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The Public Debt Dynamics Tool
(DDT) is a simple Excel-based
tool that projects the public debt-
to-GDP ratio under a baseline
and alternative scenarios.

Because of its simplicity, the DDT
Is useful for helping countries
develop capacity on public debt
projections and analysis.

Realism and Fiscal Adjustments
debt levels in 2026:

historical and constant pb scenarios
74.8
debt-stabilizing primary balance
in 2021 and in 2026

0.0 0.7

level and yearly change of the primary balance
that yield a 60% debt ratio in 2035 7/

1.0
probability of debt below:

end-2020 and 60 percent in 2035

28.7



https://bit.ly/DDT2023
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https://bit.ly/DDT2023

Projecting public debt levels under different scenarios is a
key step for understanding the risk of debt distress

Figure ES.5. Sovereign Spreads, by Income Group, 2020-22
(Basis points)

1800 @ january 2020
1,600- M September 2021

W September 2022
1,400 -

1,200 -

Emerging market economies Low-income developing countries

Source: JPMorgan Emerging Market Bond Index.
Note: Lines are median and shaded areas are interquartile ranges for a sample of
49 emerging market economies and 9 low-income developing countries.




The Public Debt Dynamics Tool (DDT) requires data for
only 10 variables, easily obtained from fiscal accounts
or published reports.

Macondo

Year/Variable
d, (debt including uncalled guarantees) : Stock of total gross public debt, percent of GDP
o/w stock of locol-currency guarantees funcalled) : Stock of uncalled guarantees in local currency included in total debt, percent of GDP
o/w stock of foreign-currency guarantees (uncalled) : Stock of uncalled guarantees in foreign currency included in total debt, percent of GDP
o, {share excl. guarantees) : Share of foreign currency denominated debt in total debt, percent of total debt
e, (LCU/FCU, ovg): Nominal average exchange rate, local currency per unit of foreign currency

e, (LCU/FCU, eop): Nominal end-of-period exchange rate, local currency per unit of foreign currency

i, + Nominal effective interest rate on local currency denominated debt, percent

i,”: Nominal effective interest rate on foreign currency denominated debt, percent
m,: GDP deflator inflation, percent
g, Real GDP growth, percent
pb,: Primary balance, percent of GDP
of . Other net debt-creating flows, percent of GDP

' Foreign GOP deflator inflation, percent {used in fan chart)




The Public Debt Dynamics Tool (DDT) presents key
results in standardized output tables and figures.

Contribution to Changes in Public Debt

Actual . Projections

2012-2018 2019 2021 2022 2023 2024 2025 cumulative
Change in gross public sector debt 2.4 0.1 3.0 1.0 0.1 0.3 0.5 ) 5.4

Identified debt-creating flows 1.6 2.8 . 3.0 1.0 0.1 0.3 0.5 ) 5.4
Primary deficit 1.6 -0.6 : 4.0 1.1 -0.5 -0.3 -0.2 : 3.9
Automatic debt dynamics -0.1 0.0 . -0.9 -0.7 -0.1 -0.1 -0.1 . -2.1

Interest rate/growth differential -1.0 -0.3 . -1.2 -0.9 -0.8 -0.8 -0.8 . -54

Of which: real interest rate 0.5 0.9 } 1.0 1.1 1.1 1.3 1.4 } 7.3
Of which: real GDP growth -1.5 -1.2 . -2.2 -2.1 -1.9 -2.1 -2.2 : -12.7

Exchange rate depreciation 0.9 0.3 . 0.2 0.3 0.7 0.7 0.7 . 3.3

Other identified debt-creating flows 0.0 0.0 . 0.9 0.9 0.9 0.9 0.9 . 5.4
SFA due to intra-year exchange rate changes ¥ 0.0 0.0 . 0.0 0.0 0.0 0.0 0.0 . 0.1
Change in guarantees (uncalled) 0.1 3.4 . -1.0 -0.3 -0.2 -0.2 -0.1 . -1.8

Residual * 0.8 -2.0 ; 0.0 0.0 0.0 0.0 0.0 . 0.0
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The LIC DSF (Debt Sustainability Framework for Low-
Income Countries) and SRDSF (Sovereign Risk and Debt
Sustainability Framework for Market Access Countries )
are the official IMF tools for projecting public debt and
debt sustainability analysis

STAFF GUIDANCE NOTE ON THE SOVEREIGN RISK AND
DEBT SUSTAINABILITY FRAMEWORK FOR MARKET ACCESS
COUNTRIES

EXECUTIVE SUMMARY

This note provides operational guidance for the use of the Sovereign Risk and
Debt Sustainability Framework (SRDSF), which replaces the Debt Sustainability
Framework for Market Access Countries. The SRDSF introduces improvements in
organization, methodology, transparency, and communication when analyzing public
debt issues in countries that mainly finance themselves with market-based debt. After
its phased adoption beginning [June 2022}, it will become the Fund'’s principal tool for
assessing public debt sustainability.

Online: Debt Sustainability

Framework for Low Income
Countries (LIC DSFX)



https://www.imf.org/en/Capacity-Development/Training/ICDTC/Courses/lic-dsfx
https://www.imf.org/en/Publications/Policy-Papers/Issues/2022/08/08/Staff-Guidance-Note-on-the-Sovereign-Risk-and-Debt-Sustainability-Framework-for-Market-521884

The Public Debt Dynamics Tool (DDT) is a much simpler
tool that requires much less data.

Because of the DD T’'s more limited scope (e.g., the
DDT does not produce a debt sustainability assessment)

Because the DDT projects public debt using fiscal
balance projections instead of the more difficult to
obtain projections of issuances and amortizations



Even with a different approach, the Public Debt Dynamics
Tool (DDT) can replicate the baseline public debt
projections of the LIC DSF and the SRDSF, and thus the
DDT can be a steppingstone for understanding these
more comprehensive frameworks.

Debt and Economic Indicators

Actual st. Projections
2012-2018 ¥ 2019 2021 2022 2023 2024
Nominal gross public debt 442 48.7 61.9 62.9 63.0 634

Of which: guarantees (uncalled) ¥ 0.3 3.8 3. 2.3 2.0 1.8 1.5
Real GDP growth (in percent) 3.8 2.7 -9. 4.2 3.7 34 3.7
Inflation (GDP deflator, in percent) 4.4 4.1 . 4.0 3.7 3.8 3.7
Nominal GDP growth (in percent) 8.3 6.9 -5.. 8.4 7.5 7.3 7.5

Effective interest rate (in percent) ¥ 5.8 6.2 6.2 5.8 5.9 6.2




Opuiin TOrTBOPTOI HARLILIH WHHARITY)

B eca u Se Of itS Si m pI i Ci ty th e P u bI i C Opniis TorTROpTOH OAIlUTHIH MIHHAWITIIH] ATHBAA YICHH 3acruiin raspei ep, JIHb-wuii

xapeuaa 50 xyeuac JarcaH TOXHOMAON TyXain yncwr “Caiitap mwmemmX” maapanaratail opHel

D e bt D n a m i CS Tool (D DT) h a S aHrnaany OartaaH WYy HapHHBYMICAH MIMHAMITT Xuiinar. Monron Yicwem 3acrufin raspsiu
y HapmacaH epuitd yamrumiin JIHB-n 33mx xapeuaa 2020 oun 75.5 xyes Gaiiraa 6a 2023 on xypran

Jacruiin razpeld epuiin baramraa rapraaryil Toxmonngoni Tve xapenaa 70 xyemac ux Oaiixaap

p rove n u S efu I fo r s u sta i n a b I e Teceeneraex daiiraa Tyn “Caiitap wHHAX"” WaapAnaraTai opHel aHTHIAN]T opik DaiiHa.

Cyymuiin 10-1 #un bonon upax 3-H #wiwnuiin 3acrriin raspein ep, JIHB-wuil xapbiaa Xapxau

ca ac it d eve I o m e nt " acek, Oyypaxaap Oaiiraar ['padmkt xapyyanaa. 3acruiid raspeiH epuiin Xk 2012-2016 oup
p y p " HXX3H X3MKI9r33p ecceH Oaiima. YyHa 3acruiin razap Oaranraa raprask SX30cOH, Teces

anjarganraii Oarnarjcad, BATIOTHIH XaHW cyiapy OaficaH 33par yayyIaITyyd HX39XIH Helee
yayyax39. Xapu 3acruiid razpeis ep, JIHB-#uii xapruaa 2017-2019 onyynan dyypean e JIHB-Hmii
acenT bonoH OOIMT XyYTHilH TYBWHMA Oyypant 3aprisc xamaapcad Oaiina. Haanmig 4 6ogur JHB-

11 HHil BCONTHIT A3MKIK, TOCBHITH YHACIH TOHIHIT OyYpyyax He epuiiH TOrTBOpTOil DaiiAmer XxaHrax
Ve ry b u Sy g Ove rn m e nt Ofﬁ CI a I S Ca n CYYph YHI3C l':'-::mxmp Oaiina. El]’-‘:-'?{];!; OHYY/IBIH XYBb]l BATHTEIH xa;m 2.8 Gonon 4.1 xyeuap

L=

cynap4, TeCBHITH YHICIH T3HLDN anjariantaii Daiixaap Teceeneracen da Tyc onyyaan domut JIHb-

ru n th e D DT O n th e i r Own y eve n HHil ecenT enaep baiixaap Teceenernex Oaiiraa ue epuiin JJHb-1 s3max xapenaar dyypyynax ron

Xy4HH 3yiin Gonoxoop OaiiHa.

after frequent staff turnover. * s
The DDT is already being used in
several countries to improve
policymaking including internal
discussions, debt reports, and
communication with IMF staff.

ikl
ETm.mﬁ-npnaanIM yaAMAm




. MEETINGS
¢ 2023 | WASHINGTON DC

Xy r
WORLD BANK GROUP
INTERNATIONAL MONETARY FUND

How do we use the Public Debt Dynamics
Tool (DDT) for Capacity Development?

Spring Meetings 2023 | IMF

13



The Public Debt Dynamics Tool (DDT) is one of the tools
developed by the IMF Institute of Capacity Development
for its new Macro Framework Technical Assistance
Practice focused on macroeconomic forecasting and
policy analysis for policy decision-making and
communication.

P~

/ Integration into policy\

Tools \ e
» 18P /\ in‘./—.-. Training

models




Because of the Public Debt Dynamics Tool (DDT) simplicity,
DDT Technical Assistance has achieved results very quickly

after short virtual meetings (e.g., one hour per week for a
couple of months)

and/or short face-to-face missions (e.g., one week or less),

often following DDT Training RCRREY:

O aept leve % O DP. D O de -




The Public Debt Dynamics Tool (DDT) is also
featured in the IMF training program,

in DDT-focused workshops,

and standard courses including the Fiscal
Sustainability course.

The online course DDTX:

- available in English and French (and soon in
Spanish). Online: Projecting Public Debt

- The Public Debt Dynamics
Tool (DDTX)

- § to 6 hours to complete

- 1000 learners have already worked with the
DDTx.

Virtual, face-to-face, and blended training.


https://www.imf.org/en/Capacity-Development/Training/ICDTC/Search?
https://www.imf.org/en/Capacity-Development/Training/ICDTC/Schedule/JV/2023/FSJV23-36
https://www.imf.org/en/Capacity-Development/Training/ICDTC/Schedule/OL/2023/DDTXOL23-136
https://www.imf.org/en/Capacity-Development/Training/ICDTC/Schedule/OL/2023/DDTXOL23-202

DDTx videos are also available on fEeiecting pUEEEE

YouTube , IMF Institute Learning Channel

8 videos No views Updated today

in the IMF Institute Learning Channel, 0 ~

organized in three playlists: >3 Shuffle

In this playlist, you will learn how to project the
. . . evolution of public debt (i.e., government debt)
1 r P rOIeCtI ng p U bI IC d e bt over time, for a given set of projections of the
relevant macro-fiscal variables. The playlist
covers simple calculations you can use to

2 - PrOIGCU n_C] DU bI |C d ebt W|th the PU bl |C project the public debt level for the following
D e bt Dyn am |CS TOOI ( D DT) year. The videos present these calculations

with simple numerical examples for a
hypothetical country. This document

3. CaICUIatlnq pOSS|bIe fISCa| ad|UStment https://courses.edx.org/assets/courseware/v1)

v1:IMFx+DDTx+2T2022+type@asset+block/Mo

pathS Wlth the PU bl |C Debt Dyna m | CS TOOI presents the equations used in the playlist.
(D DT) Additional information can be found in the

online course DDTx https://bit.ly/DDTxcourse



https://www.youtube.com/@IMFInstituteLearningChannel
https://bit.ly/DDTxPL1microlearning
https://www.youtube.com/playlist?list=PLrRVF2zCyHxua3IEkWIK3b5ccpH5svQky
https://bit.ly/DDTxPL2microlearning
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The DDT’s Debt Dynamics Equation

The debt-to-GDP ratio evolves according to:

147y 1
d = —de—1 — UeDPbe + UeOf; (1)
gt
|+ = ar-1(1+if e, "7 e )1+ P)+(1-ar— 1) (1+if) el Sl o ol
1+7Tt
Jo T, & 7, i e, 2,e.°, a;: real GDP growth, inflation, exchange rate

depreciation, effective interest rate, average and end-of-period exchange
rates, share of foreign currency debt

ue=(1-a,(1- efvg/ef"p))_l: coefficient of stock-flow adjustment due to
intra-year exchange rate fluctuations.



Color rules in the Public Debt Dynamics Tool (DDT)

= |nformation and relevant data should only be entered in
cells, which are in worksheets with tabs.

= Wle]| A NES =0 [5Yef Ccells are used to indicate that the user can
select the input from a drop-down menu.

= \\Vhite cells contain formulas that users should not override.

Select country
First year of projection

ear for medium-term indicators

Definition of the public sector central government
Includes public guarantees?

outstanding amount of loans guaranteed
by the central government

pecify or define the guarantees




The DDT’s |[j]:Jl1&bdE =] worksheet

= |n the [alel¥j&IdETE! Wworksheet, we need to manually input the
data needed for projecting public debt with equation (1).

percent or percent of GDP, unless ot
M d

First Year of
Projection

Year/Variable 2021
dy (debt including uncalled guarantees): Stock of total gross public debt, percent of GDP

o/w stock of local-currency guarantees (uncalled): Stock of uncalled guarantees in local currency included in total debt, percent of GDP
o/w stock of foreign-currency guarantees (uncalled): Stock of uncalled guarantees in foreign currency included in total debt, percent of GDP

o (share excl. guarantees): Share of foreign currency denominated debt in total debt, percent of total debt
e (LCU/FCU, avg): Nominal average exchange rate, local currency per unit of foreign currency
e (LCU/FCU, eop): Nominal end-of-period exchange rate, local currency per unit of foreign currency

i%: Nominal effective interest rate on local currency denominated debt, percent

if: Nominal effective interest rate on foreign currency denominated debt, percent

1i: GDP deflator inflation, percent
gr: Real GDP growth, percent
pbe: Primary balance, percent of GDP
ofy: Other net debt-creating flows, percent of GDP

t'y: Foreign GDP deflator inflation, percent (used in fan chart)



Baseline scenario

Macondo Public Sector Debt Dynamics - Baseline Scenario
(in percent of GDP unless otherwise indicated)

Debt and Economic Indicators '/

Actual Est. Projections

2012-2018 2/ 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Nominal gross public debt 442 48.7 589 619 629 630 634 639 643 648 650 654 659 662 666
Of which: guarantees (uncalled) 3/ 0.3 38 33 23 20 1.8 1.5 14 14 15 14 14 15 14 14
Real GDP growth (in percent) 3.8 2.7 -90 42 37 34 37 38 38 38 38 38 38 38 38
Inflation (GDP deflator, in percent) 4.4 41 40 40 37 38 37 37 40 40 40 40 40 40 40
Nominal GDP growth (in percent) 8.3 69 -53 84 75 73 75 77 80 80 80 80 80 80 80

Effective interest rate (in percent) 5.8 6.2 63 62 58 59 62 64 64 65 62 64 65 62 064

= | et's watch a video describing the main contributors to debt
changes in the baseline scenario.


https://www.youtube.com/watch?v=zBlG1Q_TkvA&list=PLrRVF2zCyHxua3IEkWIK3b5ccpH5svQky&index=2
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Historical scenario: Key debt drivers take average
historical values and thus, this scenario triggers
discussions about the differences between baseline

assumptions and historical values.

Historical averages

Historical Scenario
Real GDP growth : : 2.4 2.4 2.4
Inflation . . 4.4 4.4 4.4

Primary balance : -1.7 -1.7 -1.7
Effective interest rate . 5.8 6.0 6.2




Constant-primary-balance scenario: The primary
fiscal balance takes the value of the first projection year
and thus, this scenario shows the importance of the fiscal
consolidation in the baseline.

Constant primary balance

Constant Primary Balance Scenario
Real GDP growth 4.2 3.4 3.7 3.8

Inflation 4.0 3.8 3.7 3.7
Primary balance -4.0 -4.0 -4.0 -4.0
Effective interest rate 6.2 5.9 6.2 6.4




Shock scenarios: The Public Debt Dynamics Tool (DDT)
also presents scenarios with a shock to each key debt
driver (primary balance, growth, interest rates,
depreciation rates).

Stress testing scenario design: size of shocks Shock Size (number of historical standard deviations)

Primary balance shock -1

GDP growth shock

-1
Interest rate shock 1
1

Exchange rate depreciation shock

Stress testing scenario design: duration of shocks

Primary balance shock starts

Primary balance shock ends

GDP growth shock starts

GDP growth shock ends

Interest rate shock starts

Interest rate shock ends

Exchange rate depreciation shock starts

Exchange rate depreciation shock ends




Fully customized scenario: Allows for a full
customization of all [laeSiEMBEIFE! assumptions (natural

disasters, banking crises, currency crises, commodity
price shocks, etc.)

First Year of

Priojection

Year 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
d, (debt including uncalled guarantees) 61.91 75.89  80.93 77.12 77.63 77.9 78.41 78.61 78.94  79.38  79.59 79.93  80.22  B0.51  80.78

a/w stock of local-currency guarantees (uncalled) 0.57 0.50 0.44 0.38 0.36 0.36 0.37 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36
o/'w stock of foreign-currency guarantees {uncalled) 1.71 1.50 1.32 1.15 1.08 1.08 1.10 1.08 1.09 1.09 1.09 1.09 1.09 1.09 1.09
1- o, (share excl. guarantees) 36.53 36.53 358.70 42.72 42.72 42.72 358.85 42.86 42.86 40.00 43.00 43.00 43.07 43.42 43.76
o, (share excl. guarantees) 63.47 63.47 60.30 57.28 57.28 57.28 60.15 57.14 57.14 60.00 57.00 57.00 56.93 56.58 56.24

e, (LCU/USS, avg) 24.21 25.58 27.11 25.21 25.71 26.23 26.75 27.29 27.83 28.39 28.96 29.54 30.10 30.87 31.23
e, (LCU/USS, eap) 24.30 26.87 27.36 25.46 25.97 26.45 27.02 27.56 28.11 28.67 29.24 29.83 30.40 30.57 31.54

& 0.76 10.58 1.82 -6.94 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 1.90 1.85 1.85
iy 4 9.87 9.38 9.84 10.34 10.34 10.34 10.34 10.34 10.34 10.34 10.34 10.34 10.34 10.34 10.34

r',’r 3.78 3.78 3.59 3.41 3.41 3.41 3.58 3.40 3.40 3.57 3.40 3.40 3.39 3.37 3.35

m, 4.04 4.73 4.84 3.74 3.72 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00

[T 1.00 1.03 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01

e 2.54 7.64 211 -1.83 3.71 3.43 3.55 3.26 3.43 3.56 3.26 3.43 3.38 3.36 3.34

[+ 4.23 -0.80 0.60 3.70 3.84 3.84 3.84 3.84 3.84 3.84 3.84 3.84 3.84 3.84 3.84

[/ 0.95 1.05 1.02 0.95 1.00 1.00 1.00 0.95 1.00 1.00 0.93 1.00 1.00 1.00 1.00

pb, -4.04 -8.00 -3.25 0.27 0.20 0.31 0.26 0.25 0.27 0.26 0.26 0.26 0.26 0.26 0.26

of , (other net debt-creating flows) 0.90 0.90 0.90 0.50 0.50 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90




We are working on a new template, the ND_DDT, that
computes the effect of past natural disasters in all DDT
macrofiscal variables, facilitating the construction of
natural disasters scenarios.

Country name

Select event

Pre-shock value Average Disaster Type

Number of years for average Year
Post-shock value WEQO Oct 2022
Number of years

First year of the shock 2023

File name DDT Honduras LEO

Import baseline Importing a baseline requires having the selected DDT file closed

Export scenario



The DDT also produces debt fan charts, discussed in
this video.

Evolution of Predictive Densities of Gross Nominal Public Debt
(in percent of GDP)

Baseline Percentiles: 10th-25th 25th-50th T5th-90th

Symmetric Distribution Restricted (Asymmetric) Distribution

100
90
80
70

120

100

—

Restrictions on upside shocks:

no restriction on the growth rate shock

no restriction on the local-currency interest rate shock
no restriction on the primary balance augmented shock
no restriction on the foreing-currency aug, int, rate shock

027 2028 2029 2030 2031 2032 2033 2034 20


https://www.youtube.com/watch?v=fqxAE42GE_Y&list=PLrRVF2zCyHxua3IEkWIK3b5ccpH5svQky&index=5
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Fiscal consolidation inputs in RCEL[[E

Debt target and adjustment period

To be completed after "Input - Data" is populated

Public debt-to-GDP target (e.g., for 60 percent of GDP, write 60)

Adjustment path starts 00 205 00000

Adjustment path ends

a,: share of foreign currency denominated debt in total debt, percent of total debt (excl. guarantees)
e :: nominal average exchange rate, local currency per unit of foreign currency

e.: nominal end-of-period exchange rate, local currency per unit of foreign currency

. d . - - .
i+ : nominal effective interest rate on local currency denominated debt, percent

rtf: nominal effective interest rate on foreign currency denominated debt, percent
.. GDP deflator inflation, percent
g.: real GDP growth, percent

of .- other net-debt creating flows, percent of GDP




With these inputs, the Public Debt Dynamics Tool (DDT)
computes automatically different fiscal adjustment
scenarios

level and yearly change of the primary balance

that yield a 60% debt ratio in 2035 7/

= Let's watch a video describing one of the fiscal
adjustment scenarios.



https://www.youtube.com/watch?v=U8_MNwL5ZQo&list=PLrRVF2zCyHxujCXpdUSwlDzO6XC059S2R&index=2

Spring Meetings 2023 | IMF
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In sum

" The Public Debt Dynamics Tool (DDT) is tailored for do-it-yourself
capacity development

= The DDT’s simplicity allows for the sustainable transmission of
knowledge to a variety of counterparts

"= Many countries are using the DDT, including for public debt reports

= We are always happy to talk (and even more so about the DDTY!):
= Marie Pierre Aquino Coste: maguinocoste@imf.org
» Leonardo Martinez: ImartinezZ4@imf.org

® Questions?


mailto:maquinocoste@imf.org
mailto:lmartinez4@imf.org

IMF Online Learning
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