the 

business cycle.9 More formally, I use Impavido (2024) to estimate:  

 

 ቂ
𝜏௧
𝜏௧ିଵ

ቃ ൌ ቂ2 െ1
1 0

ቃ ቂ
𝜏௧ିଵ
𝜏௧ିଶ

ቃ ൅ ቂ1 0
0 0

ቃ ቂ
𝜀଴,௧
𝜀଴,௧ିଵ

ቃ 

𝑦௧ ൌ ሾ1 െβሿ ቂ
𝜏௧
𝜏௧ିଵ

ቃ ൅ ሾβ 𝛄ሿ ቂ
𝑦௧ିଵ
𝝃𝒕

ቃ ൅ 𝜀ଵ,௧ 

(3) 

 

subject to the constraints ሺ1 െ βଶሻδλ𝜎଴ଶ ൌ 𝜎ଵଶ and λ ൌ 1600.10 In this representation, 𝜏௧ is the unobserved trend 

that needs to be estimated, β is the ARሺ1ሻ parameter of the business cycle ሺ𝑦௧ െ 𝜏௧ሻ, 𝛄 is a vector of 

parameters in front of the vector of exogenous variables 𝝃𝒕 measuring the contribution of such variables to the 

business cycle, δ is a scaling factor calibrated so as to preserve in (3) the same cyclicality assumed by the 

static HP filter in (2). Estimation is conducted via maximum likelihood, using the Kalman Filter.11 In what 

follows, I denote estimates using in (3) as “dynamic” HP filter estimates to distinguish them from the static HP 

filter estimates using (2).  

 

This empirical framework closely follows, but it is not the same as, Borio et al. (2013 and 2014) and Berger et 

al. (2015). In particular:  

 

 Similarly to these papers, I correct for the small sample problem that results from the introduction of 

the 𝐴𝑅 process for the business cycle.12  

 

 Similarly to Berger et al. (2015) and differently from Borio et al. (2013 and 2014), I estimate the 

autoregressive parameter outside the state space model13 and I do not use a Bayesian estimation 

    

8 The rationale is that the estimated HP filter cycle tends to follow an 𝐴𝑅ሺ𝑝ሻ process, violating the assumptions of the error terms in 
(2). While we fail to accept the hypothesis that 𝑝 ൐ 1 for Kazakhstan, a more general 𝐴𝑅𝑀𝐴ሺ𝑝, 𝑞ሻ may be needed for other 
countries but this increase in generality would come at the costs of additional parameters to be estimated and not drastically 
different qualitative results in simulated data.  

9 The rationale for introducing exogenous variables in the observation equations and not in the state equation is closely linked to the 
title of the paper. In addition, while the literature acknowledge that financial crises can have an impact on potential GDP, it is an 
empirical issue whether such impact works through the business cycle or directly on the trend. 

10 While the Kalman filter could be used to estimate λ, this is imposed following Ravn and Uhlig (2002) to avoid the “pile-up” problem 
discussed in Stock and Watson (1988). The Kalman filter would yield an upward biased estimate of λ reducing the degree of 
mean reversion in the cycle. 

11 The maximum likelihood estimation assumes that the model is identified. I.e., that a change in parameters would imply a different 
probability distribution for τ௧. Hamilton (1994) shows that the ML estimator is consistent and asymptotically normal when the 
model is stationary. Model (3) is clearly non-stationary with 𝜏௧~𝐼ሺ2ሻ. Schneider (1988) shows that the ML estimator is consistent 
and asymptotic normally distributed when also when the model is nonstationary, and when the transition matrix has eigenvalues 
lying on the unit circle and with no unknown parameters. 

12 The inclusion of the 𝐴𝑅ሺ1ሻimplies that that the smoothing parameter λ should be set such that λ ൌ ሺ1 െ βଶሻ1600 for quarterly data. 
This, however, reduces the weight on the variability of the trend τ relative to what done by the HP filter resulting in an estimated 
cycle that is less mean reverting. Hence, an adjustment factor δ needs to be introduced in the corresponding variance ratio 
constraint ሺ1 െ βଶሻδλ𝜎଴

ଶ ൌ 𝜎ଵ
ଶ such that the sample variance of the HP cycle is equal to the sample variance of the cycle 

estimated with the 𝐴𝑅ሺ1ሻprocess. See Borio et al. (2014) for details. 
13 This is because the Kalman filter in STATA cannot jointly estimate β and the other parameters as it cannot handle linear 

restrictions of the form ሺ1 െ βଶሻδλ𝜎଴
ଶ ൌ 𝜎ଵ

ଶ required here.  
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method. 

 

 Differently from Berger et al. (2015), I use a state space representation that allows me to impose 

restrictions on the variance-covariance matrix of the equations’ residuals rather than on the equations’ 

parameters.  

 

 Differently from all these papers, I propose a formal test for stability in the means of the exogenous 

variables. 

 

 Other technical differences include: (i) using the Kalman filter, rather than the OLS estimator, to 

estimate the autoregressive parameter β also so as to ensure that the same sample is used to 

estimate the impact of the financial cycle γ and the autoregressive parameter β; and (ii) a lower 

threshold is used to estimate δ to increase the extent with which the cyclicality in (3) matches the 

cyclicality assumed in (2). 

 

D. Data, Estimation Strategy, and Results 

Data 
 

Table 2 reports the data used in this note, their availability, and sources. Our observed endogenous variable is 

the log of quarterly real GDP. Data used to construct financial cycle proxies inlcude:14 

 

 Headline inflation. I take the one and four quarter difference of the log of the CPI index. I expect 

inflation to be positively correlated with the cycle and with its contribution being a function of the 

reaction function of the monetary authority.15 

 

 Real interest rates. I take the annual real rate banks apply to loans in Tenge to individuals and non-

financial corporates. I do not take the rate applied to FX loans as individuals are barred from borrowing 

in FX from banks and the volume of FX loans to corporates is small. I expect the interest rate to be 

negatively correlated with the cycle and with its contribution being a function of the reaction function of 

the monetary authority. 

 

 Short term real credit. I take the one and four quarter difference in the log of the short-term banking 

sector loans deflated by the CPI. I expect short term credit to be positively correlated with the cycle 

and primarily with real consumption. 

 

 Long term real credit. I take the one and four quarter difference in the log of the long-term banking 

sector loans deflated by the CPI. I expect this type of credit to be positively correlated with the cycle 

and primarily with real investment. 

 

    

14 Given that the primary objective of this paper is to establish a link between the financial cycle and the business cycle, I limit the 
analysis to financial cycle proxies. An exhaustive explanation of the business cycle should clearly extend the structure imposed 
in the model and include other determinants. 

15 I do not consider core inflation as published data do not exclude energy prices. 
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 Total real credit. I take the one and four quarter difference in the log of the sum of short- and long-

term banking sector loans deflated by the CPI. I expect this type of credit to be positively correlated 

with the business cycle. 

 

 Real credit to individuals. I take the one and four quarter difference in the log of the banking sector 

loans extended to individuals deflated by the CPI. I expect this type of credit to be positively correlated  

with the business cycle and primarily with consumption. 

 

 Real credit to nonfinancial corporates. I take the one and four quarter difference in the log of the 

banking sector loans extended deflated by the CPI. I expect this type of credit to be positively 

correlated with the business cycle and primarily with real investment. 

 

 House price inflation. I take the one and four quarters difference in the log of the CPI index. I expect 

the house price inflation to be positively correlated with the business cycle.  

 

All these variables are demeaned to avoid a parallel shift in the estimated trend and that a mean different from 

zero appear in the estimated cycle.16 Variables are also detrended to avoid that a linear trend appears in the 

estimated cycle. In a similar vein, and in order to avoid that a stochastic trend appears in the estimated 

business cycle, I also include among our exogenous variables ξ௧  their cyclical components estimated with the 

HP filter. A full list of variables used as alternative proxies for the financial cycle is contained in Table 3. 

Empirical strategy and results 
 

I then proceed to estimate equation (3) by successively including these variables separately and I assess 

whether they contain information about the business cycle on the basis of their statistical significance in the 

estimation. Table 3 reports the estimation results: γො is the estimated parameter in front of the exogenous 

variable, 𝑤 is the value of the Wald statistics for the null 𝐻଴: γො ൌ 0, and 𝜒ሺ1ሻ is the corresponding p-value. Other 

information reported includes the number of observations contained in the sample and its span. Results are as 

follows: 

 

 Real interest rates. I fail to reject the null for real lending rates to individuals and reject it for real 

lending rates to corporates but only at a seven percent confidence level. Results may be partly a 

reflection of the weight of inflation in the reaction function of the central bank over the sample: for 

instance, during the period 2021-23, the ex-ante real policy rate drifted into negative territory 

(especially in late 2022) while inflation surged above 20 percent. More likely, they confirm the fact that 

the interest rate channel of the monetary policy in Kazakhstan is weak as noted already in Zhou 

(2022), that there is a low pass through from the policy to the lending rates, and that such pass 

through is stronger for credit to corporates than to individuals. 

 

 Headline inflation. I fail to reject the null that annual headline inflation contains no information about 

the cycle, while we reject it for quarterly inflation; but only at a high six-seven percent confidence level 

and with the wrong sign. Results suggest that inflation does not contain any meaningful information 

    

16 Besides, it is not possible to identify a constant in the observation equation as the initial value of τ already plays this role when the 
Kalman filter is initialized. 



IMF WORKING PAPERS  Financial and business cycles: shall we dance?

 

INTERNATIONAL MONETARY FUND 13

 

about the business cycle and/or that the Phillips curve in Kazakhstan is rather flat. They also confirm 

the results in Hajdenberg (2024) that inflation in Kazakhstan is mostly externally determined. They are 

supported by the observation that unemployment barely moves during recessions. 

 

 Housing price inflation. I fail to reject the null for quarterly house price inflation but reject it for annual 

house price inflation. Results suggest that house prices behave procyclically: i.e., while they co-move 

with output gaps on average, they peak before the output gap peaks. The significance of house prices 

for the business cycle is not surprising given the large share of construction in supply GDP. 

 

 Short- and long-term real credit. Long term real credit has a larger and more significant contribution 

than short term credit, driving the behavior of total credit in explaining the business cycle. For all these 

three variables, I fail to reject the null at five percent confidence level for quarterly growth while I reject 

it for annual growth suggesting that these variables behave procyclically (like housing prices) relative 

to the business cycle.  

 

 Real credit to individuals and corporates. Credit to individuals appears to be highly correlated with 

the business cycle and to contain the largest information among our variables. Thes results seem to 

confirm our priors that the financial cycle impacts the business cycle more through consumption than 

investment. Indeed, the Kazakhstani oil economy is largely financed from abroad through FDIs and the 

domestic banking sector primarily lends to households. In 2021, credit to individuals accounted for 

about 13 percent of GDP, or 54 percent of credit portfolio. Its contribution has been increasing since 

2022 due to a boom in loans to individuals while the share of credit to non-financial corporates has 

been decreasing. 

 

On the basis of the Wald statistics reported in Table 3, I select six variables as best candidates to explain the 

business cycle: short-term, long-term, and total credit, credit to individuals, credit to non-financial corporates, 

and house prices.  

Structural breaks and other non-linearities 
 

Caution in interpretation is needed when there are substantial changes in the underlying data generating 

processes. For this reason, I check for stability in the variable means and for other non-linearities in two ways: 

 

 Visual inspection of Figure 2 which plots each variable together with its recursive mean. This is 

obtained by extending the sample successively by one observation starting from an initial period of five 

years of observations.17 This initial period is long enough to obtain a meaningful starting estimate of 

the underlying mean and let it stabilize. Visual inspections suggests that means are stable as long as 

we ignore for the moment the initial instability around the global financial crisis (GFC). A similar 

conclusion can be drawn from Figure 3 that plots the recursive γො obtained from estimating (3) by 

extending the sample successively by one observation starting from an initial period of five years of 

observations. 

 

    

17 2010q1 for the house price variable for which we have data only starting in 2007q1. 
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 Formal testing. Borio et al. (2014) acknowledge that they were unable to find a test that works well in 

their set up. Here, I use the cumulative sum (CUSUM) test for parameter stability proposed by Brown 

et al. (1975). I regress each exogenous variable on a constant and test whether the estimated mean is 

constant over time. The null hypothesis for the test of parameter stability is 𝐻଴ ∶ β௧ ൌ  β. The CUSUM 

statistics is based on recursive OLS residuals and is constructed using the one-step-ahead 

standardized forecast error. Inference is based on the path of the sequence of the CUSUM statistics 

crossing a theoretical boundary of a Brownian motion with given probability. Figure 4 reports the 

sequences of these tests and the linear approximation for the boundaries of the Brownian motion at 

95 percent confidence level. Only for ST credit do I fail to reject the null of absence of structural breaks 

at the 95 percent confidence level. For all other variables, a structural break exists in the mean 

primarily around the GFC. In addition, the mean of the house price series appears to be strongly 

trended, especially before 2011, while it appears to be quite stable after then. 

 

The analysis of means stability suggests the presence of structural breaks and possibly other non-linearities. In 

order to account for structural breaks, I interact our exogenous variables with four dummies: one for each 

recession period in our sample (Figure 5). Table 4 reports the estimated parameters for average contributions 

ሺγොሻ, the deviations from such averages for four recessions periods: (i) 2008q3-q4, at the onset of GFC ሺd08ሻ, 

(ii) 2015q1-q2, soon after the 2014 financial crisis ሺd15ሻ, (iii) 2016q1-q2, soon after the floating of the Tenge in 

2015 ሺd16ሻ, and (iv) 2020q2-q3, at the onset of COVID-19 ሺd20ሻ. Results based on the significance of such 

deviations from average contributions suggest that the recessions during the GFC and COVID-19 are the 

largest source of non-linearities. 

 

Conditioning on these two periods, I also test whether contributions to the business cycle differ: 

 

 Before and after the floating of the Tenge. Given the importance of the external sector in the 

Kazakhstani economy, we expect that the choice of exchange rate regime affects significantly the 

international transmission mechanism, potentially affecting the contribution of financial cycle proxies to 

the business cycle. 

 

 During positive versus negative output gap periods. Asymmetric contributions over the business cycle 

would suggest temporal agglomeration (or bunching) and have a direct implication on the design and 

application of macroprudential tools along different phases of the business cycle. 

 

Table 5 and Table 6 report the estimated average contributions ሺγොሻ and deviations from such averages for the 

period after the float of the Tenge ሺdITሻ or for positive output gap periods ሺdposሻ. I conclude that the adoption 

of the flexible exchange rate regime might have affected the business cycle but not the contribution of the 

financial cycle proxies. The most plausible rationale for this is that banks in Kazakhstan are not funded from 

abroad and are required to close their net open FX positions by regulation, which minimizes potential balance 

sheet effects from exchange rate volatility. Also, the financial cycle does not seem to impact the business cycle 

differently in positive or negative output gap periods. This argues for a symmetric calibration of macroprudential 

policies aimed at managing the financial cycle.  
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Static and dynamic cycle estimates 
 

Figure 6 compares the static HP business cycle estimate derived from equation (2) and the six dynamic cycle 

estimates derived from equation (3) by successively including each of the six exogenous variables together 

with their interaction dummies for the recessions during the GFC and COVID-19. Proxies for the financial cycle 

yield notably significantly different output gap estimates in three distinct periods:  

 

 1999-2007. In the run up to the GFC, dynamic estimates are notably higher than static HP filter 

estimates. During this period, real GDP grew on average by about 10 percent per year, real credit and 

house prices grew on average by about 39 percent per year (with real credit reaching an astonishing 

67 percent annual growth rate in 2007q2).  

 

 2008-19. During this period, dynamic estimates are notably lower than static HP filter estimates. This 

period is characterized by the GFC in 2008, a financial crisis in 2014, the floating of the Tenge and 

adoption of inflation targeting in 2015, three recessions, a high level of nonperforming loans, and a 

slow process of cleaning up bank balance sheets. Real GDP grew on average by 4 percent per year, 

house prices by 5 percent per year and real credit contracted on average by 2 percent per year. 

 

 2020-23. During this period, dynamic estimates are notably higher than static HP filter estimates. This 

period is characterized by the COVID-19 global pandemic. Real GDP grew on average 2 percent per 

year, house prices by 14 percent, and real credit by 6 percent. 

 

The difference in the static and dynamic estimates is due to the fact that static estimates fail to capture the 

amplifying impact of the financial cycle. When financial cycles proxies are above their trends, the static HP filter 

overestimates potential GDP and output gaps are lower. Conversely, when financial cycle proxies are below 

their trend, the static HP filter fails to capture the extent with which the financial sector is holding back the 

economy. It yields lower trend estimates and more optimistic output gap estimates. Instead, dynamic estimates 

capture the amplifying effect of the financial cycle and better reflect the sustainability of economic growth. 

 

Notice that that the amplification effect of the financial cycle proxies did not take place during and after the 

COVID-19 shock. The financial cycle did not contribute to the economic recession in 2020, which was caused 

primarily by a demand shock induced by measures such as school and workplace closures, restrictions on 

public gatherings, public transport closures, and stay-at-home requirements. Both cyclical and structural factors 

contributed to keeping financial cycle proxies above trend during this period. From a cyclical perspective (i) 

monetary policy remained loose especially in 2022 and the first half of 2023; (ii) the authorities subsidized local 

currency deposits, the key source of local currency lending, limiting depositors’ switch into FX deposits (which 

would have amplified exchange rate pressures); (iii) pension fund contributors were allowed to use cash 

balances to purchase houses, inflating house prices; and (iv) a large influx of Russian citizens also contributed 

to keeping high house prices after the invasion of Ukraine. Finally, from a structural perspective, the increasing 

state footprint in the economy and financial sector since the 2014 financial crisis progressively weakened the 

link between business and financial cycles. 

 

The confidence interval around the cycle estimated with equation in (3) is much narrower than the HP filter 

estimates. Figure 7 plots the cycle estimated using financial cycle proxies, its 95 percent confidence interval, 

and the confidence interval of the HP filter estimates. Confidence intervals are constructed using the RMSE of 

the one step-ahead forecast from the Kalman filter. Both sets of confidence intervals display the typical end-
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sample problem when the RMSE tends to increase. However, confidence intervals using (3) are considerably 

narrower than the confidence intervals estimated with the HP filter. This suggests that accounting for 

autocorrelation in the HP filter cycle and for the impact of the financial cycle, drastically reduces the imprecision 

with which the business cycle is estimated. However, the exclusive use of these real-time estimates of the 

economy’s cyclical position to set policy continues to be problematic. A more granular modelling of the various 

contributions to the business cycle is necessary to further reduce the estimates’ imprecision.18  

Weak exogeneity 
 

Ultimately, I assess the direction or extent of causality between our proxies of the financial cycle and the 

estimated business cycles. Because house prices, credit and monetary variables, and macroeconomic 

aggregates also move in response to other shocks hitting the economy, the direction or extent of causality 

between these variables can be difficult to disentangle. For instance, in a typical open-economy Phillips curve, 

inflation is positively related to its own expectation and its lag, the output gap, and other factors. Depending on 

the lag structure it is possible to assume weak contemporaneous exogeneity and still maintain that inflation 

contain information about the status of the business cycle. Similarly, one can think that the output gap evolves 

according to a typical IS-type curve and is positively related to its own expectation and its lag, and negatively 

related to the real interest rate and deviations from its trend. Again, depending on the lag structure and the 

sequence of shocks assumed, it is possible to see the interest rate as weakly exogenous relative to the output 

gap. Finally, whether credit drives or responds to changes in demand remains an empirical question. In order to 

avoid issues associated with endogeneity, we: (i) assume that our variables contain information about the 

contemporaneous state of the business cycle but react to past or expected values of the business cycle or are 

generated by something exogenous to the business cycle;19 (ii) test this assumption by using lagged values of 

𝜉௧  in (3) and yielding results that are qualitatively very similar to what reported in Table 3; and (iii) test whether 

the cycle Granger-causes the exogenous variables. Results reported in Table 7 suggest that we always reject 

the null hypothesis that the exogenous variable does not Granger cause the business cycle while we always 

fail to reject that the cycle does not Granger cause the exogenous variable.20 

Contemporaneous and historical contribution of financial cycle proxies 
 

The observation equation in (3) can be used to estimate both the contemporaneous and historical contribution 

of financial cycle proxies to the business cycle. Figure 8 reports the contemporaneous contribution simply 

calculated as 𝛄ො𝛏𝐭. The procyclical behavior and the persistent and amplifying effect of financial cycle proxies 

are now more obvious than what was possible by simply comparing the static HP with the dynamic cycles in 

Figure 6. This is especially noticeable around the GFC and less so (if at all) during the COVID-19 recession 

which, as discussed above, was of a different nature. Towards the end of 2023, short term credit and housing 

prices had a negative or trivial contribution to the business cycle as they were growing at or below trend.  

 

    

18 But not a sufficient condition, as the large confidence intervals shown in IMF (2023), table A2.3 “output gaps”, suggest. 
19 For credit, one could think of net worth shocks affecting future production; in the case of inflation, one could think of changes in 

the monetary base. 
20 It is important to recognize that the Granger causality test is a test for strict, not weak, exogeneity. Weak exogeneity by itself does 

not supply enough restrictions that can be subjected to statistical tests. A test of strict exogeneity can be interpreted as joint 
tests of strict exogeneity and the assumptions that link weak exogeneity to strict exogeneity. 
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Figure 9 plots the historical contributions21 of short-term and long-term credit to the business cycle. Several 

things can be observed. The initial condition component ሺβ෠௧ሺ𝑦଴ െ τො଴ሻሻ is practically zero already around 2003, 

confirming what already suggested by the low estimated 𝐴𝑅ሺ1ሻ parameter (β෠ ൌ 0.672) that series have short 

memory.22 The historical contributions of both ST and LT credit (∑ β෠௧ି௝௧
௝ୀଵ 𝛄ො𝛏𝒋) display a clearly procyclical 

behavior: they tend peak before recessions and revert to their means before the business cycle. LT credit has 

the largest amplifying effect on the cycle during expansion and contractions periods. ST credit appears to have 

the largest contribution during recessions, likely because ST credit matures earlier than LT credit and banks 

can stop rolling over this type of credit earlier to improve their balance sheets. The unexplained component 

(∑ β෠௧ି௝௧
௝ୀଵ 𝛆ොଵ,୨) is particularly large around the COVID-19 pandemic. If anything, financial cycle proxies 

supported growth during the recession in 2020q2-q3 instead of amplifying the recession. In 2023, the historical 

contribution of LT credit was around two percentage points of potential GDP while ST credit had reverted to its 

mean. 

 

E. Conclusions 

The financial cycle in Kazakhstan has a small but significant contribution to the business cycle. Banking sector 

credit to individuals and housing prices contribute on average more to the business cycle than long-term and 

credit to corporates. This suggests that the financial cycle in Kazakhstan affects the business cycle more 

through consumption and construction than through investment. 

 

Headline inflation contains no information about the business cycle. This weak relationship between the output 

gap and inflation (flat Phillips curve) may reflect the large state footprint in the economy, a rigid labor market 

(with unemployment barely moving between cyclical peaks and troughs), price controls and subsidies. This 

confirms that inflation in Kazakhstan is primarily imported.  

 

Real interest rates contain limited information about the business cycle. Rates on loans to individual contain no 

information about the cycle while rates on loans to corporates have a small impact but different from zero only 

with a high p-value. This suggests that the interest rate channel of monetary policy works primarily through 

credit to corporates. 

 

The financial cycle displays procyclicality and persistence, and it has an amplifying effect on the business 

cycle. In the run up to recession periods, the static HP filter overestimates potential GDP as it fails to capture 

the divergence of financial proxies from their trend. Consequently, output gaps are lower. Conversely, after 

financial busts, the static HP filter fails to capture the extent to which the financial sector is holding back the 

economy, yielding optimistic output gap estimates. It is worth noticing that the amplification effect of the 

financial cycle proxies did not take place before or after the COVID-19 recession: during this period, the 

financial sector actually supported growth. Likely explanations for this include: (i) the relative loose monetary 

policy in 2022-23; (ii) the increasing state footprint in the financial sector and growing reliance on subsidized 

credit; (iii) policy responses that included subsidizing LC deposits and allowing pensioners to use their cash 

balances to buy houses; and (iv) increased housing demand from Russian citizens following the invasion of 

    

21 See Appendix II for calculation details. 
22 The initial condition is set at ሺ𝑦଴ െ τො଴ሻ ൌ ሺ𝑦ଵ െ τොଵሻ/β෠ where ሺ𝑦ଵ െ τොଵሻ is the first observation of the natural cycle estimated with (3).  



IMF WORKING PAPERS  Financial and business cycles: shall we dance?

 

INTERNATIONAL MONETARY FUND 18

 

Ukraine. 

 

The impact of the financial cycle suggests that macroprudential policy has a significant role in helping to 

manage Kazakhstan’s economic cycle while preserving financial stability, complementing macroeconomic 

policies. This highlights the importance of preserving significant buffers in bank balance sheets and 

implementing any needed balance sheet repair swiftly. In addition, since the impact of the financial cycle on the 

economy appears similar in both periods of expansion and contraction, macroprudential policy should be 

calibrated in a symmetric fashion in both periods.  

 

Finally, this paper contributes to the literature on financial and business cycles in two ways. It proposes a 

formal test for the stability of the mean of the exogenous variables to limit the likelihood that cycle estimates 

contain low frequency cycles that should instead be captured in the trend estimates. It also makes available a 

self-contained statistical software that drastically simplifies the estimation strategy followed in the paper. 

 

The parsimonious approach used in the paper produces comparatively good results, as it significantly reduces 

the confidence interval around the estimates of the cyclical component, while not requiring a detailed 

understanding of the intricate structure of the economy to estimate its trend and cycle or of the nature of 

financial frictions. This method contrasts with more complex structural approaches that attempt to jointly 

estimate multiple economic trends and cycles based on a deeper understanding and modeling of the economy. 

Still, caution should be exercised in relying exclusively on these real-time estimates for policy setting. The 

inherent limitations in end-sample estimates of the filter mean that policymakers should consider a range of 

indicators and analyses when making policy decisions. 
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Appendix I. Tables and Figures 

Table 1. Balance sheet of commercial banks 

(Percent of 2021 GDP) 

 
 

Assets 46.6 Liabilities 46.6

FX Assets 13.1 FX Liabilities 12.4

Cash 0.4 Cash 0.0

Deposits 6.7 Deposits 11.8

Debt 2.8 Debt 0.2

Loans 2.9 Loans 0.1

Shares & Equity 0.0 Shares & Equity 0.0

Other 1/ 0.3 Other 2/ 0.3

LC Assets 33.6 LC Liabilities 34.2

Cash 0.5 Cash 0.0

Deposits 2.2 Deposits 19.3

Debt 7.0 Debt 2.5

Loans 21.6 Loans 2.9

Shares & Equity 0.7 Shares & Equity 5.5

Other 1/ 1.5 Other 2/ 4.0

Memorandum items

Liquidity Ratio (percent) 3/ 57.8

LC Liquidity Ratio (percent) 3/ 44.4

FX Liquidity Ratio (percent) 3/ 82.3

FX Ratio (percent) 104.9

FX Funding Ratio (percent) 26.7

FX Net Open Position (percent) 11.2

Leverage (percent) 50.0

Sources: National Bank of Kazakhstan and Fund staff calculations. 

1/ Including insurance technical reserves, financial derivatives, other accounts 

receivable, and non financial assets.

2/ Including insurance and technical reserves, financial derivatives, and other accounts 

payable.

3/ Liquid assets include cash, deposits, and debt. Liquid liabilities include cash, deposits, 

and debt.
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 Figure 1. Gross claims of the banking sector 

(Percent of 2021 GDP 1/) 

Local currency Foreign currency 

  
1/ GG = general government, CB = Central Bank; ODC = Other depository corporations; OFC = Other  
financial corporations; HH = household sector; NFC = nonfinancial corporations; ROW = rest of the world. 
Source: National authorities’ data and authors’ calculations. 

 

 Table 2. Data and sources 
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 Table 3. Significance of exogenous variables 
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 Figure 2. Rolling mean of exogenous variables 1/ 

 
 

 Figure 3. Parameter stability 1/ 2/ 
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 Figure 4. CUSUM test for mean stability 

 
 

 Figure 5. Recession episodes 1/  
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Table 4. Significance of exogenous variables during recession episodes 

 
 

 Table 5. Switch to the IT regime  
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 Table 6. Contribution in distinct phases of the cycle  
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 Figure 6. HP and dynamic cycles 1/ 

 
 

 Figure 7. Confidence intervals of HP and dynamic cycles 1/ 
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 Table 7. Granger causality tests 

 
 

 Figure 8. Contemporaneous contribution to the business cycle 1/ 
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 Figure 9. Historical contribution of short- and long-term credit 1/  

 
 

 Figure 10. Historical contribution of credit to individuals and housing 1/  
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Appendix II. Derivation of the Historical 
Decomposition 

A linear, first order autonomous difference equation has the general form: 

 

 𝑦௧ାଵ ൌ 𝑎𝑦௧ ൅ 𝑏, for 𝑡 ൌ 0,1,⋯ (A.1) 

 

Where 𝑎 and 𝑏 are known constants. (A.1) can be solved forward by iteration if we know the initial condition 𝑦଴. 

The solution for 𝑎 ് 1 is: 

 

 

𝑦଴ ൌ 𝑦଴ 
𝑦ଵ ൌ 𝑎𝑦଴ ൅ 𝑏 
𝑦ଶ ൌ aሺ𝑎𝑦଴ ൅ 𝑏ሻ ൅ b 
𝑦ଷ ൌ 𝑎ሾ𝑎ሺ𝑎𝑦଴ ൅ 𝑏ሻ ൅ 𝑏ሿ ൅ 𝑏 
⋯ 

𝑦௧ ൌ 𝑎௧𝑦଴ ൅෍𝑎௝
௧ିଵ

௝ୀ଴

𝑏 

ൌ 𝑎௧𝑦଴ ൅ 𝑏 ቆ
1 െ 𝑎௧

1 െ 𝑎
ቇ 

ൌ 𝑎௧ ൬𝑦଴ ൅
𝑏

1 െ 𝑎
൰ ൅

𝑏
1 െ 𝑎

 

(A.2) 

 

Where 
௕

ଵି௔
 is the steady state value of 𝑦. 

 

A linear, first order non-autonomous difference equation has the general form: 

 

 𝑦௧ାଵ ൌ 𝑎௧ାଵ𝑦௧ ൅ 𝑏௧ାଵ, for 𝑡 ൌ 0,1,⋯ (A.3) 

 

The solution via forward iteration is given by: 

 

 

𝑦଴ ൌ 𝑦଴ 
𝑦ଵ ൌ 𝑎ଵ𝑦଴ ൅ 𝑏ଵ 
𝑦ଶ ൌ aଶሺ𝑎ଵ𝑦଴ ൅ 𝑏ଵሻ ൅ bଶ 
𝑦ଷ ൌ 𝑎ଷሾ𝑎ଶሺ𝑎ଵ𝑦଴ ൅ 𝑏ଵሻ ൅ 𝑏ଶሿ ൅ 𝑏ଷ 
⋯ 

𝑦௧ ൌෑ𝑎௜

௧

௜ୀ଴

𝑦଴ ൅෍ቌෑ 𝑎௜

௧

௜ୀ௝ାଵ

ቍ 𝑏௝

௧ିଵ

௝ୀ଴

൅ 𝑏௧ 

(A.4) 

 

The observation equation in (3) is a “partial” non-autonomous difference equation. It has a constant coefficient 

(the autoregressive parameter) but variable intercepts (the exogenous variables and error term). 

 

 𝑦௧ ൌ ሾ1 െβሿ ቂ
𝜏௧
𝜏௧ିଵ

ቃ ൅ ሾβ 𝛄ሿ ቂ
𝑦௧ିଵ
𝝃𝒕

ቃ ൅ 𝜀ଵ,௧ 

ሺ𝑦௧ െ 𝜏௧ሻ ൌ βሺ𝑦௧ିଵ െ 𝜏௧ିଵሻ ൅ 𝛄𝛏𝐭 ൅ εଵ,୲ 

(A.5) 
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Hence, its solution is a combination of the solutions of autonomous and non-autonomous difference equations 

just derived. Starting from (A.4) and taking 𝑎௜ ൌ 𝑎  ∀𝑖: 
 

 

𝑦௧ ൌෑ𝑎௜

௧

௜ୀ଴

𝑦଴ ൅෍൭ෑ 𝑎௜

௧

௜ୀଵାଵ

൱ 𝑏௝

௧ିଵ

௝ୀ଴

൅ 𝑏௧  

ൌ 𝑎௧𝑦଴ ൅෍𝑎௧ି௝
௧ିଵ

௝ୀ଴

𝑏௝ ൅ 𝑏௧ 

ൌ 𝑎௧𝑦଴ ൅෍𝑎௧ି௝
௧

௝ୀଵ

𝑏௝ 

(A.6) 

 

Therefore, by substituting the relevant in the observation equation (A.5) into (A.6): 

 

 

ሺ𝑦௧ െ 𝜏௧ሻ ൌ βሺ𝑦௧ିଵ െ 𝜏௧ିଵሻ ൅ 𝛄𝛏𝐭 ൅ εଵ,୲ 

ൌ β௧ሺ𝑦଴ െ 𝜏଴ሻ ൅෍β௧ି௝
௧

௝ୀଵ

𝑏௝ 

ൌ β௧ሺ𝑦଴ െ 𝜏଴ሻ ൅෍β௧ି௝
௧

௝ୀଵ

൫𝛄𝛏𝒋 ൅ εଵ,௝൯ 

(A.7) 

 

Which can be rearranged into:  

 

 ሺ𝑦௧ െ τ୲ሻᇣᇧᇧᇤᇧᇧᇥ

𝑵𝒆𝒖𝒕𝒓𝒂𝒍 𝒄𝒚𝒄𝒍𝒆

ൌ β௧ሺ𝑦଴ െ τ଴ሻᇣᇧᇧᇤᇧᇧᇥ

𝑰𝒏𝒊𝒕𝒊𝒂𝒍 𝒄𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏

൅෍β௧ି௝
௧

௝ୀଵ

𝛄𝛏𝒋
ᇣᇧᇧᇤᇧᇧᇥ
𝑬𝒙𝒐𝒈𝒆𝒏𝒐𝒖𝒔 
𝒄𝒐𝒎𝒑𝒐𝒏𝒆𝒏𝒕ሺ𝒔ሻ

൅෍β௧ି௝
௧

௝ୀଵ

εଵ,௝

ᇣᇧᇧᇤᇧᇧᇥ
𝑼𝒏𝒆𝒙𝒑𝒍𝒂𝒊𝒏𝒆𝒅 
𝒓𝒆𝒔𝒊𝒅𝒖𝒂𝒍

 (A.8) 

 

  



IMF WORKING PAPERS  Financial and business cycles: shall we dance?

 

INTERNATIONAL MONETARY FUND 31

 

References 

Abilov, N. (2021) The role of banking and credit in business cycle fluctuations in Kazakhstan, NAC Analytica 

Working Paper 8, NAC Analytica, Nazarbayev University. https://ideas.repec.org/p/ajx/wpaper/8.html  

Baldini, A. (2005) Fiscal Policy and Business Cycles in an Oil-Producing Economy: The Case of Venezuela, 

IMF Working Paper WP/05/237. 

Benes, J., K. Clinton, R. Garcia-Saltos, M. Johnson, D. Laxton, P. Manchev, and T. Matheson (2010) 

Estimating Potential Output with a Multivariate Filter, IMF Working Paper WP/10/285. 

Berger, H., T. Dowling, S. Lanau, W. Lian, M. Mrkaic, P. Rabanal, and M. Taheri Sanjani (2015) Steady as She 

Goes—Estimating Potential Output During Financial “Booms and Busts”. IMF Working paper WP/15/233 

Bergholt, D., V.H. Larsen, and M. Seneca (2017) Business cycles in an oil economy. BIS working paper No 

618. 

Bernanke, B.S., and M. Gertler (1989) Agency Costs, Net Worth, and Business Fluctuations, The American 

Economic Review, 79(1):14-31. 

Bernanke, B.S., M. Gertler, and S. Gilchrist (1999) The financial accelerator in a quantitative business cycle 

framework. In J.B. Taylor and M. Woodford (eds.): Handbook of Macroeconomics, Chapter 21:1341-393. 

Elsevier Science B.V. 

Blagrave, P., R. Garcia-Saltos, D. Laxton, and F. Zhang (2015) A Simple Multivariate Filter for Estimating 

Potential Output, IMF Working Paper WP/15/79. 

Borio, C. (2014) The financial cycle and macroeconomics: What have we learnt? Journal of Banking and 

Finance 45:182-198 

Borio, C., C. Furfine, and P. Lowe (2001) Procyclicality of the financial system and financial stability: issues and 

policy options. In BIS (eds): Marrying the macro- and micro-prudential dimensions of financial stability, 

Chapter 1:1-57. https://EconPapers.repec.org/RePEc:bis:bisbps:01  

Borio, C., P. Disyatat, and M. Juselius (2013) Rethinking potential output: Embedding information about the 

financial cycle. BIS Working Paper No 404. 

Borio, C., P. Disyatat, and M. Juselius (2014) A parsimonious approach to incorporating economic information 

in measures of potential output BIS Working Paper No 442. 

Brown, R.L., J. Durbin, and J.M. Evans (1975) Techniques for testing the constancy of regression relationships 

over time. Journal of the Royal Statistical Society, Series B 37: 149–192. https://doi.org/10.2307/2986299 . 

Brunnermeier, M., T.M. Eisenbach, and Y. Sannikov (2013) Macroeconomics with Financial Frictions: A 

Survey. In D. Acemoglu, M. Arellano, and E. Dekel (eds) Advances in Economics and Econometrics, Tenth 

World Congress of the Econometric Society. Cambridge University Press. 

Claessens, S., M.A. Kose, M. Terrones (2015) How do business cycle and financial cycle interacts? IMF 

Working paper WP/11/88 

Dell’Ariccia, G., E. Ebrahimi, and D. Igan, and D. Puy (2016), Discerning Good from Bad Credit Booms: The 

Role of Construction. IMF Staff Discussion Note SDN/20/02. 



IMF WORKING PAPERS  Financial and business cycles: shall we dance?

 

INTERNATIONAL MONETARY FUND 32

 

Cúrdia, V., and M. Woodford (2010) Credit spreads and monetary policy, Journal of Money, Credit and 

Banking, 42(1):3-35. 

Furlanetto, F., P. Gelain, and M. Taheri Sanjani (2021) Output gap, monetary policy trade-offs, and financial 

frictions. Review of Economic Dynamics 41:52–70 

Gerali, A., S. Neri, L. Sessa, and F.M. Signoretti (2010) Credit and banking in a DSGE of the Euro Area. 

Journal of Money, Credit and Banking, 42(1):107-142. 

Gertler, M., and N. Kiyotaki (2010) Financial Intermediation and Credit Policy in Business Cycle Analysis. In 

B.M. Friedman and M. Woodford (eds.): Handbook of Monetary Economics, 3: 547-599. Elsevier Science 

B.V. 

Hajdenberg, A. (2024) Drivers of Inflation. Selected Issues paper for the 2023 Art. IV Staff Report. 

https://www.imf.org/en/Publications/CR/Issues/2024/02/07/Republic-of-Kazakhstan-Selected-Issues-

544623  

Hamilton, J.D. (1994) Time Series Analysis. Princeton, NJ: Princeton University Press 

Hodrick, R.J., and E.C. Prescott (1981) Postwar U.S. business cycles: An empirical investigation, Carnegie 

Mellon University Discussion paper, No. 451 

Hodrick, R.J., and E.C. Prescott (1997) Postwar U.S. business cycles: an empirical investigation. Journal of 

Money Credit and Banking 29(1):1–16. 

Iacoviello, M. (2005) House Prices, Borrowing Constraints, and Monetary Policy in the Business Cycle. 

American Economic Review, 95(3): 739-764. 

IMF (2023) Monetary Policy: Where Do the Middle East and Central Asia Stand? In “The Middle East and 

Central Asia Regional Economic Outlook. Safeguarding Macroeconomic Stability amid Continued 

Uncertainty in the Middle East and Central Asia” Chapter 2.  

Impavido, G. (2024) MVFILTER: STATA module to compute multivariate time-series filter. Statistical Software 

Components S459295, Boston College Department of Economics, revised 02 Mar 2024. 

https://ideas.repec.org/c/boc/bocode/s459295.html 

Jönsson, K. (2010) Trend extraction with a judgement-augmented hodrick–prescott filter. Empirical Economics 

39:703–711. 

Kiyotaki, N., and J. Moore (1997) Credit Cycles. Journal of Political Economy 105:211–248. 

Kuttner, K. N. (1994) Estimating Potential Output as a Latent Variable. Journal of Business and Economic 

Statistics, 12:361–68. 

Laxton, D., and R. Tetlow (1992) A Simple Multivariate Filter for the Measurement of Potential Output. 

Technical Report no. 59 (Ottawa: Bank of Canada). 

Mohr, M. (2005) A trend-cycle(-season) filter. ECB Working paper series No. 499. 

Rabanal, P., and M. Taheri Sanjani (2015) Financial Factors: Implications for Output Gaps. IMF Working Paper 

WP/15/153 

Ravn, M.O., and H. Uhlig (2002) On Adjusting the Hodrick-Prescott Filter for the Frequency of Observations. 

The Review of Economics and Statistics 84 (2): 371–376. 



IMF WORKING PAPERS  Financial and business cycles: shall we dance?

 

INTERNATIONAL MONETARY FUND 33

 

Reinhart, C.M., and K.S. Rogoff (2009) The Aftermath of Financial Crises, American Economic Review: Papers 

& Proceedings 99:2, 466–472. 

Schneider, W. (1988) Analytical uses of Kalman filtering in econometrics: A survey. Statistical Papers 29:3-33. 

https://doi.org/10.1007/BF02924508. 

Stock, H., and M.W. Watson (1988). Median Unbiased Estimation of Coefficient Variance in A Time-varying 

Parameter Model. Journal of the American Statistical Association, 83(441): 349-358. 

Taheri Sanjani, M. (2014a) Financial Frictions and Sources of Business Cycle. IMF Working Paper WP/14/194 

Taheri Sanjani, M. (2014b) Financial Frictions in Data: Evidence and Impact. IMF Working Paper WP/14/238 

Watson, M. W. (1986) Univariate Detrending Methods With Stochastic Trends. Journal of Monetary Economics, 

18:49-75. 

Zhou, J. (2022) Shocks and monetary policy transmission in Kazakhstan: empirical findings from an estimated 

DSGE model. Selected Issues Paper for the 2021 Article IV consultation. 

https://www.elibrary.imf.org/view/journals/002/2022/114/article-A002-en.xml  

 



 

Financial and business cycles: shall we dance? 

Working Paper No. WP/24/XX 

 

 


