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Yield curve and its predictive power in CEE

OURTAKE

While the shape of the yield curve is widely perceived as a useful indicator of
future recessions in developed economies, our analysis shows that results are
more mixed in case of CEE. In particular, the curve has no predictive power in
case of the Czech and Romania’s economy. As far as Hungary and Poland are
concerned, the shape of yield curve does a much better job as an indicator of
future recessions, but with only a very short lead, which significantly limits its
usefulness for investors.
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The tendency of the yield curve to flatten and invert ahead of recessions makes
it potentially a useful indicator of future contractions. For this reason analysts
and central banks in a number of countries — mostly developed economies -
use models based on term spread to inform their decisions.

To investigate the link between the shape of the curve and recession risks in
Central Europe we estimated a series of probit models for Czechia, Hungary,
Poland and Romania. As explanatory variables we use the slope of the swap
curve (10y-1y, 10y-2y), the slope of the government bond curve (10y-2y for
Czechia, Poland and Romania, 10y-3y in Hungary) and confidence indicators
(ESI, manufacturing PMI). Our models were designed to estimate probability of
arecession 4 quarters ahead but we experimented also with shorter leads.

Periods of recession were identified as quarters with negative GDP growth rate
(QoQ in seasonally and working day adjusted terms), but we also took into
account other indicators, especially labour market data and monthly data on
industrial output and retail sales. In case of a single quarter of negative growth
we used that additional information to assess whether there was a noticeable
weakening of economic activity to decide whether the particular period should
be included in a sample as ‘recession period’.

Results from our models are presented on Figures 1-6. Key conclusions can be
summarized as follows:

B Slope of the curve (both for swaps and bonds) performs poorly as a predictor
of future recessions in Czechia, regardless of the forecasting horizon. This is
also true for Romania.

B For Hungary and Poland, bond and swap curves are a relatively better
indicator of recession probability, but only with a very short lead of 3
months. In case of a longer leads the predictive power of the curve was close
to zero. This significantly limits usefulness of yield curve for prediction for
both policymakers and investors, as three months before the onset of
recession usually other economic data already signals economic weakness.
However, the curve (at least in Hungary and Poland) may be an auxiliary
indicator helping to assess the stance of the economy.

® In CEE countries PMI and ESI business surveys can be useful as coincident
indicators. Probit models based on results of these surveys provide relatively
good estimates of recession probability in a given month, but they can’'t
provide insight regarding future recession risks.

In Figure 9 we provide also a table summarizing what a given level of the slope
of the curve or a given level of PMI/ESI implies in terms of recession probability,
based on results from our probit models.
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Figure 1. Czechia - Recession probability based on probit

models using slope of the curve as explanatory variables
Czechia - Probability of recession (lead = 3M)
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Figure 3. Hungary - Recession probability based on probit
models using slope of the curve as explanatory variables
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Figure 5. Poland - Recession probability based on probit
models using slope of the curve as explanatory variables
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Figure 2. Czechia - Recession probability based on probit
models using confidence indicators
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Figure 4. Hungary - Recession probability based on probit
models using confidence indicators
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Figure 6. Poland - Recession probability based on probit
models using confidence indicators

Poland - Probability of recession
100%

80%

60%

40%

20%

O% 1 1 1 i 1 1
Jan-05 Aug-07 Mar-10 Oct-12 May-15 Dec-17 Jul-20 Feb-23
Recession PMI-based probit model =~ ——— ESI-based

Source: Citi Handlowy Estimates




Poland Economics View
26/08/2025

Figure 7. Romania - Recession probability based on probit
models using slope of the curve as explanatory variable
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Figure 8. Romania - Recession probability based on probit
models using confidence indicators

Romania- Probability of recession (lead = 3M)
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Figure 9. What given slope of the curve and confidence indicators imply in
terms of recession probability?

Probability of recession

Probability of recession

ESlindex CZ HU PL RO PMI index CZ HU PL
60 99.1% 99.6% 80.6% 65.8% 35 87.0% 85.7% 93.8%
70 90.4% 95.6% 64.4% 522% 40 62.3% 701% 73.5%
80 60.3% 775% 45.0% 38.3% 45 30.7% 49.3% 38.8%
90 216% 421% 26.8% 25.9% 50 94% 288% 11.6%
100 34% 125% 13.3% 15.9% 55 1.6% 13.5% 17%
110 02% 18% 54% 8.8% 60 02% 5.0% 0.1%
120 0.0% 0.1% 18% 44% 65 0.0% 14% 0.0%
Probability of recession after 3m Probability of recession after 3m

Bond curve slope cz HU PL RO Swap curve (10y-2y) (¥4 HU PL
-200 12.0% 73.4% 98.3% 26.9% -200 26.6% 52.0% 98.8%
-150 122% 624% 93.7% 252% -150 232% 43.1% 93.0%
-100 124% 50.3% 822% 23.6% -100 201% 35.8% 75.7%
-50 126% 381% 62.5% 21% -50 172% 28.4% 46.9%
0 12.8% 211% 38.8% 206% 0 14.6% 21.8% 19.6%
50 13.0% 17.9% 18.8% 19.2% 50 123% 16.2% 51%
100 13.2% 11.0% 6.8% 17.8% 100 10.3% 11.6% 0.8%

Source: Citi Handlowy Estimates
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document are only for discussion and may change. All hypotheses contained in this document constitute an assessment for the date of
publication and may be subject to change without notice.

Itis exclusively Client responsibility to make the final decision whether or not to enterinto a transaction and for the final result of investment
decision taken based on information contained in this material.

The information contained in this publication which refers to past listings or performance of investments in a given instrument, financial
index orindicator does not constitute a guarantee that the listings or performance of investments in the same instrument, index or indicator
will follow the same or even a comparable trend in the future.

All the hypotheses presented are based on certain hypothetical assumptions, in particular in relation to future events or market conditions.
As such assumptions adopted may fail to materialize, actual quotations and results associated with investments in the financial
instruments, indices or ratios presented, may divert considerably from the values presented.

The Bank or any other subsidiary of Citigroup Inc. may occur to be an issuer or creator for identical or similar to those described in this
document financial instruments. The Bank (or any other subsidiary of Citigroup Inc., or its directors, officers or employees) may be involved
or may make an investment in buying or selling the financial instruments described in this document. The Bank may conclude transactions
which are opposite to transactions concluded by the Client and which may or may not affect negatively the market price of a financial
instrument, interest rate, index, foreign exchange rate or any other underlying market parameter (hedging). The Bank has developed policies
and measures for conflict of interest management.

The Bank does not act as an advisor or a broker in financial instruments described in this market comments. The Bank certifies that the
information contained in the presented document accurately reflect his own hypotheses and that it has not received any remuneration from
issuers or creators of instruments, either directly or indirectly.

The Bank has not developed this market commentary based on the individual situation of the customer and not evaluated its adequacy for
a Client with regard to any financial instrument described in this market comments, even if the Bank was in a possession of information as
to the adequacy of certain financial instruments, investment strategy, etc. The Bank reserves the right to discontinue the distribution of
market comments to selected or all customers.

Copying and distributing this document, in part orin whole, is only authorized upon the prior written consent of the Bank, except where the
disclosure of this document is mandatory in legal or administrative proceedings.

Bank Handlowy w Warszawie S.A. is supervised by the Polish Financial Supervision Authority (KNF).

Citi and Citi Handlowy are registered trademarks of Citigroup Inc., used under the license. Citigroup Inc. and its subsidiaries shall also hold
the rights to certain trademarks used herein. Bank Handlowy w Warszawie S.A. with its registered office in Warsaw, at ul. Senatorska 16,
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