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1 Introduction

The National Bank of Kazakhstan (NBK) operates an inflation-targeting framework, using
its policy rate—set within a symmetric corridor—as the main instrument to keep annual
headline inflation near the 5 percent medium term target. As of end-December 2025, the
policy rate stood at 18 percent, the Kazakhstan Stock Exchange (KASE) reverse repo facility,
at the upper bound of the corridor, provided overnight liquidity at 19 percent, and the
overnight deposit facility, at the lower bound of the corridor, absorbed excess liquidity at
17 percent. Since 2023, surplus liquidity has been primarily absorbed through daily 7-day
deposit auctions conducted at the NBK’s initiative (Figure 1), on a full-allotment basis at the
policy rate. OtOther liquidity absorption tools include notes at various maturities. In early
2026, the NBK expanded its short-term note issuance, capping 1-month notes at 1 trillion
tenge and 3-month notes at 500 billion tenge.

Policy rate decisions and open market operations are aimed at steering short-term inter-
bank rates around the base rate. In the absence of a reliable OTC-based inter-bank bench-
mark rate, the Tenge Over Night Index Average (TONIA) is currently the primary operational
target of monetary policy for the NBK. It is a risk-free, weighted average, interest rate for
one-day (overnight) repo transactions secured by government securities on the KASE. While
the TONTA cannot directly affect variables such as the general price level, it can shape market
expectations and financial conditions. In this manner, the operational target transmits pol-
icy signals via market interest rates, especially deposit and lending rates, thereby influencing
price-setting behavior.

Monetary policy has been implemented in the context of ample liquidity. The buildup has
primarily reflected unsterilized foreign exchange reserve accumulation associated with the
sale of hydrocarbons and raw materials, substantial quasi-fiscal liquidity injections during
and after the 2008 and 2014 /15 banking crises (Mare et al. 2023), post COVID-19 pandemic
support measures,' and targeted interventions to preserve financial stability at the onset of
the war in Ukraine.? In particular, since 2011, the NBK has served as the primary purchaser of
domestically produced gold. However, only since January 2025, has it adopted a “neutrality”
principle for these purchases, sterilizing the associated tenge liquidity injections. Under this
“neutrality” principle, gold purchases are offset in the following quarter by foreign exchange
sales to sterilize the liquidity impact of earlier transactions and mitigate pressures on the
local currency market. Purchase volumes are pre-announced on a monthly basis, operations
are smoothed throughout the trading day, and the NBK acts as a price taker in the market.
At end-2025, total liquidity reached about KZT 9.1 trillion including about KZT 6.6 trillion
excess liquidity primarily absorbed through deposit-auctions an about KZT 2.6 trillion that
banks kept in the correspondent accounts to comply with the required reserve regulation and
meet precautionary liquidity needs (Figure 1).

IKey measures, which resulted in an increase in deposits and therefore liquidity in the period 2020-22, in-
cluded reducing risk-weighting ratios for SME and foreign currency loans, decreasing the capital conservation
buffer and the liquidity coverage ratio to to encourage loan restructuring.

2The NBK provided a interest subsidy on tenge deposits to fight dollarization in the context of weakening
exchange rate which encouraged the accumulation of tenge liquidity.
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Liquidity levels in Kazakhstan are high relative to other commodity-rich floating exchange
rate economies. Cross-country comparisons are complicated by several factors, including
differences in banks’ funding structures, reserve requirement regimes, the state’s footprint
in the economy, caps on lending or deposit rates, and the extent to which governments or
central banks fund the banking sector.> Comparisons are also sensitive to where liquidity is
recorded on balance sheets. Using comparable data across countries, liquidity as a share of
bank deposits in Kazakhstan appears elevated (Figure 2).

Excess liquidity has weakened the link between the base rate and its operational target and
the NBK is now re-calibrating the tools used to absorb liquidity. Since 2023, the TONIA rate
has been frequently falling at the bottom of the interest rate corridor (Figure 3) suggesting
a weakening of the interest rate channel of monetary policy and the need to re-calibrate
liquidity absorption instruments. Inflation has been diverging from its target since 2019
(Figure 4) . Starting in September 2025, with the aim to decrease its reliance on short-term
liquidity tools, the NBK has started increasing the minimum reserve requirement and has
plans to increase its reliance on central bank notes to absorb structural liquidity.

This paper examines the impact of voluntary and involuntary liquidity on monetary policy
effectiveness and inflation in Kazakhstan. The remainder of the paper is organized as follows.
Section (2) reviews the literature on banks’ demand for liquidity and its implications for mon-
etary policy transmission. Section (3) presents a simple liquidity risk management model to
characterize the key determinants of voluntary liquidity demand. Section (4) considers select
extensions of the base model to guide the selection of variables used in the following empirical
strategy. This is implemented in two-stages: Section (5) estimates voluntary and involuntary
liquidity demand, and Section (6) assesses their impact on monetary policy transmission and
inflation. Section (7) concludes.

2 Literature review

The asset management literature on banks’ demand for liquidity treats liquid assets as an
insurance against early deposits withdrawal. In this literature, banks act as liquidity insurers
for households facing idiosyncratic consumption shocks (Bryant 1980, 1981; Diamond and
Dybvig 1983). When such shocks are imperfectly correlated, the required stock of liquid
assets grows less than proportionally with total assets, allowing part of deposits to fund
higher-yield, illiquid investments. The optimal size of a bank’s liquidity buffer thus reflects
a trade-off between the lower returns on liquid assets held for insurance purposes and the
higher returns on illiquid assets (Baltensperger 1980; Santomero 1984).

This opportunity cost is not the only determinant of the demand for liquid assets. Banks
also face a cost of not holding sufficient liquidity. When liquidity shortfalls arise, banks may
be forced to obtain funding at punitive terms, such as through emergency market borrowing

3For example, in countries without a single treasury account, governments may hold cash balances in
commercial banks, inflating measured liquidity.
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or central bank standing facilities, implying a penalty associated with liquidity shortages. To
these cosots, one must add other non-negligible costs associated with portfolio adjustment
(Baltensperger and Milde 1976, Agénor et al. 2004, and Stanhouse 1986). Banks may also
need to invest in understanding depositors’ types and behavior to minimize the risk of lig-
uidity shortfalls. All these costs increase the bank’s marginal cost of external finance in a
moment of crisis (Calomiris et al. 2024). Using aggregate data for Thailand, Agénor et al.
(2004) show that banks’ liquidity holdings can also be positively related to the volatility of
the money market rate, which, in turn, proxies the need for self-insurance. At the same time,
Poole (1968) argues that a mean preserving spread in the distribution of deposit withdrawals
should not necessarily result in higher reserve positions as the shock would leave banks with
both excess and deficient reserves. This result may differ if banks were risk averse. Caprio
and Honohan (1993) argue that credit demand or supply constraints also influence the build-
up of excess liquidity on banks’ balance sheet. For instance, unsatisfied demand in the goods
market causes households to hold higher money balances that show up as higher deposits and
excess reserves. This could be a structural phenomenon, like in the economies transitioning
from central planning when goods rationing forced households to accumulate savings, or when
soft budget constraints enable the State to crowd-out the private sector providing credit at
below market clearing rates. It could also be a cyclical phenomenon when households expect
constraints in the goods market to be relaxed. This generates a pent-up demand for future
goods in the form of accumulated money balances, as it happened during the COVID-19
pandemic, rather than a reduction in the labor supply as it would be expected. Risk averse
banks may also ration credit even if borrowers are willing to pay higher interest rates or
are willing to borrow more. When banks are unable to differentiate the risk of the different
borrowers, credit is rationed as higher lending rates may attract riskier borrowers (adverse
selection) reducing portfolio profitability. Costly verification of the borrower’s use of credit
(moral hazard) could similarly lead to a backward bending supply curve as higher lending
rates would increase the borrower’s risk of default (Stiglitz and Weiss 1981; Akerlof 1970;
Bester and Hellwig 1987; Williamson 1986, 1987; Townsend 1979; and Gale and Hellwig
1985). Other possible determinants of excess liquidity include: (i) large informal economy
which generates bank deposits (and hence reserves) endogenously; (ii) high remittances that
cause a build-up of deposits when households convert foreign currency into local currency;
and (iii) unsterilized foreign exchange market interventions (Khemraj 2007).

Deposit withdrawals in excess of the expected household demand for liquidity needs gen-
erate negative externalities that cause banks to hold fewer liquid assets than what is socially
optimal. The need to raise cash during a crisis lowers asset prices for other banks that might
also need to sell. Individual banks do not account for this fire-sale externality leading them
to hold too few liquid assets in aggregate. Alternatively, externalities can cause bank runs
and transform idiosyncratic liquidity risk into systemic risk. Two key externalities have been
identified as underlying causes of bank runs. In one class of models bank runs are caused
by coordination failures among depositors (herding). When depositors observe early with-
drawals by other depositors, they may interpret this as a signal of banks problems triggering
a bank run. Le., runs occur due to self-fulfilling nature of depositors’ expectations concerning
the behavior of their peers (Bryant 1980, 1981; Diamond and Dybvig 1983; Postlewaite and
Vives 1987; Goldstein and Pauzner 2005; Rochet and Vives 2004; Freixas and Rochet 2008;
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and Peck and Setayesh 2023). In the other class of models, bank runs occur as result of
asymmetric information concerning bank fundamentals. In these models, depositors receive
noisy signals about banks’ profitability and a run can be triggered even in the good state of
the world. By holding reserves, banks try to insulate themselves against the liquidity risk of
a small number of “misinformed” early withdrawals in states of the world where the return
on their assets is actually good (Chari and Jagannathan 1988; Jacklin and Bhattacharya
1988; Calomiris and Kahn 1991; Parlatore 2024). The presence of externalities associated
with liquidity shocks justifies government intervention in the form of different regulatory
responses and institutional arrangements to limit the probability of liquidity shortfalls, the
possibility of contagion, and their costs. At the bank level, these include liquidity coverage,
net stable funding, capital, and debt-equity convertibility regulations, among others. At the
aggregate level these include mechanisms such as narrow banking, the lender of last resort,
deposit insurance, and reserve requirements. These regulatory responses and institutional
arrangements either reduce the need for self insurance by the individual bank or force them to
endogenize the negative externality associated with liquidity shortfalls thereby forcing banks
to hoard high-quality liquid assets, hence, reducing their demand for excess reserves.

The literature on the impact of excess liquidity on monetary policy effectiveness generally
finds that excess liquidity negatively impacts the effectiveness of monetary policy with in-
voluntary excess liquidity being particularly detrimental. Saxegaard (2006) investigates the
relationship between excess liquidity and the effectiveness of monetary policy in Sub-Saharan
Africa. It finds that an abundance of liquidity can diminish the impact of monetary policy
measures on inflation and economic activity, primarily because excess liquidity leads to re-
duced interest rate sensitivity and can undermine policy transmission channels. In particular,
it distinguishes between voluntary excess liquidity, held for precautionary motives, and invol-
untary excess liquidity. With voluntary excess liquidity, monetary policy would, in principle,
be effective. A tightening (loosening) of the monetary stance would cause a deficit (surplus)
in excess liquidity with respect to what is optimal for precautionary motives. To restore
equilibrium, banks would contract (expand) credit to restore the optimal level of liquidity.
When excess liquidity is involuntary banks have an additional constraint in adjusting credit
in response to changes in the monetary stance. Bathaluddin et al. (2012) follows a similar
approach and finds similar results for Indonesia. Girotti and Horny (2023) highlight how a
tightening of the monetary stance increases excess liquidity remuneration and therefore, it
reduces the opportunity cost of holding such reserves. Banks holding more excess liquidity
experience a greater boost in revenue and net worth increasing their capacity to lend and
therefore, reducing their incentive to transmit policy rate hikes to loan rates. In a similar
vein, Agénor and Aynaoui (2010) argue that excess liquidity may cause deposit rate not to
respond to a monetary contraction and to induce an easing of collateral requirements on
borrowers (deterioration of underwriting standards) which, in turn, may translate into lower
lending rates. Irrespective of the specific channel, an analysis of the impact of excess liquidity
on the monetary policy transmission mechanism requires an understanding of the extent to
which excess reserves are consistent with the commercial banks’ demand for excess reserves
for precautionary motives.
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3 A simple model of reserve management

This section builds on Baltensperger (1980), especially section 2.1, Agénor et al. (2004),
and section 8.2 of Freixas and Rochet (2008) to present a simple model of liquidity risk
management for a bank.

Consider a representative bank with given liquid liabilities D (deposits) that invests in
illiquid assets L (loans). The maturity mismatch between assets and liabilities gives rise to
liquidity risk that the bank needs to manage. The way the bank manages this risk is to
determine at the beginning of the period the optimal level R of interest bearing liquid assets
(reserves) out of D.

Let rp, rr, and r denote the exogenous deposit, lending and reserve rates, respectively,
and assume a risk neutral bank. At the end of the period, the net outflow of deposits is
given by a random variable z ~ ¢[0, D]. If x does not exceed R (i.e., x < R), the bank
has enough liquid assets to meet the net outflow of deposits. This, happens with probability
O(R) > 0. If x exceeds R (i.e., z > R), the bank faces a liquidity shortage. This happens
with probability (1 — ®(R)) > 0. In order to honor its liabilities, the bank needs to borrow
the reserve deficiency (r — R) > 0 at penalty rate r, yielding a penalty cost r,(x — R) > 0
proportional to the borrowed amount. Under these assumptions, the bank’s expected profit
maximization problem is given by:

D

m]%X EI) = TLL+TR—TDD—TP/R (x — R) ¢(x) dx (la)
st. L=D-R, (1b)
z ~ ¢[0, D] (1c)

After substituting the constraint (1b) into the objective function (1a), one can show that
expected profits are a function of the bank’s interest margin (r, — rp) reduced by: (i) the
opportunity cost (rp — r) of holding reserves,® and (i) by the expected cost of liquidity

shortages 7, f}?(m — R)¢p(x) dx.
The first order condition of the problem (4) is given by:
(rp —r) =1y [1 - ®(R)] (2)

which says that the representative bank will hold reserves until the marginal opportunity
cost of an additional unit of reserves (rp — r) is equal to the marginal reduction in expected
cost of liquidity shortages r, (1 — ®(R)).

4Notice that (r —r) > 0 as liquidity and credit risk premia dictate that r < rr.
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Hence, in equilibrium, the optimal level of reserves is given by:

R — ! {Tp _ (;L _ 7“)} (3)

which is decreasing with the opportunity cost of holding reserves and increasing in the penalty
rate.’

Notice that for R* > 0 in equation (3), it is necessary that the penalty rate be larger than
the opportunity cost of holding reserves (i.e., r, > r, — r). Now, the penalty rate r, has
often been interpreted as the discount rate for the bank to borrow the liquidity shortfall. If
this were the case, it is unclear that the necessary condition for R* > 0 be met. Essentially,
banks are borrowing a liquid asset and, without additional information, the most that one
can safely assume is that » < r, < 7, which is not sufficient for R* > 0. One assumption that
has been used to justify positive reserve holdings in equilibrium is to say that the marginal
cost of borrowing liquidity 7, includes transaction costs and other inconveniences, such as
the need for the bank to rearrange its portfolio at short notice, that could be very high
(Baltensperger 1980). More intuitively, if the end-of-period penalty rate were to be lower
than the beginning-of-period opportunity cost of holding reserves, the bank would have no
incentives to hold reserves to start with.

4 Select extensions to the base model

The baseline model outlined above captures the core intuition of bank liquidity risk man-
agement but requires extension to improve realism and align with the determinants of liquid
asset demand identified in Section (2) before empirical application in Section (5). This
section examines the effects of mandatory reserve requirements—used as a proxy for govern-
ment intervention—and liquidity risk, modeled as a function of unexpected fluctuations in
cash demand and output, along with their associated volatility.

4.1 Mandatory reserve requirements

Under a contemporaneous reserve requirement regime, the bank must hold reserves at least
equal to a fraction 6 of deposits D.5 Total reserves can therefore be expressed as R = 0D+ 7,
where Z denotes excess reserves.

5Using the inverse function theorem one can show that the derivative of the inverse of a strictly increasing
cumulative distribution function (CDF) is also strictly positive.

6Contemporaneous reserves require banks to hold reserves against current deposits (same time period).
They are intended to strengthen the linkage between bank reserves and the money supply to reduce short-
term monetary fluctuations. Lagged reserves base requirements on past deposits (e.g., two weeks prior).
They are intended to make it easier for banks to calculate and plan their required reserves with certainty,
improving bank reserve management. Lagged reserve requirement are thought not to affect the demand for
liquid assets by banks (Santomero 1984).
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This requirement shifts the liquidity problem to the management of reserves in excess of
the mandated level. It also lowers the critical value of the liquidity shortfall x beyond which
a reserve deficiency and borrowing costs occur. Absent reserve requirements, this threshold
equals beginning-of-period reserves R (Section (3)). With reserve requirements, the end-of-
period total reserves must be greater or equal to the proportion 6 of end-of-period deposits
((R—z) > 6(D — x)) which implies that excess reserves must be Z = (R —6D) = (1 — 0)x.
The bank incurs borrowing penalty costs if the liquidity shock exceeds the threshold x >
Z/(1 —0) = Z. The penalty costs are proportional to the reserve deficiency (z — Z)(1 —6).

With this modification, the bank’s expected profits maximization problem becomes:

mZaX EIl)=r,L+rR—rpD —r,(1—0) /Z (3: — Z) o(z) dx (4a)
st. L=D-R, (4b)
R=6D+ Z, (4c)
z ~ ¢[0, D] (4d)

Hence, in equilibrium, the optimal level of excess reserves is given by:

ARSE {w] (1-0) (5)

Tp

which is decreasing with the opportunity cost of holding excess reserves (r;, — r) and increas-
ing in the penalty rate r,, as in the case of no reserve requirements, but also a decreasing
function of the mandatory reserve requirement rate 6.

4.2 Liquidity risk

The current model specification does not permit analysis of the effect of liquidity risk on the
demand for excess reserves. To address this limitation, deposit withdrawals are assumed to
follow a normal distribution,” allowing liquidity risk to be characterized in terms of expected
withdrawals and their volatility.

Let the deposit withdrawals  ~ N (g, 0?). As before, the bank incurs ‘borrowing penalty
costs if # > Z/(1 — 0) = Z with the reserve deficiency given by (z — Z)(1 — ¢). With a
normal distribution, the probability of this happening is the same as the probability that

i=(x—p))o>(Z—p))o=7Z. The normalized reserve deficiency, when the liquidity shock
exceeds this threshold, is now [(:1?0 +p) — (ZU + ,uﬂ (1—8), or more simply (Z—Z)o(1—6).

"This assumption is adopted for analytical tractability, despite permitting unbounded withdrawals.

Page 7 of 30



With this modification, the bank’s expected profits maximization problem becomes:

max ﬂﬂhﬂﬂﬁwR—mD—%ﬂr—ﬁéw@—§»Mﬂﬁ (6a
st. L=D-—R, (

R=0D+Z, (6¢
% ~ N[0, 1] (6d

where ¢ is now the standard normal density function.

The optimal level of excess reserves is given by:

7" = (<1>—1 {w] o+ u) (1-6) (7)

Tp

which is decreasing with the opportunity cost of holding reserves (r; — r), increasing in the
penalty rate r,, decreasing in the reserve requirement rate 6, increasing in the average deposit
withdrawal 1, and increasing in the volatility of deposit withdrawal o?.

The modification just made to our base model is not earth shattering: we simply say
that higher liquidity risk, in the form of either higher average withdrawals u or volatility o,
increases the demand for precautionary excess reserves.

4.3 Business cycle

Business and financial cycles are correlated (Borio et al. 2001 and Claessens et al. 2011). In
the presence of financial frictions, such as costly state verification of idiosyncratic temporary
shocks to entrepreneurs’ net worth, the financial cycle shows a persistent impact on the
business cycle (Bernanke and Gertler 1989). In other words, during economic expansions, loan
demand rises, risk premiums fall, rates may ease (or banks ease standards) thus amplifying
the business cycle in the upswing. During contractions (recessions), risk premia jump, loan
standards tighten, rates often rise relative to safe assets, making borrowing harder, thus
dragging recessions for longer than it would be otherwise.

We can introduce the business cycle and related changes in risk aversion for banks in our
model by assuming that the demand for loan, the supply of deposits, and their interest rates
are a function of the business cycle as follows:

L(ry,Y) = f(r(Y))Y

D(rp. ¥) = glrp(Y))Y ®)

where Y is the business cycle, the demand for loans decreases with the lending rate (% <0},

banks lower their underwriting standards to deliver a higher credit volume when the output
gap opens (‘ZZ’—; < O), and therefore the demand for loans increases when the output gap
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opens <% = %%’"—;Y + f(rp(Y)) > O), the supply of deposits increases with the deposit

rate (ﬁ—i > 0), banks need to attract more funds to provide more loans when the output

gap opens (Cg—)? > 0), and therefore the supply for deposits increases when the output gap

opens (% = 2900y 4 g(rp(Y)) > o).

These considerations about the business cycle suggest that its net impact on liquid assets
is ambiguous. On the one hand, a positive output gap reduces banks’ demand for liquid
assets as lending expands. On the other hand, in order to finance more loans, banks need
to raise more deposits which, in turn, would lead to higher liquid assets (Acharya and Naqvi
2012), as this increases the cost of expected liquidity shortfalls.

The business cycle affects the demand of excess reserves also through the transactional
demand for cash. A positive output gap increases the transactional demand for cash (j—g > O)

and its volatility <g;’—§ > O). This, in turn leads banks to expect higher deposit withdrawals

on average (g—}‘ﬁ = g—g% > O) and higher volatility (d‘% = %fg—g > O) and therefore, lead

them to increase their holdings of excess reserves.

5 Estimating voluntary excess liquidity

Sections (3) and (4) give us a rich enough model specification of the optimal demand for
excess reserves® that we can pass to the data with the following a priori impacts on excess
reserves:

7% = g (T_Iﬂ‘?;’?jf“li,gr’0’}£7iy7€’0-+c) (9)

We proceed by estimating equation (9) using OLS as follows:

o (58) (2o (1) o )
n\| —— = Q) apin \ —— Qlmn | —— azln |\ —
D t D t—1 D t D t (10)

+ Qyry ¢ + 055dcom'd,t + aﬁdrus,t + €&

where F'L is the excess liquidity held by commercial banks as reported in the central bank
monetary survey, D is total banking sector deposits, RR is the required reserves appearing
in the central bank monetary survey and capturing the regulatory component of liquidity
demand,® C is the currency in circulation proxying household transactional demand for cash,

8Potential additional extensions to the model encompass the diversification of asset and liability portfolios,
the interaction between deposits and capital, and the implications of information costs, deposit insurance,
and lender of the last resort, among others. Each of these extensions would ultimately alter the opportunity
cost associated with expected liquidity shortfalls, thereby influencing the demand for excess reserves in a
manner analogous to the approach discussed in this section.

9This item includes the total deposits in the correspondent accounts.

Page 9 of 30



rr, is the lending rate proxied by the consumer loans lending rate and representing the op-
portunity cost of holding excess reserves, d.o,;q and d,,s are step dummies controlling for
structural breaks in liquidity associated with the COVID-19 and the Russia—Ukraine shocks,
respectively, and € is the usual error term.'’

Figure (5) shows the ratio of excess liquidity to total bank deposits over the period De-
cember 2015 and December 2025. Excess liquidity increased sharply during the COVID-19
period and remained elevated thereafter. However, as predicted by our model in Section
(4), starting in October 2025, it decreased rapidly when the central bank started increasing
the reserve requirement. Figure (6) shows the reserve requirement ratio over the same pe-
riod. Required reserves were eased after 2018 primarily to combat high dollarization rates,
encourage the use of the tenge, and provide liquidity to a banking sector needing to repair
its balance sheet after the 2014/15 banking crisis. In addition, reserve requirements declined
markedly in 2023 due to a sharp decrease in FX reserve requirements. Figure (7) shows the
currency-to-deposit ratio which increased gradually prior to the pandemic and moderated
afterward. The decrease in currency in circulation in Kazakhstan after 2020 is primarily
driven by a rapid government-supported transition toward a cashless economy, accelerated
by the COVID-19 pandemic, technological advancements in banking, and the adoption of
digital payments. While cash usage in transactions has fallen, the shift away from physical
currency also stems from the growth of P2P (person-to-person) transfers used as substitutes
for POS terminals, as well as the anticipation of a national digital currency (Digital Tenge).
Finally, Figure (8) reports the lending rate, which declined gradually during 2016-2019 amid
the NBK'’s easing cycle, spiked temporarily in 2020 due to pandemic-related and exchange
rate shocks, and remained elevated and more volatile from early 2021 onward, in line with
policy rate hikes during the subsequent tightening cycle in response to rising inflation and
geopolitical shocks.

Table (1) reports the OLS estimates based on monthly data from June 2016 to December
2025. All variables are demeaned and detrended!! prior to estimation. Phillips—Perron tests
reported in (Table 2) are broadly supportive of stationarity. The lagged dependent variable,
In(EL/D);_1, is capturing persistence in excess liquidity and is positive and statistically
significant. The estimated coefficient of about 0.42 implies that a 1 percent higher level of
excess liquidity last month is associated with a 0.42 percent higher level this month, consistent
with gradual adjustment in banks’ liquidity management. The coefficient on In(RR/D); is
negative and significant. A 1 percent increase in reserve requirement ratio is associated
with roughly a 0.34 percent decline in excess liquidity, consistent with our model in Section
(4), which predicts that once a larger share of reserves becomes mandatory, banks need less
excess liquidity on top of that minimum. The currency-to-deposit ratio, (n(C/D),, enters
with a positive and significant coefficient. A 1 percent increase in cash demand relative to
deposits is associated with a nearly proportional increase in excess liquidity, consistent with
our model in Section (4). This suggests that stronger transactional demand for cash raises

10A]] variables are defined in Appendix II.

" This is done without taking into account the structural breaks in the series. Another valid alternative
to this approach is to account for the mean and trend shifts associated with the structural breaks when
demeaning and detrending. This would not require the use of the dummies in the regressions.

Page 10 of 30



potential outflow risk and precautionary liquidity buffers. The lending rate, r;, carries a
negative and statistically significant coefficient. A 1 percent point increase in the lending
rate is associated with a decline in excess liquidity of about 0.05 percent, consistent with
our model in Section (4), that higher opportunity cost of holding liquid assets relative to
lending are associated with lower excess liquidity. Both the COVID-19 and Russia—Ukraine
war dummies are positive and statistically significant. The estimated coefficients imply that
excess liquidity was approximately 40 percent and 24 percent higher during those periods,
respectively.!? This is also consistent with the structural upward shifts in £L/D observed in
Figure (5).'

We test the stability of the estimated coefficients to assess whether changes in excess lig-
uidity dynamics are driven by structural shifts or evolving economic conditions. We employ
the SupF (max-Chow) test of Andrews (1993). Because the timing of a potential break is
unknown, the test considers each admissible date (trimming the first and last 15 percent of
observations) as a candidate break point. For each candidate break point, a step dummy is
interacted with the variable, the corresponding Chow F statistic is computed, and the maxi-
mum value (the SupF statistic) is retained. The test is implemented variable by variable and
results are reported in Table (3). Overall, the estimated coefficients are broadly stable over
the sample period from June 2016 to December 2025. Only the coefficient for the reserve
requirement shows weak evidence of a structural change, with the estimated break occurring
around November 2018 and statistical significance at the 10 percent level. The remaining
parameters exhibit no evidence of instability. Consistent with this, recursive CUSUM diag-
nostics do not reject overall parameter stability.!* These findings suggest that our model is
relatively stable during crisis episodes affecting liquidity in levels rather than at the margin.

To assess the adequacy of the baseline specification, we conduct a standard battery of
diagnostic tests (Table 4). The Breusch—Godfrey tests fail to reject the null of no serial
correlation up to four lags, indicating that the residuals are not autocorrelated. The White
test fails to reject homoskedasticity, suggesting that the error variance is stable over time
(robust standard errors are nevertheless reported as a precaution).The Ramsey RESET test
does not reject the null of correct functional form, providing no evidence of misspecification
and omitted nonlinearities. Variance inflation factors are all below 3, with a mean of 2.19,
well below conventional thresholds, suggesting no meaningful multicollinearity. Overall, the
diagnostic results indicate that the specification is statistically well behaved over the sample
period from June 2016 to December 2025.

12Tn a log-level regression In(Y) = X, a one-unit increase in independent variable X is associated with
an approximate (100/3) percent change in dependent variable Y. This linear approximation is accurate when
B is small (typically less than 0.15 in absolute value). For larger coefficients, the exact percentage change
should be computed as 100(e”~!) for greater precision.

13 Although not reported, we also found that the output gap and its volatility have a non-significant impact
on excess liquidity, consistent with our model in Section (4). Proxies for the penalty rate for liquidity
shortages, the remuneration of liquid assets, and the volatility of the transactional demand for cash also have
a statistically negligible impact on voluntary liquidity.

1The recursive CUSUM (cumulative sum) test is a general diagnostic of parameter stability under the
null hypothesis of no structural break. The test statistic (0.2321) is below the 10, 5, and 1 percent critical
values, indicating no evidence of overall instability
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Figure (9) plots the actual and fitted values of the demeaned and detrended log of the
excess liquidity-to-deposits ratio. The fitted series closely tracks the main cyclical movements,
notably the sharp increase in 2020 and the subsequent gradual moderation. No persistent or
systematic deviations between actual and fitted values are observed.

6 Liquidity and monetary policy

The previous section enables us to distinguish between voluntary excess reserves, using the
fitted values of equation (10), and involuntary reserves in excess of the marginal liquidity

benefit needed to offset the opportunity cost of holding them, using the residuals of equation
(10).15

There are various situations that can explain the presence of involuntary excess reserves
that, despite their lower return, are not used to extend more credit or invested in higher
yielding securities. One obvious possibility is that securities alternative to reserves are not
a perfect substitute. This, for instance, happens when the credit risk associated with alter-
native securities is too high, when the bond market is not developed (lack of yield curve,
non-functioning inter-bank or money markets, illiquid secondary markets, etc....). Another
possibility is that the economy is in a liquidity trap. In a standard liquidity trap, a mone-
tary tightening by the central bank just leads to a decrease in excess reserves, possibly even
below banks’ prudential requirements. Another possibility is that prices or interest rates
are regulated. In the presence of price/interest regulation, relative prices fail to provide the
necessary signal to allocate savings in an efficient manner, possibly resulting in the build up
of involuntary reserves. A similar outcome would materialize if credit is demand- or supply-
constrained. When the government crowds out commercial banks through alternative sources
of funding, banks are inevitably left with involuntary excess reserves. Another possibility is
that when the banking sector is highly concentrated and uncompetitive, market power can
result in lending rates that do not clear the market. Finally, banking sectors in resource-rich
countries are likely to be characterized by excess involuntary liquidity, especially when large
FX inflows needed to finance the extractive industry, or stemming from the sale of raw ma-
terials abroad, are not sterilized. In summary, there are compelling reasons to suggest that
banks in Kazakhstan may hold excess reserves beyond what is needed to offset the marginal
opportunity cost of holding them. These relate in particular to asymmetric information, lack
of competition in the financial sector, underdeveloped bond markets, and large non-sterilized
FX inflows.

The distinction between voluntary/precautionary and involuntary excess liquidity is not
innocuous for the purpose of our analysis. When banks hold excess reserves only for pre-
cautionary purposes, one would still expect monetary policy to be effective. A loosening of
monetary policy increasing excess liquidity above the level demanded by commercial banks for
precautionary purposes would lead banks to expand lending by lowering the cost of borrow-

|4 . . . . . . .
5Data limitations prevent us from explicitely modeling involuntary excess reserves as done for voluntary
€XCess reserves.
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ing or reducing the rationing of loans. Similarly, a contractionary monetary policy reducing
liquidity below the level demanded by commercial banks for precautionary motives would
lead banks to contract lending to maintain their desired level of excess liquidity. However, if
the holdings of excess liquidity are involuntary in the sense that banks are unable to expand

lending, changes in the monetary stance would only result in changes in the liquidity held by
banks.

The analysis of the impact of liquidity on monetary policy effectiveness is carried out in
two steps. In a first step we estimate a baseline constrained OLS regression for a modified
Phillips curve along the lines proposed in Impavido (2025). This will be our benchmark
model against which liquidity state-dependent models will be compared. In a second step,
we use equation (10) to split total liquidity between a precautionary component, using its
fitted values, and an involuntary component, using its residuals. We then assess the impact
of monetary policy on inflation using threshold regressions in high and low voluntary and
involuntary liquidity states.

In the first step of our empirical strategy we estimate the following baseline model using
constrained OLS regression:

= Po + i1 + BaEiymiiq + Bamsi_o + Baxrti_o + PBsfsi—1 + wy (11)

where 7;_1 and Eym;,, are the backward- and forward-looking components of inflation expec-
tations, respectively, ms is a proxy for the monetary stance, zrt is the log of the KZT /USD
exchange rate, proxying external sources of inflation, and fs is a proxy for the fiscal stance.
An increase in the exchange rate level amounts to a depreciation of the tenge, while an
increase in the level of the monetary and fiscal stances amounts to a "tightening" of the
same. !0

Results over the period June 2016 - December 2025 are reported in Table (5). The pa-
rameters for the backward- and forward- looking components of inflation expectations are
constrained to add up to one: i.e., Bl + Bg = 1. Results indicate that expectations are
predominantly backward looking, as expected, given the high level of inflation in the coun-
try. A 1 percentage point tightening of the monetary stance yields about a 10 basis points
decrease in headline inflation two periods ahead with the cumulative impact likely materi-
alizing only over a much larger horizon.!” A weakening of the tenge relative to the USD
by 1 percent results in a low pass-through to inflation two months ahead of about 1 basis
point. The estimated pass-through is lower than what is reported in Impavido (2025) as this
model specification ignores the much higher indirect impact on inflation through changes in
inflation expectations.'® Fiscal policy has the right sign but it has a statistically insignificant

16 A1l variables are defined in Appendix II.

17"The NBK reports on its website that the full pass-through from base rate to inflation materializes, on
average, between 12 and 18 months, as expected given the strong backward looking component of expecta-
tions.

18The NBK estimates a pass-through of about 1.4 percentage points for every 10 percent tenge depreciation
over a period of three months.
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impact on inflation and therefore, will be dropped in the remainder of the paper.!? The low
value of the root mean squared error suggests a good model fit.

In the second step of our empirical strategy we estimate the same base model using thresh-
old regressions. The estimation uses conditional least squares to estimate the parameters of
the model in two regions of high or low liquidity. These two regions are identified by a lig-
uidity threshold v estimated by minimizing the residual sum of squares obtained from a grid
search over all tentative thresholds. More formally:

e :Xtﬂ—f—ZtCsl‘i‘Ut if —oo< wy < 7y (12)

7Tt:Xt5+Zt52+ut lf ’y<wt§oo
where X contains the covariates with region-invariant parameters 3, Z contains the covariates
with region-specific coefficient vectors 9; and 9, and w; is a threshold variable.

Results for these threshold regressions are reported in Table 6, divided in four sections.
The first section reports the estimated parameters of the region-invariant covariates. The
second section reports the estimated parameters of the region-specific covariates in the low
liquidity region, identified by the prefix R1. The third section reports the estimated param-
eters of the region-specific covariates in the high liquidity region, identified by the prefix R2.
The fourth section reports summary statistics for each regression. Five different threshold
regressions are presented:

Model 1 uses involuntary liquidity as the threshold variable w, and it allows for only the
impact of the monetary stance to be region-specific. Results for the region-invariant covariates
are similar to our base model and therefore are not discussed here again. A change in the
monetary stance has a similar impact on inflation as in our base model and not statistically
different across liquidity regions as reported in Table (7).

Model 2 uses wvoluntary liquidity as the threshold variable w; and it allows for only the
impact of the monetary stance to be region-specific. A change in the monetary stance has an
impact on inflation that is statistically stronger than in the baseline model when voluntary
liquidity is low and weaker than in our baseline model when voluntary liquidity is high, as
reported in Table (7). The joint assessment of Model 1 and 2 suggests that involuntary
liquidity has a more detrimental impact on monetary policy effectiveness than wvoluntary
liquidity respectively of its level.

Model 3 uses involuntary liquidity as the threshold variable w; and it allows for both
the impact of the monetary stance and exchange rate pass-through to be region-specific. A
change in the monetary stance continues to have a similar impact on inflation as in our base

19This is likely due to various reasons. One reason is that the measure of fiscal stance used here fails to
capture the impulses at the fiscal periphery for which data is not available at the frequency and length useful
for this paper. Another reason is that we chose not to use a system estimation in order to conduct threshold
analysis and addressed the issue of endogeneity by using lagged covariates. Indeed, Impavido (2025), using
a SUR estimation, finds a strong impact of the fiscal stance on inflation directly, by supporting aggregate
demand, and through the inflation expectation channel. Alternative specifications were tried using different
lags for the covariates and found to yield similar qualitative results.
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model and it is not statistically different across liquidity regions. Similar results apply to the
exchange rate pass-through, as reported in Table (7).

Model 4 uses voluntary liquidity as the threshold variable w; and it allows for both the
impact of the monetary stance and exchange rate pass-through to be region-specific. A change
in the monetary stance has an impact on inflation that is statistically stronger than in our
base model when voluntary liquidity is low and lower than our base model when liquidity
is high. The difference in impact across two liquidity regions is statistically significant at
5 percent level, as reported in Table (7). The exchange rate pass-through is stronger when
voluntary liquidity is high and the different impact is statistically different from zero as
reported in Table (7).

Involuntary liquidity may affect inflation through other channels. Model 5 uses voluntary
liquidity as the threshold variable w; and explores this possibility by adding a dummy variable
for when involuntary liquidity is high as the only region-specific covariate. Results reported in
Tables (6) and (7) suggest that average inflation is higher in the presence of high involuntary
liquidity, particularly when wvoluntary liquidity is low, and inflation expectations are more
backward looking and possibly de-anchored.

7 Conclusions

Monetary policy in Kazakhstan has been implemented in the context of large excess liquidity.
This has been building up largely from unsterilized foreign exchange reserve accumulation,
large quasi-fiscal liquidity injections to bail out banks during and after the last two bank-
ing crises in 2008 and 2014/15, respectively, injections associated with post-COVID support
measures and interventions to safeguard financial stability through targeted support to com-
mercial banks at the onset of the war in Ukraine. In addition, since 2011 the National Bank
of Kazakhstan (NBK) has purchased gold from domestic producers to strengthen interna-
tional reserves. However, only beginning in 2025 did the NBK start selling U.S. dollars in
the domestic market to sterilize the tenge liquidity created by its gold purchases.

A simple first-principles model of banks’ demand for voluntary (precautionary) liquidity
predicts that voluntary liquidity is (i) negatively related to the opportunity cost of holding
liquid assets and to the level of mandatory reserve requirements; (ii) positively related to
the expected costs of liquidity shortages, the remuneration of liquid assets, average liquidity
outflows and their volatility, and the transactional demand for cash and its volatility; and
(iii) ambiguously affected by the level and volatility of the business cycle.

In the first stage of our empirical analysis, we find that the demand for voluntary liquidity
in Kazakhstan is negatively associated with the reserve requirement, since higher mandatory
reserves reduce banks’ need to hold additional voluntary liquidity, and with the opportunity
cost of holding reserves, as idle balances entail greater foregone income. By contrast, vol-
untary liquidity is positively associated with transactional demand for cash, reflecting the
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higher probability of liquidity shortfalls when depositors’ demand for cash increases.

We also find that the level and volatility of the business cycle have an ambiguous effect
on optimal liquidity, owing to their contemporaneous positive influence on both deposit
supply and loan demand. In contrast, proxies for the penalty cost of liquidity shortages,
the remuneration of liquid assets, and the volatility of transactional cash demand have no
statistically significant effect on voluntary liquidity.

The first stage of the empirical strategy also enables us to estimate the amount of liquidity
involuntarily held by banks in excess of the level implied by optimal liquidity risk manage-
ment. We define involuntary liquidity as the residual component driven by structural factors
affecting loan demand and aggregate liquidity conditions, including the state’s footprint in
the lending market, the central bank’s liquidity management and sterilization policies, and
foreign exchange inflows.

In the second stage of our empirical strategy, we find that voluntary liquidity in Kaza-
khstan reduces the effectiveness of monetary policy in controlling inflation. This occurs
through several channels. First, higher voluntary excess reserves lower the money multiplier
(the ratio of money supply to the monetary base) so that for any unit of high-powered central
bank money, commercial banks create less broad money. Second, the bank lending channel
is weakened: higher voluntary excess reserves reduce the funds available for lending, thereby
diminishing the marginal effect of central bank money on credit. Third, the interest rate
channel is also impaired. By reducing the interest rate elasticity of credit supply, higher vol-
untary excess reserves limit the central bank’s ability to stimulate aggregate demand through
lower nominal rates. Given sticky prices, this mechanism reduces the effectiveness of mone-
tary policy in increasing the real interest rates, as banks fail to fully transmit higher funding
costs into lower lending, investment, or consumption.

We also find that exchange rate pass-through is stronger when voluntary liquidity is high.
Since import prices typically respond one-to-one to exchange rate movements, albeit with a
lag, depreciation shocks can place significant upward pressure on consumer prices through
the imported component, increase inflation expectations, and raise the prices of non-tradable
goods. Central banks typically respond to second-round effects of exchange rate shocks by
tightening monetary policy. This action aims to anchor inflation expectations, prevent wage-
price spirals, and counteract the inflationary pressure originating from higher import costs.
However, since voluntary liquidity reduces the ability of monetary policy to control inflation
by weakening the interest and credit channels as previously discussed, it also reduces the
ability of monetary policy to anchor expectations and counteract the inflationary pressure
originating from exchange rate shocks.

Finally, we find that involuntary liquidity is more detrimental for monetary policy effec-
tiveness than voluntary liquidity and it is associated with less-anchored inflation expectations
and higher average inflation. In other words, results suggests that involuntary liquidity in-
fluences inflation through channels distinct from those of voluntary liquidity. There are
several potential channels through which involuntary liquidity can impact expectations. For
instance, high involuntary liquidity may result from unsterlized liquidity injections, poten-
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tially complicating the pursuit of immediate price stability. Under rational expectations,
such a signal can lead agents to revise upward their beliefs about the central bank’s future
inflation tolerance, thereby increasing long-term inflation expectations. Similarly, although
involuntary liquidity is not immediately convertible into credit, it may generate expectations
that credit could be expanded rapidly if demand conditions change, thereby raising inflation
expectations.
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Appendix I Figures and tables

Figure 1: Liquidity in Kazakhstan
(KZT Trillion)
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Source: NBK monetary survey and authors’ calculations.
Notes: 1/ In correspondent accounts. 2/ Including excess reserves in correspondent
accounts, standing liquidity facilities, open market operations, and other facilities.
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Figure 2: Liquidity - cross country comparison®/:2//
(Share of deposits, units)
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Source: CB and ODC monetary surveys and authors’ calculations.
Notes:1/ Comparable data across countries. 2/ Dec. 2025 or latest available. 3/ Peru
Aug. 2025, Colombia and Norway Nov. 2025, Nigeria Sept. 2023, Russia Jan. 2022.

Figure 3: TONIA rate falling at the bottom of the interest band

(units)
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Source: Haver and authors’ calculations.
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Figure 4: Headline inflation

(units)
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Source: Haver and authors’ calculations.
Figure 5: Excess liquidity
(Share of deposits, units)
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Source: Haver and authors’ calculations.
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Figure 6: Required reserves
(Share of deposits, units)
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Source: Haver and authors’ calculations.
Figure 7: Currency in circulation
(Share of deposits, units)
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Source: Haver and authors’ calculations.
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Figure 8: Lending rate

(units)
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Table 1: Demand for liquidity - OLS regressions!/»?/:%/
Variable Model 1 Model 2
In(E/D);_1 0.423"" 0.423"
(0.079) (0.100)
In(RR/D); —0.343"" —0.343""
(0.097) (0.110)
In(C/D); 0.979"" 0.979™"
(0.334) (0.345)
Tt —0.047" —0.047"
(0.027) (0.021)
deovid,t 0.396"" 0.396"""
(0.103) (0.114)
drus,t 0.244™ 0.244™
(0.105) (0.096)
c —0.127"" —0.127"
(0.038) (0.049)
Obs 115 115
R? 0.786 0.786

Source: Authors’ calculations.

1/ Estimation sample spans from June 2016 — December 2025. 2/ Model 2 reports heteroskedasticity-
robust standard errors. 3/ x * * = Pval < 0.01. *x = 0.01 <= Pval < 0.05. * = 0.05 <= Pval <

0.10.
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Table 2: Demand for liquidity - stationarity'/» 2/» 3/

Variable Z(t) P-Value
In(E/D) —2.975" 0.037
In(RR/D) —2.585" 0.096
In(C/D) —2.746" 0.066
fs —2.894"" 0.046
rL —4.483™ 0.000
ogap —3.499"" 0.008
Ttonia —2.816" 0.056
Tpol —2.838" 0.053

Source: Authors’ calculations.

Notes: 1/ Phillips and Perron (1988) test with HO: unit root without drift. 2/ Critical values are
-2.579 (10 percent), -2.889 (5 percent), and -3.504 (1 precent). 3/ % % % = Pval < 0.01. *x = 0.01
<= Pval < 0.05. x = 0.05 <= Pval < 0.10.

Table 3: Demand for liquidity - parameter stability'/» 2/> 3/

Variable Sup F Break date
In(E/D) 3.685
In(RR/D) 8.787" Nov-18
In(C/D) 2.215
L 3.649

Source: Authors’ calculations.

1/ SupF (max-Chow) statistics are computed following Andrews (1993) for single-parameter struc-
tural break tests with 15 percent trimming (p = 1). For each variable, the reported statistic is
the maximum Chow F statistic across admissible break points. 2/ Critical values for p = 1 and 15
percent trimming are 7.17 (10 percent), 8.85 (5 percent), and 12.35 (1 precent). 3/ * x * = Pval <
0.01. %* = 0.01 <= Pval < 0.05. * = 0.05 <= Pval < 0.10.

Table 4: Demand for liquidity - diagnostic tests

Test Distrib. Value P-Value
White heterosk. 2 (24) 24.150 0.453
BG LM (lags 1-4) 2 (4) 6.228 0.179
RESET F(3,105) 1.150 0.332
VIF 2.190

Source: Authors’ calculations.
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Figure 9: Actual and fitted excess liquidity values

(units)
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Source: Authors’ calculations.

Table 5: Monetary policy effectiveness - constrained OLS regression!/

Variable B s.e. t P-Value Sig.2/
T—1 0.947 0.022 43.696 0.000 * K K
Eymiq 0.053 0.022 2.446 0.016 *%
MSt_9 —0.114 0.021 —5.314 0.000 * ok %
xrti_o 0.010 0.004 2.268 0.025 *%
fst—o 0.012 0.015 0.791 0.431
c —0.058 0.026 —2.223 0.028 *%
Obs 115
Root MSE 0.006

Source: Authors’ calculations.
1/ Estimation sample spans from June 2016 — December 2025. 2/ % * x = Pval < 0.01. **x = 0.01
<= Pval < 0.05. * = 0.05 <= Pval < 0.10.
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Table 6: Monetary policy effectiveness - constrained threshold

regression!/» 2/

Variable Model 1 Model 2 Model 3 Model 4 Model 5
1 0.951" 0.968"" 0.949"* 0.941" 0.994"
(0.021) (0.022) (0.021) (0.021) (0.022)
Eymi 0.049™ 0.032 0.051"" 0.059"" 0.006
(0.021) (0.022) (0.021) (0.021) (0.022)
zrti_o 0.007" 0.018"" e e 0.004
(0.004) (0.006) (0.004)
ms_o e o —0.107"""
(0.019)
R1.ms;_o —0.090""" —0.264"" —0.090"" —0.173""
(0.024) (0.064) (0.024) (0.027)
Rl.zrti_o e e 0.009" —0.001
(0.004) (0.005) e
R1.invol o - 0.018™
(0.004)
Rl.c —0.045" —0.098™ —0.054"" 0.010 —0.038
(0.023) (0.038) (0.025) (0.030) (0.024)
R2.ms;_s —0.150""" —0.104"" —0.151"" —0.076™"
(0.042) (0.023) (0.042) (0.033)
R2.27ti_9 e e 0.005 0.038""
(0.012) (0.013) e
R2.invol e e 0.002"
(0.001)
R2.c —0.039" —0.108""" 0.036 —0.229"" —0.024
(0.024) (0.039) (0.070) (0.079) (0.024)
Obs 115 115 115 115 115
AIC —1158.164  —1162.339  —1157.527  —1166.705  —1175.647
~y 0.014 0.113 0.014 0.140 0.022
RSS 0.004 0.004 0.004 0.004 0.004

Source: Authors’ calculations.

1/ Estimation sample spans from June 2016 — December 2025. 2/ % x x = Pval < 0.01. **x = 0.01
<= Pval < 0.05. * = 0.05 <= Pval < 0.10.

Table 7: Monetary policy - linear restrictions across liquidity regions

Model 1 Model 2 Model 3 Model 4 Model 5
HO: Rl.ms;_o = R2.ms;_o 1.573 5.374 1.641 5.186
(1) 0.210 0.020 0.200 0.023
HO: Rl.zrt;_o = R2.xrt;_o 1.275 7.639
2(1) 0.259 0.006 ‘e
HO: Rl.invol = R2.invol 17.701
2 (1) 0.000

Source: Authors’ calculations.
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Appendix II Data description and sources

We build a dataset of monthly observations over the 2016m6-2025m12 interval. The dataset
combines measures of required reserves, excess liquidity, banking sector aggregates, liquidity
costs, inflation and inflation expectations, and indicators of the monetary and fiscal stances.
All variables are defined as follows:

Ty

I

epi,

xrt;

RR;

EL,

Lt

dcovid,t

d’r‘us,t

Headline inflation. Headline inflation is calculated as the 12-month difference in the
log of the seasonally adjusted monthly CPI index. The CPI series is seasonally adjusted
by Haver and published with the code S916PC.

Monetary stance. Defined as the average ex-ante real policy rate with equally
weighted inflation projections for the following twelve months. The monthly aver-
age policy rate is published by the Central Bank and reported by Haver with code
NI916RTAV.

Fiscal stance. Defined as the difference between the logs of the GG 12 month run-
ning sum of revenues and expenditure reported by Haver with codes Y916FTRX and
YI916FTEX, respectively.

Inflation expectations. As published by the Central Bank and reported by Haver
with code N916VMPE.

US dollar exchange rate. Defined as the monthly EOP value of tenge per unit of
US dollars and reported by Haver as N916XUSE.

Required reserves. Reported in the central bank monetary survey as the sum of

codes 91614CRN.R...{Z} and 91614CRF.R...{Z}.

Excess liquidity. Reported in the central bank monetary survey as "other liabil-
ities" aggregating codes 91614CSN.R...{Z}, 91614CUN.R...{Z}, 91614CWN.R.. {Z},
91616DGF.R...{Z}, 91614CUF.R...{Z}, and 91614CWF.R...{Z}.

Deposits. Defined as the sum of demand, time, and savings deposits held at deposit
money banks. Data are from the Banking System Monetary Survey compiled by the
NBK and accessed via Haver with code N916FMRD.

Currency in circulation. Defined as currency held outside deposit money banks.
Data are obtained from the NBK and accessed via Haver with code N916FMC.

Lending rate. Proxied by the household lending rate. Data are from the NBK and
accessed via Haver with code N916RLH.

COVID-19 dummy. Step dummy equal to one during the period March 2020 - March
2022 and zero otherwise.

Russia—Ukraine war dummy. Step dummy equal to one during the period April 2022 -
March 2023 and zero otherwise.
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