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The post-pandemic new normal for central bank
statistics

Saira Jahangir-Abdoelrahman and Bruno Tissot’

Executive summary

Statisticians, including those in central banks, have quickly adapted to the
consequences of the Covid-19 pandemic. But, three years after the start of the global
crisis, can some normalisation be expected in the official statistical landscape,
returning us to the situation prevailing before the crisis? Or, alternatively, should
central banks be fundamentally rethinking the way they produce and consume data
in a "new normal” state of the world?

The pandemic underlined that data producers have to provide more and more
varied types of information to their users, not least by leveraging the wealth of
sources available. This calls for the production of more high-frequency and timely
indicators as well as for providing new types of indicator (eg sentiment indicators,
policy credibility indices) on topics that are still insufficiently covered by existing
official statistical frameworks. As key elements of national statistical systems (NSS),
central banks have been at the forefront of global initiatives taken to address these
issues.

The recent crisis was also a reminder that the statistical landscape has to
permanently evolve, for instance to make the most of the opportunities provided by
new big data analytics and to reach out to user groups more effectively. Central banks
have been well positioned from this perspective, drawing on their unique role as
producers and consumers of data to support their policies.

Moreover, recent developments have highlighted the urgency of dealing with a
number of long-standing challenges. This calls in particular for the adaptation of
statistical frameworks to better reflect structural developments in the global
economy, especially as regards globalisation, digitalisation in finance and
sustainability aspects such as climate change. Therefore, “central bank statistics have
to change as well in order to support and reflect structural changes”, as argued by
Claudia Buch, Vice-President of the Deutsche Bundesbank.

! Respectively, Director Statistics Department, Central Bank of Suriname (sjahangir@cbvs.sr); and Head
of Statistics and Research Support, BIS & Head of the Secretariat of the Irving Fischer Committee on
Central Bank Statistics (IFC) (Bruno.Tissot@bis.org).

The views expressed here are those of the authors and do not necessarily reflect those of the Central
Bank of Suriname, the BIS, the IFC or any of those institutions represented at the conference.

We thank Robert Kirchner, Ko Nakayama, Gloria Pefia, Silke Stapel-Weber, Luis Teles Dias and Ulf von
Kalckreuth for helpful comments and suggestions.
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Of course, history has a connotation of “distant memory”. But that, too, helps define who we are
and determine what we do. Moreover, the dividing line between “history” and “recent past” — or
“yesterday” — is fuzzy and context-dependent. Often, the line is arbitrarily drawn at the point when
our own experience begins. Introspection comes in handy here. When | was a teenager, | thought
of the 1920s as distant history; today, | think of the 1970s as yesterday. And yet, they are both
separated by half a century.

What is true of history in general is also true of economic history, be it the history of economic
thought or the history of events. And all study of economic history must be based on statistics,
ie the “facts” or data points that inform our interpretation of what happened. Hence their critical
importance in understanding the past and in drawing lessons for the present.

Although | did not have much exposure to economic history in my years at university, | came to
embrace it during my professional life. Personally, | found it essential to shed light on the
preoccupations of current policymakers. The list of issues, as reflected in my work, is not a short
one. It includes issues such as the hidden perils of the so-called Great Moderation; the costs or, in
fact, non-costs of deflation; the usefulness of the concept of the natural interest rate; the great
power but also great limitations of monetary policy; the waxing and waning of central bank
independence; and, more generally, how policy regimes shape, and are shaped by, the economic
environment in an interaction that can spring challenges from unsuspected quarters — the Great
Financial Crisis of 2008-09 being the most notable example.

It goes without saying, reading history correctly is tricky. Drawing lessons for today requires
identifying what can and cannot be inferred given the difference in context. In turn, this calls for
knowledge that goes beyond narrow economic understanding and a degree of imagination, to
avoid projecting onto the past today's intellectual baggage and vice versa. This is also true for the
statisticians that develop the raw material that economists work with. | will get back to thisin a
minute.

The HMFS network

What, then, is the HMFS network? It is an informal group that brings together central bank
statisticians, economists with a strong interest in statistics and academics to exchange views and
share their experience in the development and use of historical monetary and financial statistics.
The objective is to help develop those statistics and to stimulate their production more broadly.
The group is very much a “coalition of the willing”. At present it involves 10 central banks and 2
academics.

Importantly, the focus of the group is not on collection, but on design and production.
Participants have been brought together by the recognition that production of historical statistics
is both hard and a public good. As a result, there is a strong disincentive to create them.
Participants also recognise that a robust transnational methodology is necessary to guide the
production of high-quality statistics. Hence the core concern with methodology and the aspiration
to delineate standards of good practice. In the absence of such guidance, it is all too easy for
compilation of national statistics into panels to involve series that are not only imperfect, but like
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Tolstoy’s unhappy families, which are all unhappy in their own way, to all be imperfect in their own
way.

The group has two guiding principles. One is the importance of comparability of statistics across
countries and time. The other is the importance of transparency in how those statistics are
produced, in "how the sausage is made”, as it were. Transparency is essential to address the major
obstacles and pitfalls involved as well as to give rise to an “open-ended” process. This is how
knowledge is transferred and statistics can be improved over time.

Transparency is of the essence to improve not just production, but also consumption. All too often
economists, as main consumers, take statistics at face value. Sometimes | have been guilty of this
sin myself! It is important that statisticians do not tire of raising awareness. This is true not only of
historical statistics, but of current ones as well!

As the group notes, producing high-quality historical statistics requires “statistorians” —
professionals who combine technical statistical know-how with an understanding of history. This
allows them to place the original statistics in their proper institutional data-generating context
and hence to understand sources and the sources’ limitations. We need more of them. Hopefully,
the efforts of the network will stimulate their emergence.

The first report

The group first met at the BIS in October 2016 and, subsequently, at roughly yearly intervals,
interrupted by the pandemic. | guess you will be asking yourselves: “What about any concrete
output?”.

The first visible output is a report or monograph to be released soon entitled “Historical monetary
and financial statistics for policymakers: towards a unified framework”. As with any first child, its
birth has proved challenging but also very rewarding!

The report does three things: it provides context on the history and purpose of the group; it lays
out the key methodological principles; and it applies them to the construction of interest rate,
credit and real estate price statistics. The principles are then illustrated concretely by the statistical
series put together by participating central banks. These include those of the United States, Japan,
France, the United Kingdom, Italy, Canada, Austria, Sweden, Norway and Denmark.

Why the choice of those economic variables to start with? Three reasons.

First, they have come to prominence in policymaking owing to the historical re-emergence of
major financial cycles. After being dormant for several decades, these cycles have been at the
heart of business cycles since the mid-1980s. But they had also been common in the late 19th
century all the way to the Great Depression. There are clearly lessons to be learnt.

Second, statistics on credit and real estate prices are comparatively scarce and, surprisingly, rather
poorly understood (we were struck by this). And those that do exist have significant shortcomings.
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Third, from a methodological perspective, the three series shed light on different issues. One is
the deceptive simplicity of the construction of (short- and long-term) interest rate series (a
financial price). For example, the construction of benchmark interest rates involves sometimes
subtle questions concerning the structure and operation of markets, the specific nature of
contracts as well as those of pricing practices and conventions. Another issue is the huge
complications that hinder the production of consistent credit aggregates (a financial quantity) — a
financial variable that had been neglected until recently in favour of its close cousin, monetary
aggregates. Yet another issue is the complexity of aggregating into an index highly heterogenous
assets (real estate), which can have first-order effects on the corresponding series.

What are the key takeaways of the report? Many! | have already mentioned some and would
strongly encourage you to read the whole study, which is one of a kind. But in the time available,
let me mention two. One is conceptual and often overlooked. The other is empirical and largely
novel.

The conceptual one is that, fundamentally, building historical statistics requires dealing with
synthetic countries and synthetic objects. Synthetic countries, because the borders of nation states
have been in flux. This has important and often neglected implications for the interpretation of the
statistics. Synthetic objects, because the same term can be applied to highly different variables.
Just think of how much what constitutes the right “policy interest rate” varies across countries and
has changed over time! Both issues require careful treatment.

The empirical takeaway concerns what one might call “missing credit”. This largely reflects a focus
on regulated institutions and, more specifically, banks — sometimes only a subset of them — in the
construction of the statistics, an instance of “look under the lamppost” syndrome. The most widely
used historical credit statistics miss large chunks of credit. What today would be termed “shadow
banking” was typically big, and so was “peer-to-peer” lending in several countries, in the form of
mortgage credit often intermediated by notaries. Not such new phenomena after all! As a result,
our understanding of the degree of “financial deepening” or of the information content of credit
aggregates for financial crises has probably been distorted, across both countries and time,
despite efforts to overcome the drawbacks in the data.

Conclusion
Let me stop here.

| hope | have encouraged you to reflect more on the value of historical statistics and of their
careful construction. If something is a public good, as the production of these statistics is, it is
worth investing in it. Critically, the importance of a transparent approach cannot be emphasised
enough, as a means to bring to light the statistics’ strengths and limitations, to allow for their
improvement over time and to facilitate their proper interpretation and use.

The message of the network is both sobering and optimistic. It is sobering, because it offers a
vigorous discussion of the limitations of existing measures of our macro-financial history. It is
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optimistic, because while the gaps and imperfections are extensive, they can be overcome. The
network offers a way forward.

You can see how the IFC having the HMFS network operate under its aegis — "adopting” this
young kid, as it were — is mutually beneficial. It offers the network a welcome and cosy new home,
and it offers the IFC a new vehicle to develop policy-oriented statistics and to nurture links with
academia. We are grateful for your decision.

| very much hope, too, that my remarks have whetted your appetite for the work of the network.
Consider this an open invitation to become more involved in its activities!
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Wealth Inequality and COVID-19 in the U.S.

Evidence from the Distributional Financial Accounts’

Mike Batty, Ella Deeken, Elizabeth Holmquist and Alice Henriques Volz

Abstract

There have been many questions about how different U.S. household groups have
fared economically through the severe disruption of the COVID-19 pandemic. Using
the Distributional Financial Accounts (DFAs), we consider how household wealth has
evolved in this turbulent time. However, the unprecedented events of the pandemic
give reason to question the relevance of the historical relationships used for the last
two years in the DFAs, particularly due to the vast amount of fiscal support and
reduced consumption that resulted in significant excess savings, particularly in the
early quarters of the pandemic. We examine a few alternate scenarios for how the
increase in deposits may be allocated, providing plausible bounds for the household
wealth distribution for recent quarters. We find that the effects of alternative
distributions of deposits on the overall wealth distribution are small but does
modestly alter the estimates of changes in wealth experienced by less affluent
households.

Keywords: Wealth Distribution, Wealth, Pandemic
JEL classification: D31
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Real estate assets were also a major contributor to wealth gains, as house prices
rose more than 35 percent, accelerating beginning in 2020:Q3 and continuing into
early 2022. However, compared with corporate equities, housing is a relatively small
piece of the Rebound, making up about a quarter of the total net revaluations. That
said, real estate assets comprise the majority of assets for the Bottom 50; thus, the
strong house price growth is the largest driver of wealth gains for that group,
accounting for almost 80% of their gains. However, these wealth gains are not evenly
spread across that group as only 40% of Bottom 50 own their home.

Since the SCF reveals that the Bottom 50 consistently holds a larger share of
deposits than they do other non-pension financial assets, the large increase in their
checking and savings balances also contributed meaningfully to wealth gains for the
Bottom 50 as projected in the DFA. Between 2019:Q4 and 2022:Q1, the Bottom 50
groups’ holdings of deposits grew by more than 50% and increased as a proportion
of non-pension financial assets from 33% to 41%. Overall, the wealth of the Bottom
50 doubled from 2019:Q4 levels, which is about 65 percentage points more than any
other wealth group. However, since their wealth share is quite small, they received
only 6% of the total wealth gain during the pandemic.

Figure 4. Net Worth Shares by Wealth Group
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Source: Distributional Financial Accounts, June 17, 2022.

In total, changes in the concentration of wealth were not large in magnitude.
Consistent with Bricker et al. (2022), the share of wealth going to the Top 1% moved
procyclically, increasing 2.2 percentage points in the Rebound period after falling 1.1
percentage points in 2020:Q1. Despite their wealth growing at the fastest pace, the
small wealth level for the Bottom 50 resulted in their share only increasing by 1.0
percentage points between 2019:Q4 and 2022:Q1.

In the DFA, the concentration of wealth across the income distribution was also
not substantially reshaped in the pandemic. However, in contrast to the lower wealth
households, lower income households saw somewhat slower wealth growth
compared to higher income households. The bottom 40 percent of the income
distribution (Bottom 40) and the middle quintile group (families between the 40th
and 60th percentiles) experienced growth of about 28% over the rebound and
recovery period after only small decline in 2020:Q1 Meanwhile, the top 20 percent



group by income and households in the 60™ to 80" percentiles of the income
distribution experienced growth of 36% and 41%, respectively. The primary difference
between the DFA projections for the bottom wealth and income groups is how the
models, based upon historical data, allocate the large increases in deposits.
Specifically, they project a slight increase in the share of deposits for the Bottom 50
percent of the wealth distribution but a slight decrease in the share for the Bottom
40 income group. This highlights both how the distributions of wealth and income
are distinct, but also the challenges of modelling excess savings during the pandemic,
which we turn to in the next section.

While we use the DFA as the starting point for studying wealth during COVID-
19, we acknowledge there are major aspects of the pandemic for which the DFA
estimation approach does not account. To begin to explore this uncertainty, it is
useful to evaluate what portion of the DFA estimates come from assets and liabilities
that are most likely still represented accurately in these abnormal times. Seeing that
transaction volumes for assets and liabilities other than deposits were not
considerably abnormal after 2019, we assume that there was little active rebalancing
of portfolios by households (i.e. the 2019 SCF provides a valid description for these
assets). Further, 74% of total wealth gain since 2019:Q4 was from the revaluations of
real estate and corporate equities. This grows to 97% when including pensions and
business wealth, which were also driven by stock market and real estate market
movements, respectively, since 2019:Q4. This suggests we should have greater
confidence in the DFA results for groups whose portfolios were comprised of more
of these assets in the 2019 SCF. The Top 1 percent of the wealth distribution held
around 80% of their assets in equities, businesses, pensions, and real estate in 2019,
but this falls to 69% for the Bottom 50. The pattern across the income distribution is
similar.

Alternative Distributions of Excess Savings

We now turn to exploring how the true evolution of the wealth distribution during
the pandemic may deviate from the DFA projections. The net effect of the pandemic-
specific factors on the distribution of savings is unclear. For example, the categories
of spending that declined the most during the early lockdowns, such as travel and
entertainment, are skewed towards affluent households (Bureau of Labor Statistics,
2022). Further, many of the service sector jobs most disrupted by COVID-19 pay
relatively low wages. However, the replacement rates provided by expanded
unemployment insurance were often above 100% for lower income workers (Ganong,
Noel, and Vavra, 2020), and the Economic Impact Payments phased out for couples
earning more than $150,000.

Our goal in this section is to gauge how this uncertainty might alter the DFA
measurement of the wealth distribution as of 2022:Q1. To do so, we estimate how
much of household savings stemmed from pandemic-specific factors (“excess
savings"), run the DFA models without these excess savings, and then study the range
of outcomes when the excess savings are distributed under alternative scenarios.
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Tables 2 and 3 present the results. The first takeaway is that the significant amount of
excess savings did not substantially reshape the wealth distribution. Even under the
extreme assumption that all excess savings went to the bottom 50%, the gains in the
wealth share of the bottom wealth and income groups are very small compared to
the degree of wealth inequality. Although there was a large increase in savings during
the pandemic, it was somewhat overshadowed by large price increases in asset
classes that are heavily skewed towards the wealthy and remains small compared to
the level of household wealth.

Table 2. Net Worth Shares and Growth Rates by Wealth Group

Somewhat

Equally All to the
Net Worth Shares DFA 2019:Q4 DFA 2022:Q1 Equally o

o Distributed  Bottom 50%

Distributed

Wealth Group

Top 1 30.7% 31.8% 31.4% 31.3% 31.3%
Next 9 38.7% 37.3% 37.1% 37.0% 36.9%
Next 40 28.8% 28.1% 28.3% 28.3% 27.8%
Bottom 50 1.8% 2.8% 32% 3.4% 4.0%

Net Worth Growth Rate:
Wealth Group

Top 1 32.9% 31.3% 30.9% 30.8%
Next 9 23.8% 23.0% 22.7% 22.3%
Next 40 253% 26.2% 26.2% 23.9%
Bottom 50 99.4% 129.5% 142.1% 188.8%

Table 3. Net Worth Shares and Growth Rates by Income Group

Somewhat
Equally All to the
Net Worth Shares  DFA 2019:Q4 DFA 2022:Q1 Equally o
. Distributed  Bottom 50%
Distributed
Income Group

99-100 25.1% 26.8% 26.9% 26.9% 26.8%
80-99 45.2% 43.1% 43.4% 43.4% 43.1%
60-80 15.0% 15.5% 15.8% 15.8% 15.5%
40-60 7.5% 74% 7.6% 1.7% 1.7%
0-40 73% 7.1% 7.5% 7.6% 8.2%

Annual Net Worth Growth Rate:

Income Group

99-100 374% 38.0% 37.5% 374%
80-99 22.6% 23.5% 23.3% 22.6%
60-80 32.6% 34.9% 34.8% 32.6%



40-60 26.9% 30.8% 31.4% 31.4%
0-40 25.9% 32.6% 35.1% 44.4%

In the baseline DFA, wealth for the bottom of the wealth distribution grew at the
fastest rate, followed by that of the Top 1. Our alternative scenarios for excess savings
do little to alter that conclusion. However, due to their low levels of wealth, this
exercise reveals nontrivial uncertainty in the growth rate of wealth held by the bottom
half of the wealth distribution. The DFA shows wealth for the Bottom 50 growing by
99% in the pandemic, which increases to 130% in our preferred "somewhat equal"
excess savings scenario, 140% if excess savings were equally distributed, and 189% if
the savings all went to the bottom. On a per household basis, wealth of the Bottom
50 increased from $31,000 in 2019Q4, to $60,000, $69,000, $73,000, and $86,000 in
2022Q1 under the DFA and three alternative scenarios. Thus, although there is
material uncertainty in the evolution of wealth for the Bottom 50 during the
pandemic, the qualitative finding of rapid wealth growth for the Bottom 50 relative
to other groups holds for the DFA and the alternative scenarios.

When segmenting the population by income, this exercise again reveals little
variation in the rate of wealth gain for the top of 60 percent of the distribution, but
some uncertainty for the Bottom 40 percent. However, the range of plausible growth
rates for the Bottom 40 of income is lower than that for wealth because per household
wealth levels for the lower income groups are substantially higher than for the bottom
half of the wealth distribution.

Conclusion

The distribution of wealth has been relatively stable recently despite the massive
economic upheaval caused by the COVID-19 pandemic. This is true both in the
baseline DFA estimates and in our alternative scenarios for the distribution of excess
savings. The stability of the wealth distribution stems from the fact that most of the
wealth gained comes from appreciation of assets that were heavily concentrated
before the pandemic. The gains on these assets were so large that they dwarf the
historic increase in household savings that also occurred and leave limited margin for
the uncertainty of the distribution of excess savings to alter the overall wealth
distribution. Our simulation exercise also reveals the challenges of relying upon
historical relationships to model the wealth distribution during unprecedented
circumstances. Since it has no information about the distributional patterns of income
loss, early spending declines, or the government response, the DFA likely assigns too
much of the large increase in savings to high wealth and income households.
Although the effects on the overall wealth distribution are small, the uncertainty due
to the pandemic does modestly alter the estimates of changes in wealth experienced
by less affluent households. In particular, our exposition of the alternate distributions
of excess savings highlights the significance of the government response in
supporting economic well-being of low wealth and income households. Now, as the
final government stimulus checks dried up with the end of 2021 and consumers face
higher prices due to inflation in 2022, a new set of considerations surround the
potential drawdown in savings that may follow.
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Note: The analysis and conclusions set forth are those of the authors and do not indicate concurrence by other members of the research staff, the Board of Governors, or the Federal Reserve System.
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1. Changes in aggregate household wealth during the COVID-19 pandemic

2. The composition and distribution of wealth over COVID-19 using the
Distributional Financial Accounts

3. Implications of pandemic-driven excess savings on the distribution of
wealth

4. Conclusion
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U.S. Households
A gained $31

trillion since
2019
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. * Revaluations account for nearly
80% of wealth creation

Equity markets rebounded
strongly after the 2020:Q1
crash

Real estate price growth
accelerated in 2020:H2

Level and Change in Aggregate U.S. Household Net Worth

Trillions of Dollars Trillions of Dollars

------ Transactions (Net)

—— Level (right axis)

2010 2012 2014 2016 2018 2020 2022

Note: Other changes in volume, which account for a much smaller portion of wealth change, are omitted.
Source: Financial Accounts of the United States, June 9, 2022.
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Household

A savings also
surged during
the pandemic
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* * Resilience in certain sectors of
the economy, reduced
consumption, and large
amounts of fiscal relief fueled
savings

Increased savings largely
flowed to deposits, which saw
unprecedented gains in net
transactions over the pandemic

Aggregate Net Transactions by Household Asset and Liability

= Deposits

Billions of dollars

—— Real Assets - == Pensions
Mortgages —
Money Market Funds and Debt Securities --- Consumer Credit

Equities and Mutual Funds

Other (Net Asset)

2017

2018 2019

Source: Financial Accounts of the United States, June 9, 2022.
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Change in Net Worth by Wealth Group

Change in Net Worth by Asset and Liability Type Change in Net Worth Shares
T T — e — oo — oo R — _ 19:04 | 22:01
14000 {— ’ 14000 — 140~ — 10000 . Top 1 30.7%  31.8% 1.1%

12000 = 12000 1= T A 7 Next 9 38.7% 37.3% -1.4%
10000 10000 10000 — — L _|
e Next 40 28.8% 281%  -0.7%
8000 8000 8000 8000 — —
Bottom 50 1.8% 2.8% 1.0%
6000 6000 6000 6000 — —
4000 4000 4000 4000 — —
2000 2000 2000 2000 -
0 0 0 0 ’
-2000 -2000 -2000 — —| 2000 — —
4000 I | I 4000 I I -4000 I | I -4000 i | I
201994-2020q1 2020q1-2022q1 2019q4-2020q1 2020q1-2022q1 2019q4-2020q1 20209 1-2022q1 2019g4-2020q1 2020q1-2022q1
Top 1 Next 9 Next 40 Bottom 50
EDeposits EEquities and MFs [Other Assets ENet Worth
[DReal Assets EPensions ELiabilities Source: Distributional Financial Accounts, June 17, 2022.
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Alternative Distribution Scenarios for
Excess Savings: Wealth Groups

Excess Savings: Net increase in asset and
liability transactions over the 2019 rate

DFA Somewhat Equally Distributed  Equally Distributed All to the Bottom 50%
2020:H1 1,417 ’
2020:H2 132
2021:H1 591
2021:H2 -140
2022:Q1 365
Total 1,837

mTopl mNext9 m=mNext40 = Bottom b0
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Net Worth Shares: Wealth Groups

DFA 2019:04 DFA 2022:01 Somewhat Equally Equally Distributed  All to the Bottom 50%
Distributed

1.8% 2.8% 3.2% 3.4% 4.0%

mTopl mNext9 mNext40 = Bottom 50

Excess savings did not substantially reshape the wealth distribution
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Net Worth Growth Rate

Top 1 32.9% 31.3% 30.9% 30.8%
Next 9 23.8% 23.0% 22.7% 22.3%
Next 40 25.3% 26.2% 26.2% 23.9%
Bottom 50 99.4% 129.5% 142.1% 188.8%

Rapid relative growth for Bottom 50 across the scenarios but material uncertainty about growth rate
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Conclusion

*The distribution of wealth has been relatively stable despite the massive upheaval
caused by the pandemic

*Gains on assets concentrated towards the top of the distribution were so large that
they dwarf the historic increase in savings and leave limited margin for uncertainty
on the distribution of excess savings

*This simulation exercise reveals the challenges of relying on historical relationships
to model the wealth distribution during unprecedented circumstances

https://www.federalreserve.gov/releases/z1/dataviz/dfa/
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Sectoral Financial Positions and Debt Levels at the Post-
Pandemic Period

Eleventh IFC Conference on
“Post-pandemic landscape for central bank statistics”

BIS Basel, 25 and 26 August 2022

Ahmet Tayyar Firat

Abstract

Central Bank of the Republic of Tirkiye (CBRT) has acted very swiftly after the first
Covid-19 case was seen in Turkiye in March 2020 in order to mitigate the potential
impact of the pandemic on the economy especially on the financial, non-financial and
household sectors. At this paper, the outcomes of these decisions and the effect of
the pandemic on these sectors in Tlrkiye will be analysed by comparing the sectoral
financial account tables for the pre and post pandemic periods. Cross — country debt
comparisons for this period will be also made by using Financial Accounts in order to
contribute to the use of the Financial Accounts Statistics.

Keywords: Sectoral Financial Accounts, Debt Levels, Post Pandemic Period
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Introduction

The first positive Covid-19 case was seen in Turkiye on March 11t 2020, a short while
after the world had faced the disease. Like other governments and central banks,
Tirkiye also started to take proactive measures in order to save the public from the
adverse effects of the pandemic. These measures mainly have two dimensions. The
first one is related to the health of the public. Lock downs, using face masks,
quarantining, physical or social distancing, banning of mass gathering events, closing
schools and universities, working remotely, closing borders and international travel
restrictions etc. are all part of the first dimension, saving the health of the public. The
second dimension of these measures is related to the health of the economy.
Cutting interest rates, adjusting the liquidity in the market, unemployment
restrictions, social contributions to households etc. are all the examples of the second
dimension, more specifically saving the economic health of the sectors like
households, financial and non-financial corporations. It was observed that these two
dimensions are totally linked to each other. For example, any travel restriction
decision has negative impacts on the non-financial sector companies specifically on
the tourism, airline and service sectors. As a domino effect, this also affects its
employees, so the household sector. These sectoral interactions can be diversified
into many different cases.

This paper comprises of four parts. Firstly, it shows the recent figures of both Covid
cases and deaths in the world and Tirkiye. Secondly, it summarizes the responses of
Central Bank of the Republic of Turkiye (CBRT) to the pandemic and expresses its
outcomes on the balance sheet. It also analyses some G20 Central Banks' responses
to Covid-19 at this part. Thirdly, it reviews sectoral financial positions of Turkish
Economy with the distinction of households, government, non - financial and
financial sectors in the pandemic and post pandemic period. Finally, the paper
discusses cross country comparisons of sectoral debt levels in the post pandemic
period.

1. Covid-19 in the World & Turkiye

The Covid-19 virus was firstly identified in Wuhan, China in December 2019. After it
was seen in other countries and regions from the different parts of the world, it was
declared as a pandemic by the The World Health Organization (WHO) in March 2020.
Most of the authorities and governments took drastic actions in order to mitigate the
adverse effects of the pandemic both on the health of the public and economies. The
first year of the pandemic, 2020, can be accepted as the pandemic year with the
global fight to the Covid -19. After starting the widely usage of the vaccination, 2021
and afterwards can be marked as the post - pandemic period.
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Graph 1: Total Top 20 Covid Cases in the World
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As of the end of July 2022, total Covid cases in the world is about 591 million and the
countries in the first three rows are USA, India and Brazil respectively. Turkiye is the
10™ place with the 15,5 million cases (Graph 1).

Graph 2: Total Top 20 Covid Deaths in the World
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Total Covid — 19 deaths in the World is about 6,4 million people as the end of July
2022 and like the Covid cases, the first three countries are same, USA Brazil and India,
just a change at the 2"¥ and 3 places. Turkiye takes the 19t place at the death ranking
with about 100.000 deaths (Graph 2).

Both the cases and death figures have a direct relationship with the populations of
the countries. The crowded countries would most likely to face much more cases than
the others. It is a fact that there is also a link with the cases and the death numbers.
It is observed in this period that the health system of the countries and the vaccination
rates are be the drivers of these relationship. Being at below level for the death
ranking is a sign of the strong health system of Tiirkiye and its high vaccination rates.

2. CBRT Policy Responses to Pandemic and Its Outcomes

2.1 CBRT Policy Responses

Measures taken by Central Bank of the Republic of Turkiye in the pandemic
period can be classified in the below four headings:

2.11 Cutting the Interest Rates
e 17 March 2020 - The policy rate was cut by 100 bps to 9.75%

e 22 April 2020 - The policy rate was cut by 100 bps to 8.75%
e 21 May 2020 - The policy rate was cut by 50 bps to 8.25%

From March to May 2020 the central bank policy rate was decreased totally 250 bps
from 10,75% to 8,25%.

2.12 Increasing Liquidity in the Market
e  Primary dealers’ open market operation limits were increased.

e FXreserve requirement ratios were reduced by 500 bps for banks meeting certain
loan growth criterion.

e The primary dealer banks were allowed to sell the government securities they
bought from the Unemployment Insurance Fund to the CBRT.

e The collateral pool for both TL and FX lending was expanded to include to include
asset-backed and mortgage-backed securities.

e The limits for lower cost and longer-term lending facilities were increased.
e Swap transaction quotas for banks were raised by 50%.

e Upper limit of government security purchases was raised to 10% of the CBRT
asset size.

2.13 Widening Rediscount Credit Facilities
e  Maturity and repayment dates for CBRT exporter rediscount credits (which is
borrowed in Turkish Lira and repaid in FX) were extended.

e The limits for lower cost and longer-term lending facilities were increased.
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e Launched a new low-cost facility (150 bps below the policy rate) to support TRY
loans to exporters.

2.14 Swap agreements
e Bilateral currency swap agreement between the CBRT and Qatar Central Bank
was increased by $10 billion.

2.2 Potential Targets of These Measures
The targets of the above policy responses can be summarized as follows:

e Enhancing predictability by providing banks with flexibility in Turkish Lira and
foreign exchange liquidity management,

e Offering targeted additional liquidity facilities to banks to secure uninterrupted
credit flow to the corporate sector,

e Boosting cash flow of exporting firms through arrangements on rediscount
credits,

e Strengthen the monetary transmission mechanism by boosting the liquidity of
the Government Domestic Debt Securities (GDDS) market,

e Enhance banks’' flexibility in Turkish Lira and foreign exchange liquidity
management,

e Secure uninterrupted credit flow to the corporate sector, and broadly support
the goods and services exporting firms.

2.3 CBRT Policy Outcomes

Quantitative easing is defined as a monetary policy strategy used by central banks
by purchasing securities in an attempt to reduce interest rates which spurs economic
growth with increasing the supply of money and drive more lending to households
and non-financial companies.

Like other central banks, CBRT also preferred to have quantitative easing in the

pandemic period by purchasing government bonds. The fundamental target of this
decision is to provide much liquidity to the market.
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Graph 3: Bond Portfolio of CBRT

CBRT Bond Portfolio (Billion TRY)
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Total government bond portfolio of CBRT was less than 20 billion TRY before
March 2020. With the start of the pandemic, it was increased swiftly to TRY 80
million level which corresponds to more than 400% increase (Graph 3).

Graph 4: Total Assests of CBRT

CBRT Total Assests (Billion TRY)
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Quantitative easing and the other measures show their effects especially on the
Turkish Lira denominated items in the CBRT balance sheet (Graph 4).

2.4 G20 Central Banks’ Responses to Covid -19

Bank of Canada had the strongest respond to Covid — 19 in 2020 within the
selected G20 countries by its huge asset purchasing program. At the pandemic year,
in 2020, it has 358% increase at its balance sheet.
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CBRT balance sheet grown 58% in 2020 and %101 in 2021. The main driver of
the increase at post pandemic period, namely in 2021, is the upside valuation of FX
assets (Graph 5).

Graph 5: Asset Changes of G20 Central Banks
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2.5 G20 Countries GDP Growth Rates

In 2019, before the pandemic period most of the selected G20 countries have
positive growth rates based on the different dynamics of their own economies. In the
pandemic year, this picture had negatively changed and most of them faced with
economic recession. Turkiye is one of the two G20 countries with China which had
positive growth rates in this period. Furthermore, at the post pandemic period all the
selected economies have high positive growth rates especially due to the base effect
(Graph 6).

Graph 6: Asset Changes of G20 Central Banks
Gross domestic product
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3. Sectoral Financial Accounts of Turkiye

Financial Accounts Statistics provide systematic information of the main sectors
(non-financial corporations, financial corporations, general government, households)
in the economy. It also shows linkages between the economy and the rest of the
world.

Graph 7: Sectoral Financial Accounts of Tirkiye

Sectoral Financial Net Worths (Billion TRY)
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Turkish economy is financial borrower over the years. Households and the Rest
of the World sectors are creditors, and Non- Financial Corporations and the General
Government sectors were debtors (Graph 7).

Graph 8: Sectoral Financial Accounts of Turkiye

Financial accounts also serve the details on the stocks, transactions and
valuations. Transaction figures give inside information on the sectoral net lendings
and borrowings (Graph 8).
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Graph 9: Sectoral Financial Accounts of Turkiye

Valuation changes shows how the exchange rates and market prices effect the
sectoral positions (Graph 9).
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4. Debt Levels at Post Pandemic Period

Debt is a part of the liabilities side and here it comprised of the loans and issued
debt securities. With the effect of the pandemic, total debt of resident sectors to GDP
ratio reached to 167% level in 2020 Q3. At the post pandemic period, it has been
going down to 150% levels thanks to the fast recovery in the economy (Graph 10).

Graph 10: Sectoral Financial Accounts of Turkiye
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Covid in the
World &
Turkiye

In terms of total covid
cases Turkiye is in the
10t place in the
world.

For the death ranking

Turkiye takes the 19t
place.
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CBRT Bond Portfolio (Billion TRY)

90
80

€¢0¢-90-01
¢e0c-v0-91
€C0¢-¢0-81
Teoc-¢t-ve
T20¢-0T-6C
T¢0¢-60-€0
T¢0¢-L0-60
T¢0¢-S0-71
T¢0C-€0-61

T¢oc-10-¢¢

0¢0¢-TT-LC

0¢0¢-0T-¢0

0¢0¢-80-£0

0202-90-CT
0202-v0-LT
“0207-20-T2
6102-21-L2
6102-T1-T0
6102-60-90
6102-L0-CT
6102-50-LT
6107-€0-22
6102-10-5C
8107-T1-0€
8102-01-S0
8107-80-0T
8107-90-ST
8107-#0-02
8107-20-€2
L102-21-62
LT0Z-TT-€0
£102-60-80
1022041
£102-50-6T
LT0T-€07C
L102-T0-L2
9102-21-20
9102-01-£0
9107-80-C1
9102-90-L1
9102022
9102-20-92
9102-10-T0
STOZ-TT-90
ST0Z-60-TT
ST0T-L0-LT
ST07-50-2¢
STOZ-€0-L2
STOZ-T0-0€
¥102-21-50
¥102-0T-0T
¥102-80-ST
¥102-90-0¢
¥10Z-v0-5T
¥102-20-82
¥10Z-10-€0

CBRT Total Assests (Billion TRY)

A AR

70
60
50
40
0
20
0
0

3
1

1) Cutting Interest
2) Increasing Liquidity
in the Market

Rates

CBRT Policy
Reponses to
Covid-19

3,500

3,000

2,500
2,000

3) Widening

Rediscount Credit

facilities

1,500

1,000

500

4) Swap agreements

N
Source: CBRT

0

N
W Assets - TRY MW Assets - FX

RI: TURKIYE CUMHURIYET
B MERKEZ BANKASI



G20 Central
Banks'

Responses to
Covid -19

Bank of Canada had
the strongest
respond to Covid - 19
in 2020 by its huge
asset purchasing
program.
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Turkiye
Sectoral
Financial
Accounts

Turkish economy is
financial borrower
over the years.

Households and the
Rest of the world
sectors are
creditors, and Non-
Financial
Corporations and
the General
Government were
debtors.
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Turkiye
Sectoral
Financial
Accounts

Transaction figures
give inside
information on the
sectoral net lendings
and borrowings.

Valuation changes
shows how the
exchange rates and
market prices effect
the sectoral
positions.
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Sectoral
Financial
Accounts

Pandemic Effect on
the Total Debt of
Resident Sectors
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The way to the success

The outbreak of the crisis: The immediate task: Engagement to work together The output
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1A

New rapid daily data for
internal purposes

Sectorial Activity on FOREX
Funds Outflows
Unemployment benefit claims

Banking credit and mortgages in
moratorium

Bounced checks (NSF)

Etc.

The output

1B

New rapid data published
daily at our website

Credit Card expenditure

The Public’s Mobility Patterns
Electricity Consumption in Israel

Trends in the Activity in Cash

2

Dashboards

First - Internal Dashboard

Second - Public basic
publication

Late - Public dashboard in our
website
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Graphic presentation of policy measures taken, displayed in a timeline
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Introduction

Default probabilities are essentially compelled by how companies are tied to
economic, domestic and foreign cycles and how they are linked to their business
conditions (Pesaran et al., 2006). Thus, regulators have implemented macroeconomic
and credit-specific factors in forecasting default since numerous studies have
explored the benefits of dynamic factor analysis in credit risk modelling. Basel Accords
for Unexpected Loss Estimation and IFRS 9 and CECL for Expected Loan Loss are good
examples of how exogenous factors can be modelled to predict default.

Those two international specifications were the regulator's response to the
global Financial Crisis (GFC) of 2007 - 2009. Basel Ill (Basel Committee on Banking
Supervision 2010) corresponds to the regulatory capital banks should hold to absorb
the unexpected loss. IFRS 9 (International Accounting Standards Board 2014) and the
Current Expected Credit Losses (CECL), the two international accounting standards,
drive banks to adopt a forward-looking approach to calculating their expected loss
using macroeconomic factors.

The countries can use tools to manage their financial systems and their monetary
policies. It can vary from country to country, and as expected, there are individual
contrasts specific to the Brazilian and British economies, which the Central Bank led.
The most common actions to manage monetary policy objectives are modifying the
interest rate, buying and selling government bonds, regulating foreign exchange
rates, and changing the number of money banks must maintain as reserves
(Domanski, Kohlscheen, and Moreno 2016). However, actions should be more robust
during a global recession, as observed during the COVID-19 Pandemic.

The economic dynamics are a significant driver of the evolution of arrears in the
pool of loans granted to non-financial companies or individuals, followed by the
financial pressure induced by the monetary conditions. However, lending allows
companies and householders to provide resources for investment projects or debt
repayments. Thus, the lending policy's role in commercial banks' exercise is essential,
as it may impact the cost of credits and the loan portfolio quality. However,
governmental intervention can drive how financial institutions design their lending
policy during deep recessions, promoting economic reaction.

Central Bank Mandates and Early Response to the Covid-19

Central Banks have as their primary objective financial stability or stability in the value
of their currency. The Macroeconomic theory argues that the best way to keep
inflation under control is to give the responsibility to set monetary policy to an
independent central bank (Castillo-Martinez, 2019). However, monetary policy
decisions are implemented quite differently in different countries, and the level of
development of their economies is a significant factor for implementation.

Financial institutions provide essential services to the real economy, such as
deposits and lending, for retail and commercial purposes. However, during a deep
recession, it is common to see an increase in unemployment and a reduction in
consumption and output, causing a natural deflation. Thus, once the COVID-19
Pandemic started, the Brazilian Central Bank (BCB) and the Bank of England (BoE) and
most of their global peers intervened in the economy to avoid the deflation trap and
preserve jobs.

The Impact of Central Bank Interventions on Non-Performing Loans Under the COVID-19 Pandemic 3



The GFC, followed by quantitative easing by major central banks, slow growth in
European economies, and a growing recognition of social inequality, has led some
observers to argue for changes to central bank mandates. The more orthodox notes that
controlling inflation was insufficient to prevent the GFC. That line of debate leads to
discussions concerning a central bank's role in financial stability, its potential use of
macroprudential tools and whether it should be the prudential Supervisor. However,
the reaction to COVID-19 utilising further quantitative easing was essential for the
Central banks to deliver the expected financial stability.

Table 1 below shows the critical social-economic differences between Brazil and
the United Kingdom, which is considered a developed economy, while Brazil is a
developing economy.

Key Metrics Brazil Vs. United Kingdom (2020) Table 1
Metric (2020) Brazil United Kingdom
Unemployment rate: 13.7% 3.7%
Base Rate: 4.5% 0.8%
Inflation Rate: 3.2% 1.0%
Cost of Living: (USA = 100%) 49.8% 95.5%
Commercial taxes and contributions: 65.1% 30.6%
GDP per capita 6,970 US$ 40,320 US$
GDP (current US$) $ 1449 bi $ 2700 bi
Government debt (% of GDP): 92.0% 104.0%
Government debt (% of GDP): 88.0% 103.0%
IMF Financial Development Index (Rank) 20 5

Source: World Bank Data

The Response to the Covid-19 Bank of England and Brazilian Central Bank

The policymakers reduced bank exposure to liquidity, solvency, and financial
stabilisation issues. The approach used by the BCB and the BoE to put in place an
effective crisis management regime was based on four main aspects:

Supervision - Early intervention involves the Supervisor's ability and willingness
to act early in problem banks cases, in which predictive actions can be applied.

Resolution - The power to apply measures that minimise stability risks for the
rest of the system at the minimum cost while protecting assets' value.

e  Deposit Insurance - Provides certainty to small depositors, mitigating the risk
of runs and contagion to similar institutions.

e  Emergency Liquidity Assistance - The provision of emergency liquidity, on a
bilateral basis, to solvent banks to preserve financial stability.
The BCB implemented changes through conventional monetary policy; however,
the policymakers also called for unprecedented unconventional monetary policy
measures (or Quantitative Easing) due to the severity of the crisis. The section below

summarises the list of actions taken by the BCB in response to the COVID-19
Economic crisis.
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Liquidity Measures

The Brazilian Central Bank dealt with seizing the money markets by providing liquidity
to the Brazilian banking system. These measures imply a potential expansion in the
system liquidity of BRL 1,217 bn, amounting to about 16.7% of GDP.

BCB Liquidity Support Table 2
Support Value
Support Measure
BRL (bn) ** USD (bn) range
Loans backed by L.F. guaranteed by credit operations 670 122-149
New Term Deposit with Special Guarantees - DPGE 200 36 - 44
Reduction in reserve requirement ratio on time
deposits (from 31% to 25%) and Regulation 135 25-30
enhancement on Liquidity Coverage Ratio (LCR)
Loans backed by debentures 91 17-20
Additional reduction in reserve requirement ratio on
time deposits (from 25% to 17%) 70.00 13-16
Change on reserve requirement on savings deposits 55,8 44905
One-year term repurchase backed by federal securities 50 44874
More flexibility on LCA regulation 2,2 04-0.5
Total 1.274,00 232 - 283

Total as a % Of GDP*

17,50%

* As a percentage of the 2019 Brazilian GDP.
**F.X. range: from BRL 4.5/USD to BRL 5.5/USD, given the high uncertainty.

Sources: BCB 2020

The Bank of England focused on reducing the Bank Rates and a New Term
Funding Scheme and applied similar measures to the Central Bank of Brazil.

BoE Liquidity Support

Table 3

Support Measure Description

Support Value

Bank rate A reduction of the Bank Rate by 50 basis points 0.25%

£5 of funding for

Term Funding
Scheme

Bond Purchases

Mortgage
holidays

SME loans

provide funding for a term of four years of at least
5% of market participants' real economy lending
stock at rates equal to, or around, the Bank Rate

Maintenance of the BOE's stock of sterling non-
financial investment-grade corporate bond
purchases (valued at £10 billion) and government
bond purchases (valued at £435 billion)

Mortgage providers will grant three-month
mortgage holidays

provide loans of up to £5 million to SMEs, with no
interest due for the first six months.

every £1 of positive
net-lending to
SMEs

£ 445 billion

N/A

£79 billion

Source: Bank of England
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Capital Measures

Financial institutions may face losses after the COVID-19 crisis. BCB adjusted the
regulation on capital requirements to provide financial institutions with better
conditions to sustain credit flow. These measures can increase credit supply by BRL
1,197 billion, amounting to about 16.4% of GDP.

BCB Capital Relief Table 4

Support Value

Support Measure BRL ** USD
(bn) (bn) range
Reduction of ACP factor (from 2.5% to 1.25%) 637 116-142
Overedge of investments (tax effects) 520 95-116
Reduction in the capital requirement for credit operations for SMEs 35 6.4-78
Temporary reduction of ca.pita.l reguirement for smaller financial 16,5 30-37
institutions
Reduction of capital requirement on DPGE exposures 12,7 23-28
Working Capital Program to preserve business continuity (CGPE) 127.00 23 -28
Total 1.348,20 245 -300
% of GDP* 16,70%

* As a percentage of the 2019 Brazilian GDP.

**F.X. range: from BRL 4.5/USD to BRL 5.5/USD, given the high uncertainty.

Sources: BCB

Other Measures

BCB implemented some regulatory changes to facilitate the application and
acceptance of Credit Facilities for householders and corporates.

BCB Other Measures Table 5

Support Value
Support Measure

BRL (bn) * ** USD (bn) range
Swap lines with U.S. Federal Reserve 637 116-142
Creation of a unique credit line for SMEs (PESE) 520 95-116
Real estate-backed loans 35 6.4-78
Purchase of private securities by BCB in the 16,5 30-37

secondary market

* As a percentage of the 2019 Brazilian GDP.
**F.X. range: from BRL 4.5/USD to BRL 5.5/USD, given the high uncertainty.

Sources: BCB

The BoE has also applied some supervisory measures to reduce the pressure on banks
and allow the institutions to provide customers with financial support via supervisory
actions.
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BoE Supervision Support Table 6

Support Measure Description

investigation of open-ended funds suspended until further notice

on site-visits and deadlines for firms and FMIs that

Non-critical obligations o
are not critically postponed

They are easing the review of applications for Senior
Senior Management Function Management Functions to reduce regulatory
burdens.

Source: Bank of England

The effectiveness of those monetary policies in the economy has an immediate effect,
and it can be crucial to define the recovery from the crisis. Thus, the Central Bank's
primary goal is to preserve jobs and maintain financial stability. Those policies are
reflected in many economic variables, including the number of non-performing loans.

Non-Performing Loans (NPL)

Most of the published papers prove the high correlation between the
macroeconomic environment and the non-performing loan rate, constating that
default rates rise once the economy starts a downturn, and the expected loss amount,
commonly called provisions, also tends to increase. It is not different in Brazil and the
United Kingdom.

Graph 1 shows that NPL levels and provisions follow the same trend. However,
since the Pandemic began, NPL loans have been reduced. However, credit loss
provision rates have increased, which is not natural behaviour and can be explained
by the macroprudential rules adopted by the BCB.

Provision and NPL Ratios - March 2011 to January 2021 (Source: BCB) Graph 1

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

— Non-Performing Loans (3 of the Total Qutstanding Balance)

The ratio between the NPL and the provision of the Brazilian banking system,
shown in Graph 1, makes this gap between the perception of risk and the NPL clearer.
The forward-looking component and the uncertainty about the pandemic outcome
drive these abnormal behaviours.

The Impact of Central Bank Interventions on Non-Performing Loans Under the COVID-19 Pandemic 7



In this context, this paper aims to evaluate the NPL behaviour of Brazilian banks
from a macroeconomic perspective and clarify the behaviour of NPL in the COVID-19
Pandemic.

In addition to this introduction, this work has four sections. In the literature
review, a general context about NPL modelling is sought. The methodology describes
the steps followed to achieve the objective of this work. The result and analysis show
the developed models. In conclusion, there are the main findings, limitations, and
future work.

A similar comparison for the British banking sector could not be performed due
to the lack of information from the BoE or other official entities.

Literature Review

Since the global financial crisis (GFC) 2007 -2009, there has been an evolution
concerning the guidelines for managing credit portfolios. The two most recent
international requirements, IFRS 9, CECL and Basel llI, also resulted from the recession.
Equally to the GFC, the COVID-19 Pandemic produced reflections on the adequacy of
the current methodologies adopted and opened an international discussion on
possible improvements to the existing instruments; This is the topic for the following
section.

Credit Risk during the COVID-19 Pandemic

All countries that have taken measures to reduce the adverse effects caused by the
COVID-19 Pandemic, particularly by monetary policies adopted by their respective
central banks, such as the European Central Bank (ECB) and the Federal Reserve (FED),
observed some positive outcomes from those actions (Teresiené, Keliuotyté-
staniuléniené, and Kanapickiené 2021). The authors used panel data regression to
estimate this paper's main factors influencing long-term loans. As a result, the effects
of the COVID-19 Pandemic on financial stability by increasing liquidity and reducing
profitability and the banking sector solvency.

(Acharya and Steffen 2020) They conducted a study to investigate the effect of
credit risk on the Bank's liquidity during the COVID-19 Pandemic, using a sample of
American companies with financial variables available in Capital 1.Q. The authors
highlight the significant impact of credit risk on financial institutions' liquidity in this
period.

(Gubareva 2020) assessed the effects of the COVID-19 Pandemic, specifically on
the liquidity of emerging market securities. In this case, the protection of companies
in the financial sector is more resistant to liquidity shocks, associating this situation
with the lack of legislation in non-financial companies. However, the author highlights
the slow recovery of credit spreads to pre-crisis levels due to increased credit risk
from COVID-19.

As discussed in previous sections, the outcome of central banks and
governments' actions to contain the negative impacts of COVID-19 has been lectured
in recent works and evaluated the Pandemic's effect on Small and Medium
Enterprises (SMEs). (Corredera-Catalan, di Pietro, and Trujillo-Ponce 2021) They
observed the credit quality and the Spanish guaranteed system's effectiveness on
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portfolio evaluation. The authors stated that one way of addressing SMEs'
vulnerabilities might be through Mutual Guarantee Systems (MSGs), which guarantee
access to financing with credit risk mitigation providing less impact on the public
budget.

Those collaterals' disposition to SMEs leading is essential to provide the
necessary cash to guarantee these companies' continuance amid social distance and
lock-down measures during hibernation (Didier et al.,, 2021). There were measures to
make labour relations more flexible in Brazil and provide greater credit access to help
SMEs during the COVID-19 Pandemic (Central Bank of Brazil 2020).

In the context of the COVID-19 pandemic emergency, effective crisis resolution
in banks is critical to avoiding adverse effects during this period, mainly due to the
significant increase in NPL caused by the borrower's repayment capacity (Bodellini
and Lintner 2020). The COVID-19 pandemic's effect on the NPL was discussed by
(Hardiyanti and Aziz 2021); modelling a simple regression, the authors concluded the
impact of COVID-19 on commercial banks' NPL in Indonesia.

Going beyond the simple NPL hypothesis assessment, as in the paper by
(Hardiyanti and Aziz 2021), other studies identified factors connected with NPL and
econometric methods. That research could quantify the factors' significance in
predicting the NPL, a subject addressed in the following subsection.

Non-Performing Loan Modelling

Even before the 2007-2009 crisis and the consequent improvements incorporated
into the risk management and credit risk quantification mechanisms due to the
recession, NPL modelling was already a way of understanding the economy. (Chang
et al. 2008) conducted a study on the relationship between the Brazilian NPL and
credit concentration. Using a panel data approach, the authors identified a significant
effect of banking concentration on the NPL.

As shown in Figure 1: Provision and NPL Percentage Series - March 2011 to
January 2021 (Central Bank of Brazil), the theme became more popular after the
global economic crisis, and financial institutions and their regulators recognised the
need to understand these relationships. (Louzis, Vouldis, and Metaxas 2012) Lists
macroeconomic variables such as GDP, unemployment, interest rate and public debt,
and the bank-specific information among NPL. (Messai and Jouini 2013) Brought a
similar approach with the use of information from banks in European countries (ltaly,
Greece and Spain), finding hostile relations between the NPL and GDP and a positive
with the unemployment rate and the real interest rate of the economy, among similar
results from (Makri, Tsagkanos, and Bellas 2014), (Chaibi and Ftiti 2015). (Bholat et al.,
2018) Furthermore, (Bolognesi et al. 2020) started discussions and brought reflection,
including the IFRS 9 perspective.

Ordinary Least Squares (OLS) Models on Credit Risk

The Ordinary Least Squares (OLS) estimator is, according to (Hayashi 2011), the most
straightforward econometric procedure but with properties that make it applicable to
different sample sizes. The use of this approach for modelling NPL and aggregate
levels. Table 7 shows papers published in that context during the last ten years.
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Data and Scope

The data used in this work were obtained from the Time Series Management System
(Central Bank of Brazil n.d.), where BCB stores aggregated information regarding
credit-related data in Brazil and information on economic activity and monetary
policy, among others.

The data used for the United Kingdom information was extracted from the Bank
of England MLAR Statistics Report in conjunction with the Financial Conduct Authority
(FCA) and considered all the Residential loans to individuals: Regulated and Non-
regulated accounts information.

The NPL time series used in this work comprises the total balance of credits in
default over 90 days on the total credit balance amount. The NPL series are available
monthly from March 2011 to February 2021. The Gross Domestic Product (GDP) data
are granted quarterly in most NPL modelling works. Thus, the projections adopted a
quarterly-based period for econometric modelling, covering from 2011Q2 to 2019Q4.
However, the projections data were based on data from 2020Q1 to 2020Q4.

The data for modelling was selected for econometric techniques given the need
for interpretation and consistency of each macroeconomic factor—the results and
effects in the series and the predominance of these methods in NPL modelling
studies.

Exploratory Analysis and Econometric Modelling

The exploratory analysis was conducted to verify the time series' characteristics to
choose the most appropriate modelling methodology. The time series variables were
evaluated to assess the collinearity and their stationarity. For the assessment of
correlation, the Johansen test was used. For stationarity, the Augmented Dickey-Fuller
(ADF), Phillips-Perron (P.P.) and Kwiatkowski-Phillips-Schmidt-Shin (KPSS) tests
(KPSS) were applied (Hayashi 2011).

These results enabled identifying the most appropriate variables for modelling
using the OLS econometric approach. It was considered only the most functional
macroeconomic characteristics, and the consistency of the model's parameters was
analysed, following the macroeconomic theory. The results obtained in the tests and
the modelling are described in more detail in the following section.

Results and Analysis

The hypotheses regarding the variables used to develop the models in this work were
based on the literature's best usage. The input was the seasonal adjusted GDP growth,
actual interest rate (Selic) and unemployment rate provided by the BCB (Central Bank
of Brazil n.d.). This last variable was necessary to apply seasonality adjustment using
the R language (R Core Team 2020).

Model Development

Table 8 presents the champion model used for the Brazilian Central Bank, and it brings
the results of the tests using the most significative variables and the p-value on the
relationship between each independent and dependent variable.
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OLS Champion Model Equation (Brazil) Table 8

Variable Coefficient Std. Error t-Statistic Prob.
C 0 0.02 -0.25 0.8
GDP Growth -3.94 0.77 -5.09 0
D_NPLm (-1 0.65 0.08 7.7 0
D_rselic(1y 0.04 0.02 1.96 0.06
DUMMY -0.27 0.08 -3.41 0

Where the NPL stands for non-performing loan, Selic stands for Real Federal
securities interest rate, and U.R. stands for Unemployment rate season corrected.

This result suggests that, in this period, other factors are not captured in the
variables that impacted NPL, which can be interpreted as the result of actions to
contain the impacts of the COVID-19 Pandemic on NPL.

Model Measure - OLS Champion Model (Brazil) Table 9
Z\:/IriZELMeasurement Coefficient Calculation Method Prob.
R-squared 0.78 Mean dependent var -0.05

Adjusted R-squared 0.76 S.D. dependent var 0.21

S.E. of regression 0.1 Akaike info criterion -1.55

Sum squared residual 0.35 Schwarz criterion -1.33
Log-likelihood 33.65 Hannan-Quinn criteria. -1.47

F-statistic 28.83 Durbin-Watson stat 1.97
Prob(F-statistic) 4.28 Breusch-Godfrey - LM 4 lags 0.78

The tests applied to the residuals generated by model two indicate the absence
of autocorrelation. All the independent variables' importance can be considered
significant at the level of significance of 10%. Thus. Model two will be considered for
the following projections and evaluations because of the residues' best diagnostic
results.

OLS Champion Model Equation (UK) Table 10
Variable Coefficient Std. Error t-Statistic Prob.
YoY GDP Growth 0.0005 0.00017 2.8 0.0085
Employment and
Unemployment Hazard Ratio 0638 0.04 147 0
Real Disposable Income -0.00089 0.000265 -33 0.0019

Analog to the results presented above on the Brazilian case, the methodology
was applied to the United Kingdom data. The best model tested was selected to
represent the forward-looking perspective on Non-performing loans in the British
economy. Table 10 shows the results of the model and table 11 the Model Measures.
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Model Measure - OLS Champion Model (UK) Table 11

Model Measurement

Criteria Coefficient Calculation Method Prob.
R-squared 0.88 Mean dependent var 0.25
Adjusted R-squared 0.87 S.D. dependent var 0.19
S.E. of regression 0.07 Akaike info criterion -2.34
Sum squared residual 0.17 Schwarz criterion -2.2
Log-likelihood 45.05 Hannan-Quinn criteria. -2.29
Durbin-Watson stat 1.69

NPL Forecast and Discussion

After evaluating the factors related to the NPL series before the impacts of the COVID-
19 Pandemic in Brazil and the UK, the projections for 2020 aim to assess the NPL
trend explained by the independent variables (GDP and interest rate). Graph 2 and 3
shows the dynamic estimates of the NPL variation made in the model compared to
the observed values, in addition to the confidence intervals calculated with two
standard errors.

Comparison Between Predicted and Actual Values Differences in NPL (Brazil) Graph 2
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Comparison Between Predicted and Actual Values Differences in NPL (UK) Graph 3
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It is essential to highlight the 2020Q1 period when the measures to contain the
coronavirus's spread and the economic actions to prevent its effects on the economy
started in March 2020. This quarter has a minor impact compared to the others
regarding the results of the macroeconomic variables that sustain the model. Two
critical movements should be highlighted: a reduction in the real Selic rate and two
significant variations in GDP, with a considerable contraction in 2020Q2. A substantial
recovery followed them in 2020Q3. These results are reflected in an increase in the
NPL gap in 2020Q2 and a sharp reduction in 2020Q3.

It is possible to notice that during the entire period before the COVID-19
Pandemic, the model's estimates were close to the observed values projected from
the factors that affect the NPL. It is noted that in 2020Q1. The comparative
calculations can be attributed to the brief period affected by the pandemic scenario.
2020Q2, a period with a Zero Lower Bound (ZLB), follows a decreasing trajectory with
the most significant GDP contraction in the historical series. There is a similar
trajectory comparing the estimated and the observed value. However, the NPL
variation estimate is more exacerbated than the empirical. It is within the interval of
two standard errors.

In 2020Q3, the GDP recovery and the Selic trend reduced NPL. Thus, based on
the relationship between the variables observed in the available historical series, the
estimate is outside the confidence interval constructed from the standard error for
the first time in the period. Finally, it is noted that there is a reduction in magnitude
outside the observed pattern.

Another relevant movement is that observed in 2020Q4. The model estimates a
rare moment of inversion of the observed trajectory by considering the significant
effect of the lag of the response variable. The estimated model's expected outcome
would be a drop, while a positive variation of the NPL was observed.

This result suggests that, in this period, other factors are not captured in the
variables that impacted NPL, which can be interpreted as the result of actions to
contain the impacts of the COVID-19 Pandemic on NPL.
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Conclusions

This study aimed to assess the factors related to NPL in the British and Brazilian
banking systems and the behaviours expected during the COVID-19 Pandemic.
Several measures to contain the negative impacts on the economy and credit have
been adopted by central banks worldwide.

It is possible to conclude that there is a positive influence on the real interest rate
and a negative one between GDP over NPL and the lag of the dependent variable
itself. These relationships make it possible to estimate the trajectories and levels with
a certain confidence level throughout the NPL time series.

Considering the relationships' estimation between the variables, a movement
was out of the pattern observed in the rest of the series. It becomes robust in the
period of solid GDP recovery. This result may indicate additional factors to the model
influencing the curves, resulting from direct actions to reduce the impact on the credit
circumstance.

It induces that the NPL observed in 2020 impacts the measures adopted to
control the Pandemic. It is important to note that an increase below the expected by
the model in 2020Q2 and a sharp reduction in 2020Q3 beyond the confidence interval
of the model estimate in 2020Q4 when part of the measures to contain the Pandemic
ceased to be in force. There was a trajectory reversal and compensation for the sharp
drop beyond what was predicted in the previous movement.

Because of the current scenario, the authorities and banks must analyse this
situation with caution, given the continuity of the Pandemic's effects in Brazil and the
smaller scope for applying similar measures and include some new factors such as
the current geopolitical risk, the global rise in inflation and current political
environment.

There are limitations in this work that are important to mention. The projected
results start from a premise of adequate model adjustment for the presented
comparisons. However, they may indicate the model's calibration in an out-of-period
and outside the modelling space for some independent variables. Relationships in
similar directions to other literature works may minimise these relationships.
Nevertheless, the magnitude of the estimated effect is different.

Updating the model with new periods to minimise these limitations are
alternative for future work. Concluding, using variables related to the Pandemic and
more robust models considering Brazilian and British regional data and panel data is
a suggested exercise.
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Objectives

Assess the impact of the Bank of England (BoE) and the Brazilian Central Bank’s
(BSB) monetary policies implemented to minimise the effect caused by the
Covid-19 pandemic on the country's Non-Performing Loans.

Non-Performing Loans: is a bank asset that is subject to late repayment or is unlikely to be repaid by the
borrower in full.

“Non-performing loans represent a major challenge for the banking sector, as it reduces the profitability of
banks and is often presented as preventing banks from lending more to businesses and consumers, slowing
down economic growth.”
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Introduction

Affected Parameters

Economic Cycle

Recession Impact Recession Outcome
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Actions are taken by the BoE and BCB in response to the Covid-19 wbs
Economic crisis.

Brazilian Central Bank

1. Liquidity Support

e  Offer to Commercial banks and building societies long-term funding.

2. Capital Relief — BCB adjusted the regulation on capital requirements to provide financial
institutions with better conditions to sustain credit flow.

3. Regulatory changes to facilitate the application and acceptance of credit facilities
for householders and corporates.

. Monetary Policy — Cut our interest rate to 0.1%

2. Liquidity Support:

. Offer to Commercial banks and building societies long-term funding.
. Helped businesses pay their staff and suppliers.

3. Capital Relief — Helped banks to expand lending
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Methodology

The steps taken to achieve the objective of
this research can be defined as follows:

o

Exploratory data analysis: the time

series' trends, characteristics and the

selection of an econometric model were
analysed.

Econometric Modelling: to assess the
factors influencing NPL in the British and
Brazilian banking sectors.

Projections and comparisons: to verify
the differences between the  series
projected by the econometric model
developed and those observed after the
policy measures to minimise the economic
impacts of COVID-19.

7% ienni th
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Data and Scope

Econometric modelling: 2007Q2 to 2019Q4

o  UK: Exploring 25 Variables to predict Non-
Performing Ratio over time. (Source ONS and
BoE)

o  Brazil: Exploring 35 Variables to predict Non-
Performing Ratio over time. (SFN Bacen)

e The NPL time series used in this work
comprises the total outstanding balance of
credits with 90 days in arrears on the total
credit balance amount.

e Projection data: 2020Q1 to 2021Q4.



Non-Performing Loans (NPL)
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United Kingdom
YoY GDP — Annualised GDP Growth

Model Results

Brazil

UR Hazard — UK: Hazard Rates: Employment to ®  NPL - Non-Performing Loans
Unemployment (SA, %) ®  GDP - Seasonally adjusted GDP growth
®  Real Disp. Income — Household real disposable income ®  SELIC-Real interestrate (Selic)
® UR — Seasonality adjustment Unemployment Rate
Variable Coefficient Std. Error t-Statistic Prob. Variable Coefficient lSZtr(:'.or t-Statistic Prob.
YoY GOD 4.94E-06 1.77E-06 2796809  0.0085 C 20.0080  0.0186 -0.4303 0.6702
UR:‘Hazard 0.638709 0.043372 1472643 0.0000 GDP Growth -39.783 21.160 -18.801 0.0702
Real Disp. Income -8.92E-06 2.65E-06 -3.370723 0.0019 D NPLm (-1) 0.7071 0.0934 75.676 0.0000
R-squared 0.876323 Mean dependentvar 0.245444 D _RSELIC(-1) 0.0520 0.0256 20.326 0.0513
Adjusted R-squared 0.868828 S.D. dependentvar 0.199620 R-squared 0.7427 Mean dependent var -0.0341
S.E. of regression 0.072298 Akaike info criterion -2.336387 Adjusted R-squared 0.7161 S.D. dependent var 0.1970
Sum squared resid 0.172491 Schwarz criterion -2.204427 S.E. of regression 0.1050  Akaike info criterion -15.568
Log likelihood 45.05496 Hannan-Quinn criter. -2.290329 S d resid 0.3196 h s 13.754
Durbir-\Wats on stat 1685265 um squared resi 319 Schwarz aiterion -13.7
Log likelihood 296.866  Hannan-Quinn alter. -14.957
Comparison (C.1.) Between Predicted and Actual Values F-statistic 279.057  Durbin-Watson stat 21.142
Differences in Prob(F-statistic) 0.0000

18
16 /.‘ A

14

12 2 N

10
08
06

04
11 12 13 14 15

—— NPLRatio

OBIS

16 17 18 19 20 21 22

Actuals ------ *2S.E.

11th Biennial IFC Conference, 25t August 2022

Breusch-Godfreey Correlation LM Test 4 lags: F(4.25) p-value 0.2949

2
Forecast: CODOOO4F
Actual: COD0004
Forecast sample: 2011Q1 202201 0.8
Included observations: 45
Root Mean SquaredError  0.077891]
Mean Absolute Error  0.063312 0.4
Mean Abs. PercentError  5.551749)
Theil Inequality Coef. 0.032160
BiasProportion  0.000045
Variance Proportion 0.006037] 0.0
Covariance Proportion  0.99331g]
Theil U2 Coefficient 2.428730f
Symmetric MAPE 5.573005 -0.4
-0.8

2012

2013 2014 2015

--—#-- PREDICTED —=— Actuals

2016 2017 2018

£2 S.E;

2019

2020



Conclusions

eIt can be induced that the NPL observed in 2020 impacts the measures
adopted to control the pandemic. Bearing in mind that:

e There was an increase below the expected by the model in 2021Q2;

eThere was a sharp reduction in 2020Q3, beyond the confidence interval of
the model estimate, and in 2021Q4, when part of the measures to contain the

pandemic ceased to be in force.

eThere was a trajectory reversal and compensation for the sharp drop
beyond what was predicted in the previous movement.
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The effect of pandemic on Central Bank of Turkiye
(CBRT) real sector database and post-pandemic
adjustments

Merve Artman, ismail Onur Yilmaz, Fatih Yalcin Mete, Mustafa Tanyer
Abstract

Timely data was crucial for taking proper decisions during the effects of pandemic.
This paper aims to present the process of compiling CBRT's highest frequency real
sector data under pandemic conditions and post-pandemic harmonization studies.
For the last four years, the CBRT has compiled detailed financial statement data (by
making an amendment to its law) in currency distinction from companies with high
foreign exchange liabilities. The data has been collected quarterly, however, during
the pandemic period, companies delayed reporting their balance sheet data. This
situation required CBRT to fully adapt the reporting system to pandemic conditions.
So, CBRT has changed the reporting standard from IFRS to national accounting
standards, reduced the frequency to weekly, and compiled some part of reporting
from administrative records (like derivatives). Because CBRT received the data weekly,
the balance sheet data could be used together with other high frequency loan and
spot foreign exchange data. Weekly balance sheets are the highest frequency real
sector balance sheet data CBRT can add to database so far. To move faster, IT
infrastructure was developed in-house by the Statistics Department. After the
pandemic conditions relaxed, CBRT changed the reporting from weekly to monthly,
meanwhile it was a win to integrate company data with other high frequency
databases, now researchers can work on this integrated dataset. And also after the
pandemic conditions relaxed, CBRT can have time to integrate more complex
reporting system to replace previous in-house infrastructure. The addition of other
high frequency data such as quarterly temporary income statements and monthly
VAT returns is now carried out within the scope of post-pandemic studies.

Keywords: post-pandemic, official statistics, real time data, data collection
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1. The Motivation for New Datasets

During the pandemic period, central banks took many measures for companies
to continue their activities in a healthy way. Timely monitoring of the effects of these
regulations has become crucial. However, delays in company reporting did not make
this possible. For this reason, some changes had to be made in frequency and
structure of reporting in order to obtain timely data. This period has also been an
important time for a detailed understanding of data and analysis needs. For this
reason, post-pandemic statistics were adapted according to needs. With this
motivation, CBRT build real time data platform as a monitoring tool with a well-
established data streaming process. This process contains all necessary components
to enable CBRT to integrate data for advanced analysis. High frequency raw data
collected in real time from multiple data providers, cleaned, processed, matched and
stored safely with other financial and non-financial CBRT data thanks to the data
highway established on big data platform. Decision makers in CBRT can benefit from
this enhanced data by visualization tools. These visualization tools link all the
necessary information to overview market conditions via customized dashboards. Our
most prominent motivation is to prove more complete, timely and granular
information as a complement to traditional macroeconomic indicators. It is important
to strengthen analysis for decision-making and data is valuable only if we can manage
to extract value from it. To make this possible, we create data highway on big data
platform and this make easier to combine different data sets and extract necessary
information for decision-making.

2. The History of Dataset

CBRT decided to establish a company specific dataset where risks can be
monitored in detail and a new regulatory framework of FX risk management to
increase the resilience of Turkish economy against exchange rate volatility. For this
purpose, Systemic Risk Monitoring System for FX assets and liabilities of non-financial
companies was established by CBRT to monitor FX risk of the companies at micro
level. The current databases enabled to reach information on FX liabilities of the
companies at micro level but not on FX assets. The new system would collect the
detailed FX assets information besides liabilities for better understanding of FX debt
burden on individual companies and their capability of debt management. Non-
financial firms that had FX loans USD 15 million and over were in the scope of the
system, ca.2000 firms.

CBRT had made some legal arrangements to establish the system. With the
amendment to article 44 of CBRT Law: “ The Bank shall, in order to monitor the
operations of real and legal persons which affect their foreign exchange position, be
authorized to request all kinds of information and documents all kinds of information
and documents from real and legal persons that it shall determine.” Also, Directive
on Systemic Risk Monitoring System for FX Positions of Companies published in
Official Gazette on February 17, 2018. CBRT cooperated with Credit Registry Bureau
of Turkey for installation of system infrastructure, software, maintenance, operation
and support services. Web based reporting was designed for the reporting of FX
positions.
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According to the Directive, all companies except banks and financial institutions
that had FX cash loans USD 15 million and over were in the scope of the system. So,
the system covered all non-financial companies including public institutions like
municipalities. The system required quarterly individual financial statements prepared
according to international reporting standards for timely and proper understanding
of the financial position and the performance of the companies. All financial
statements should be under independent external auditing.

This system was the first comprehensive dataset in Turkey that contains FX
assets, liabilities, derivatives, export and import information on currency and
maturity (0-3, 3-6, 6-12 months and over 1 year) distinction. FX credit
information included domestic loans, direct loans abroad, guaranteed loans
abroad, intermediation loans abroad and FX indexed loans from banks or
financial institutions. Also, this was the first database with separate derivative form
on transaction basis and the inventory information based on the market value of the
inventories in FX assets.

CBRT could follow the assets and liabilities in USD dollar, Euro, Turkish lira and
total of other currencies. Also, companies could declare their assets and liabilities
under the projection for the following 3 months, 6 months, This data set covered 83
percent of all FX credits in Turkey and 78 percent of CBRT rediscount credits. Also,
the important part of total investments came from these companies although the
share of the number was even less than one percent.

3. The New Weekly Dataset

From 2018 to 2020, we watched these company’s data quarterly and after 2021, we
changed the frequency to monthly. However, during the pandemic period in 2020,
we requested weekly position from companies from June to December to follow
the covid-19 effects on FX positions. Due to the postponed financial reporting
of companies within the framework of the coronavirus (Covid-19) epidemic,
there were delays in the data reported to the CBRT.

Weekly data forms were also requested in accordance with Article 44 of the Central
Bank of the Republic of Turkey Law No. 1211 in order to monitor the effect of
monetary policies on the balance sheets in a timelier manner. Due to the current
economic conditions, it was beneficial to collect the financial statements of the
companies at a higher frequency in order to effective evaluation of the financial
supports applied to the real sector. Companies that were in the scope of the system,
required to report the Weekly Data Form in addition to their quarterly notifications.

As a result of the evaluation made within the scope of the developments regarding
the normalization process, it is expected that the companies will complete their
reporting for the first quarter of 2020 until 15 June 2020 and continue in their usual
schedule, and weekly reports will start to be made from 16 June 2020 in the format
determined by our Bank.

Weekly reportings were made in the format determined by our institution, using
the values that were the basis of the legal financial statements prepared in accordance
with the Accounting System Implementation General Communiqués (“MSUGT") and
the Uniform Chart of Accounts (THP) requirements published by the Ministry of
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Finance. The document was sent to companies through e-mails containing the form
to be filled on a weekly basis, explanations about the form and answers to frequently
asked questions from companies. Companies were not expected to make any
calculations other than existing accounting records.

We requested from companies to send information and notifications regarding
the weekly accounting period to the official e-mail address by filling out the form,
until Tuesday evening every week, starting from June 16% 2020.

In the start of the process, negative comments were made that the data form
requested to be filled was technically impossible for the company, that filling out the
form would require additional work and this would be a waste of time for the
company. Some of the companies that commented in this way stated that they could
not fill out the form, and some of them stated the biggest difficulties in filling out the
form in addition to their negative comments and wanted to get opinions on how to
overcome these problems. The most frequently asked questions regarding the forms
were about the weekly nature of the form and therefore the difficulty of updating the
inventory items on a weekly basis. Especially in the questions sent from audit firms,
the authorities stated that the data to be reported would be inconsistent and
incorrect due to the time inconsistency between reporting and accounting
realizations, and therefore weekly reporting would cause an unhealthy data flow.

Unlike the quarterly forms, the preparation of the form was made according to
the Uniform Chart of Accounts and Tax Procedure Law, not according to TFRS and
BOBI FRS.

Although there were limited number of balance sheet items (mostly financial, 13
assets and 12 liabilities) in the new form, there were no items that require additional
calculations such as the balance sheet main total (for example, total assets and
liabilities) or subtotals (for example, total assets). For this reason, companies were not
expected to prepare weekly balance sheets or trial balances. In addition, if there were
items that could not be calculated (for example, inventories, trade receivables) due to
timing inconsistency in the reporting week, it would be sufficient to include the most
up-to-date balance of the relevant items in the form.

In the weekly data form, the current balance of the requested item as of the last
day of the reporting week (01.01.2020 - last day of the reporting week) should be
written, not the change amounts of the relevant week for the requested items.

Since the account balances in the form would be updated on a weekly basis,
changes resulting from such timing mismatches would be reflected in the account
balances in subsequent reporting. Therefore, no retrospective adjustment was
required.

If companies had balance other than USD and Euro for the items requested in
the weekly form, the TL equivalent of the relevant amount should be written in the
"“TL Equivalent of Other Foreign Currency" column in the form. Weekly forms should
be sent to official e-mail adress until the end of the working day on the Tuesday
following the end of the reporting week.

The recording or calculation period of some transactions might exceed one week.
In these cases, the most recent balance available in the relevant item as of the last
day of each reporting week should be written on the form. When the relevant
transaction was recorded or calculated, the relevant amount should be included in
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the form of the week containing this date (the day of recording or calculation). Also,
there was no need to update the previous forms.

Because certain balance sheet items were included in the weekly data form, and
amounts that require additional calculations such as balance sheet main total (asset-
liability total) or subtotal (asset-liability totals) were not requested, It was not
necessary to prepare a weekly balance sheet or trial balance, as only the balance
information for the requested items was requested.

The weekly form must be prepared within the scope of the Uniform Chart of
Accounts and the Tax Procedure Law. So, no rediscount or accrual transactions were
requested for the financial items included in the form.

The weekly data sheet was not subject to independent audit. After completing
the weekly data form, the reporting week information in the form was selected from
the menu, the form would be saved and an e-mail would be sent to on the Tuesday
following the reporting week. Based on the e-mail, tax identification number, title and
reporting week was examined automatically and reporting controls was carried out.
In the "Exchange Rate Value to be Used for Conversion to TL" field in the weekly data
form, the USD and EUR rate valid on the last day of the reporting week should be
entered. Since the last day of the reporting week is Sunday, the rates announced at
15:30 on the previous Friday should be taken into account. Companies that were liable
within the scope of the Regulation based on Article 44 of the Central Bank of the
Republic of Turkey Law No. 1211 will prepare the weekly data form.

It is stated in Article 68 of the aforementioned law that a judicial fine from one
thousand days to two thousand days will be imposed on real persons and officials
and related persons of legal persons who do not provide the information and
documents required within the scope of the aforementioned article, or give falsely or
in violation of the determined procedures and principles. The weekly data form was
a form that was prepared on different principles from the quarterly data forms and
contained limited items and aimed to provide information on the current balance
sheets of companies. Due to these differences, there might be differences between
other forms and tables. Since the controls in the form were a warning against
incomplete and erroneous reporting, they can ignore the warning of the relevant
control as long as companies were sure that the written amounts were correct.

Although some liability items could be tracked in time from administrative
records, the only source of most of the data belonging to the companies is the
notifications of the companies themselves. Although the Regulation is referred to as
the scope of the firm, the said regulation aims to regulate the quarterly notifications.
The weekly form was a complementary work with the quarterly statements of the
companies. The "Current Date of Amount" field was added to the form. Thus,
companies were able to enter the most up-to-date amount of the account items
expected to be reported and notify us of the date.

With the weekly data form, 13 active and 12 passive items in the balance sheet of the
companies were collected in USD, EUR, Other FX and TRY currencies. Data were
collected via e-mails sent to official e-mail adress. The data collection process was
carried out in the following steps:

First of all, an excel file template to be sent weekly was sent to all companies that
have a reporting obligation. The Excel template was protected with a password, and
companies were only allowed to enter data in the relevant fields. Firms were
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requested to fill in the form with their current account balances as of Sunday every
week and send it by the following Wednesday at the latest. E-mails sent by companies
were read with a developed python script, error checks are passed and tables suitable
for analysis were created. The process of the Python script was as follows:

Separating the mails that had excel that we sent to the companies as an attachment
to the mail that comes to the mailbox or that were categorized as data forms by the
business unit.

Checking whether the excel files attached to the parsed e-mails were compatible with
the template we sent. If the template was corrupted, automatic e-mail reply
containing this error was returned to the relevant companies.

If the template was correct, checking the basic information in the form (TAC, Title,
reporting week, writing 0 in all fields) and returning an automatic mail reply suitable
for errors (for example, missing vkn or reporting for future dates).

Reading the error-free form with the python openpyxl module using the excel sheet-
excel cell and the account code matches (eg Data Form-C25 = Cashier) and
converting it to tabular data format

Aggregating and converting the data collected for the relevant week into a single
data file after completing the previous step for all forms. Combining the single data
form created for the relevant week with the single data forms created for the previous
weeks. At this stage, automatic confirmation e-mails were sent to the companies in
order to prevent the companies from repetitive reporting for the same dates.
Updating the old data with the allowed data after the manual approval process
(reading the mail content) (such as the company's request to correct the old data).

Converting the data created in wide format into a structure suitable for analysis and
transferring it to the big data environment.

The following data quality studies were carried out for the weekly collected data.
Similar to the reading process in these studies, python scripts were used and the
business process was automated.

Significant changes in the same items between weeks. With this control,
significant changes in a reporting item above a certain amount and above the average
of the item were detected, and confirmation e-mails were sent to the companies
regarding the accuracy of the amounts.

Not reporting foreign currency assets and liabilities. With this control,
confirmation e-mails were sent to companies that did not report any active or passive
balances in foreign currency regarding the accuracy of the amounts.

Inconsistency of loan balances with administrative records. With this control,
confirmation e-mails regarding the accuracy of the amounts were sent to the
companies whose credit balance in the form differed significantly from the credit
balance in the administrative records.

In the analyzes we made on a weekly basis, we were able to monitor the change in
the general currency position and the weekly course of items such as safes, banks,
receivables and payables on a currency basis. We were also able to combine this
weekly dataset with other high-frequency loan and market currency-trading data. In
addition to the analysis, the presence of a timely data set belonging to the companies
also offered the opportunity to check the data quality with other high-frequency data.
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4. The Post-Pandemic Adjustments

After the pandemic conditions relaxed, CBRT changed the reporting from weekly to
monthly by integrating more complex reporting system to replace previous one. Thus,
we reduced the reporting obligation on our companies from weekly to monthly and
established a more sustainable data infrastructure. However, we did not want to
return to quarterly reporting again, because the analyses arising from the
combination of timely company data with other datasets were used extensively
in upper management decisions.

In the monthly data form, different from the weekly data form, flow variables such as
monthly domestic and international sales, stock purchases, tangible and financial
fixed asset purchases are also included. Thus, it has made it possible to make monthly
cash flow analysis of the companies. We can also provide ease of analysis by
visualizing these cash flows with sankey charts.

The new monthly reporting system, which was also developed in house within the
bank, was designed as 3 phases. The first phase includes companies accessing the
system by performing security checks with e-government integration and entering
data into the system within data confidentiality. In the first phase, basic controls such
as entering the data with negative characters, subtotal control, grouping by
thousands, decimal fraction control, minimum and maximum value are performed. In
the second phase, the entry and exit transactions of the companies within the scope
of the regulation and the corrections of the previous period are monitored. In
addition, company communication, which was previously done via e-mail, is now
done through a defined management module. Thus, important notes can be followed
without getting lost. The third phase is devoted to the integration of secure data
entry, user identification, deactivation, sending and recording of controls, which are
desired to be done in the other two phases.

The addition of other high frequency data such as quarterly temporary
income statements and monthly VAT returns is now carried out within the scope
of post-pandemic studies. it was a win to integrate company data with other
high frequency databases, now researchers can work on this integrated dataset
. Seeing the benefits of timely analysis during the pandemic period has increased the
data sharing efficiency of institutions with each other.

The monthly turnover table calculated within our Directorate every month; the
main table of Revenue Administration, Company notifications transferred from
Turkish Statistical Institute on a monthly basis pursuant to the Revenue
Administration and CBRT protocol is obtained by compiling the "declaration year"
and VAT and SCT declaration tables. The workflow, in which the monthly turnover
calculation is carried out, includes the declarations of companies operating in the real
sector. The aforementioned monthly turnover table has been prepared with the
motivation to enable real sector companies to be monitored on a monthly basis and
to provide input for other studies to be carried out within our Bank.

VAT declarations declared by the taxpayers until the evening of the 24th day of
each month are transferred to our Bank through Turkish Statistical Institute
approximately 45 days after they are notified to the Revenue Administration.
Afterwards, the monthly turnover table is created by our Bank in its most up-to-date
version. If more than one valid VAT declaration of a company for the same period is
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detected during the calculation process, data cleaning processes are carried out to
avoid duplication in the system. The monthly turnover table, which does not interfere
with administrative records in any way, has been opened to users, except for the
correction of previously determined error types that may occur due to the nature of
the data. In addition, it was possible to expand the analysis studies carried out by
using our large data set such as monthly domestic turnover, foreign turnover, VAT
discounts, calculated VAT amounts and other tables of companies.

Temporary income statements are submitted to Revenue Administration once
every 3 months, until the evening of the 17th day of the 2nd month following the
quarterly period. The relevant data is transferred to the Turkish Statistical Institute by
the Revenue Administration within 15 days, and transferred to our Bank from the
Turkish Statistical Institute on the 15th of the next month. Therefore, realizations,
which can be followed up to 6 months after 31 December within the scope of Sector
Balance Sheets, can be followed after approximately 75 days in 3 months, thanks to
the provision and processing of temporary income statements.

Temporary income statements consist of cumulative data. 1st period data covers
0-3 months of the relevant accounting period; 2nd period data covers 0-6 months;
3th period data covers 0-9 months; The 4th period data represents the realizations
between 0-12 months. Therefore, due to the fact that the accounting records cannot
be deleted, it is expected that all account items in the table will increase in the
following periods. At this point, when the 1st period temporary income statement
data comes in, it is left fixed as there is no possibility of comparison; however, when
the 2nd period data comes in, the 1st period data is adjusted. The latest period data
is always accepted as correct and the previous period data is corrected by accepting
the last period as correct. Within the scope of the corrections, in companies whose
data has decreased recently, it is tried to provide a cumulative increase on an item
basis for each company by transferring the decrease amount to another item that has
increased more than this amount. Within the scope of the corrections, in companies
whose data has decreased recently, it is tried to provide a cumulative increase on an
item basis for each company by transferring the decrease amount to another item
that has increased more than this amount. In addition, the data of the previous period
is printed for the relevant period to the companies that do not submit a period
declaration as of the 2nd period. Thus, it is aimed to prevent serial deterioration
caused by incomplete declaration submission.

The data of the provisional income statements, both in their raw form and with
the corrections were made available to the users of our Bank in series starting from
2010. Corrections regarding the completion of the missing declarations are made on
the Hive platform using SQL, and the correction of the floating data is made in Jupyter
Notebooks using the Python Pandas and Numpy libraries.

Perhaps the most important contribution of the pandemic to the world of
statistics was to remind us how important a role it played. As statisticians, we made
an effort to bring the most timely data possible to the database and make it available
to researchers. Currently, we can see the benefits of establishing a timely and
integrated database when we can perform timely impact analyses. This motivation
brought to us by the pandemic process has positively affected the future of our
statistical studies.

Post pandemic adjusments-CBRT 9



