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IHdopmauinHi aHi HBY “EkoHoMiyHMM ekcnpec”

| niBpivyg 2019 poky — >Kutomup,
JlbBiB, BiHHMUA, HINPO

Il niBpivusa 2019 poky — Opgeca,
TepHoninb, YepHiBui, Xapkis,
XepcoH

dopmar 3axonis: nekuii ons
BUMTENiB / BUKNagaviB, iHTEPAKTUBHI
3aHATTA AN WKONSpiB / CTyQeHTIB

EkOHOMIUHMI ekcnpec

IHchopmauiHi AHI HauioHanbHoro 6aHKy YKpaiHu B perioHax




3axoau HauioHanbHoro 6aHKy 3 ¢hiHaHCOBOI IPAMOTHOCTI

1.

IHpopmauinHi gHi HauioHanbHOro 6aHky
“EkoHOMIYHUI ekcnpec”

[Hi BigkpnTnx asepeun y HauioHansHoOMy
BaHky

CaiToBun TmxxaeHb rpowen (Global
Money Week, 6epeseHb)

BceykpalHCbKM TUXOEHb 3a0LllagKeHb
no CeitoBoro gHa 3aowagkeHs (World
Savings Day, X0OBTeHb)

[MpocBiTHULBKI 3axoan Ha 6a3i Myseto
rpowen HBY



BepiTb yyacTb Yy KOHKypCi!
XewrTer nporpamum —

#NBUexpress

[liniTbca cBOIMW AyMKaMuM NMpo 3axoan, ctaBTe
Len XellTer — aBTopu KpaLlnx peueHsin
OTPUMAalOTb CYyBEHIpWU Big nporpamMu.



l Contents

1. General overview

. Why macroeconomic models are needed at the NBU
2. Basic concepts

. Economic terms
3. The Quarterly Projection Model

. Trends and business cycles

. Model structure and main equations

. Shock propagations (impulse response functions)

. Historical decompositions into shocks

4. Concluding part



l Disclaimer

1 All the results and policy implications in this presentation do not
necessarily represent the official views of the NBU
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Why we need macroeconomic models

1 Advise on monetary policy
. Consistency

. Simulations and policy implications are discussed on Monetary Policy
Committee

1 Deliver non-partisan economic outlook and forecast
. Framework for producing quarterly Inflation Report

-l Enhance economic research
. Discipline understanding of macroeconomic interrelations
. Monetary policy transmission channel

. Inspire research questions



l Changing environment for our modeling and forecasting team

1 2001-2013 Silent mode

Lack of interest in forecasts
No involvement into forecasting process by the Board

Requests for some analysis of individual events effects

1 2014-Today Active mode

Major interest in forecasts and policy simulations
Focus on achieving targets
The Board is involved into forecasting; interest in details

Regular public communications of forecasts and policy decisions
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l Supply vs Demand (1)

Price

Supply

Demand

->
Quantity
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l Supply vs Demand (2)

Price

Supply

Demand

->
Quantity
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GDP vs Trend (Potential)
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Potential GDP — level of output that could be maintained for a prolonged period of
time while retaining stable inflation

Positive Output Gap — “overheated” economy, upward pressure on inflation

Negative Output Gap — recession, deflationary pressure
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The mystery indicator
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% Real Effective Exchange Rate (REER) vs Trend

REER
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Nominal exchange rate measures the relation between the value of two currencies

REER — the price of foreign goods relative to the price of domestic goods; indicates
country competitiveness 15



Main policy instrument (1)

AKnMM ymHoM Ha Bawi ovikyBaHHSA wWoao iHdnAauii Ha
HacTynHi 12 micauiB BNnnMBae niaBuULWEeHHA 00iKOBOI
ctaBku HBY 3a iHWKUX piBHUX ymoB?

16



Main policy instrument (2)

10

AKnMM ymHoM Ha Bawi ovikyBaHHSA wWoao iHdnAauii Ha
HacTynHi 12 micauiB BNnnMBae niaBuULWEeHHA 00iKOBOI
ctaBku HBY 3a iHWKUX piBHUX ymoB?

0
3 3
. . 2

IHAUInHI 3HU3ATbLCA, He Gepy go 3pocTyTh 3pocTtyTb, 60
OMiKyBaHHS AKLWO CTaBKa yBaru, 60 Yyepes KaHan HBY apanTtye
3HU3ATbLCA 3pocna 3anexuTb Big 3aTpaTt Ha CTaBKy nig

HeouikyBaHO iHLWKWX ¢hakTopiB Kpeantu dhakTopu
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l Models in Forecasting and Policy Analysis System: Examples

Theory

DSGE (used for research; based on optimization problems of economic
agents)

QPM (used for mid-term forecast and policy advice; models
policy transmission)

Other
VECM Econometric models (used for
VAR short-term forecast; based on
statistical relationships in data)
ARMA

>
Data

19



% Forecasting and Policy Analysis System

4 N\ [ )
Risk assessment
Risks to baseline, Forecasting and Policy
alternative recommendations
scenarios
\_ /L J
4 — N\ [ N\ [ ™
Econometric QPM Satellite models
models . .
Coherent scenarios Additional
Now- and short- . . . .
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\ term forecasting ) ] )
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NBU’s Quarterly Projection Model (QPM)

-l Small open-economy New-Keynesian with specific extensions
1 Model in “gaps”
* measures trend variables and explains deviations
1 Similar models are used by many other central banks
« Coats et al. (2003), De Jager et al. (2015), Benes et al. (2017)
1 Describes monetary policy transmission mechanism

« variables actively respond to shocks in the short run

« shocks dissipate in the long run

22
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i

QPM Filtration (1) GDP vs Trend
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Potential GDP — level of output that could be maintained for a prolonged period of
time while retaining stable inflation

Positive Output Gap — “overheated” economy, upward pressure on inflation

Negative Output Gap — recession, deflationary pressure
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QPM Filtration (2) Real Indicators vs Trends

Terms of Trade

REER

2021:1

Real Wage
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Terms of Trade were unfavorable for Ukraine during
the last 10 years

Real Effective Exchange Rate (REER) trend reflects
productivity growth and to a large extent is
influenced by Terms of Trade

Real Wage Gap influences inflation through both
2
supply and demand channels ’
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QPM Filtration (3) Inflation Components vs Target

CPI Admin, y-o-y

2016:1 20171 2018:1 20191 2020:1  2021:1

CPI Core, y-0o-y

20161 20171 2018:1 20191 2020:1  2021:1

CPI Food, y-o-y
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Monetary policy has little influence on
Administratively regulated and Raw food
prices

Inflation Targeting was officially adopted in
2016
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l QPM'’s main equations (1)

-l Output gap (IS curve)

Pr = Vi1 + Bre_q — Vilre_q + 8.0 + 0,9 + wtot, + p1f; — oyprem, + €1t

2; — real exchange rate gap (up is depreciation)
Ir, — real credit rate gap

w; — real wage gap

9 — main trade-partners GDP gap

tot, —terms of trade gap

f+ — fiscal impulse .
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Inflation (we discuss core inflation)
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QPM'’s main equations (2)

1 Core inflation (expectation-augmented Phillips curve)

mfoe = aumflhe + Bomtq + Vo (Wl y + Aspg — AZp_1) + 829, + 02244

+9, Wy + U, (”[OOd — )+ Ext

n; — headline inflation
' — main-trade partners inflation
s; —hominal exchange rate (up is depreciation)

z; — real exchange rate trend (up is depreciation)

7/ °°% _ raw food inflation

! —inflation target
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QPM’s main equations (3)

1 Nominal exchange rate against USD (uncovered interest rate parity with
smoothing interventions and terms of trade)

il —i; +prem;
4
interv, = ,83((As'tr — Aspq) + (As] — ASt))

St = St4q + interv; + — y3toty + &3

interv; — foreign exchange interventions (in terms of impact)
iV —world interest rate
prem; — sovereign risk premium

sl — “targeted” exchange rate -,
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QPM’s main equations (4)

1 Policy short term interest rate (Taylor-type monetary policy rule)

exp exp

it = aaif—q + (1 - a4)(7t tmdy + ,34(”4t+1 - 7TtT+1) + 1’4371:) T &4t
r: — real neutral rate

m4;." — expected annual inflation

35
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|| QPMFiltration (4) Policy Rates vs Neutral

Real Policy Rate Nominal Policy Rate

20161 20171 2018:1 20191 2020:1  2021:1 20161 20171 20181 2019:1  2020:1 2021:1

Real interest rate is adjusted by model consistent inflation expectations
Neutral rate allows judging about monetary policy stance

Real policy rate above neutral is needed to ensure disinflation

37
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Impulse Response Functions (1) Positive Demand Shock

GDP gap UAH/USD exchange rate
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Impulse Response Functions (2) Negative Supply Shock

GDP gap UAH/USD exchange rate
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Impulse Response Functions (3) Negative Risk Premium Shock

0

-0.05

0.1

-0.15

-0.2

GDP gap

Central bank reference interest rate

16

20

08r

06

0.4

0.2

UAH/USD exchange rate

Headline CPI y-o-y changes

20

41



AN
KA
KX

AR
AR
AAKAAARY

AAMAAAAAAAAAAAARAAS

KRN

)
(\ (V' (VYN
ALY

....................

N
AR
AR
A
AR
AR
AR
AR
AN




l Shock Decompositions (1) Headline Inflation, % y-0-y
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Shock Decompositions (2) GDP Gap, %

0.5
ol
05
-1
15
2
25

a

Actual
= = =Uncond. fcast

I CP1 Administrative
I Mmetals Gap
[T GDP Gap
I il Gap

[ CPI Food

[ cPI Core

B Others

20171

20173

20181

Absolute Contributions

20183

20191

20161 20163

20171

20173

20181

2018:3

2019:1

44



Shock Decompositions (3) GDP Trend growth, % g-o0-qg ann.
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Shock Decompositions (4) Terms of Trade Gap, %

12 - Actual
= = = Uncond. fcast

Absolute Contributions

I rvetals Gap
15 —| [ Oil Gap
[ Grains Gap
10 |-| I Gas Gap
I Others

-5

-10

20161 2016:3 2017:1 20173 20181 2018:3 20191

46



VWAAAAAAARKXARAKAR
AR
XA
AR

AR
AAKAAARY
AAKAAY

ALY

....................

vvvvvvvvvvvvvvvvvvvvvv

XK
MAAAAAAMAAAARAAA
RN
R
KRR
OGO




l Improving modeling and forecasting toolkit

U O 0O 0O O

Conferences and seminars
Research

Requests from the top management
Cooperation with other central banks

Cooperation with the IMF

48



l Conclusions

—l Macroeconomic models are used for monetary policy advise,
forecasting and economic research

) The NBU Board is interested in forecasts and policy simulations

1 Models are based on both statistical relationships in data and economic
theory

) The core model describes monetary policy transmission mechanism

] The NBU cooperates with external experts and does research with a
view to enhance its modeling toolkit

49
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