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Study Summary

This study aims to highlight the importance of financial engineering and its role
in managing banking risks, which are fundamental issues that hinder the progress and
development of financial and banking institutions and threaten their stability. Financial
engineering is defined as the science of designing and innovating new financial
instruments to create creative solutions to financing problems and effectively manage
banking risks. Financial engineering aims to serve business enterprises and develop
the strategic thinking of financial and banking institutions, especially in an
environment characterized by intense competition, dominance, and economic blocs
under globalization, which has changed the foundations and rules of the global
financial system.

Problem Statement: The problem addressed is the extent to which financial
engineering and its tools contribute to managing banking risks ?.

Methodology: Descriptive Method: Used to present the basic concepts related to
financial engineering and banking risk management and to highlight the nature of the
relationship between them.

Analytical Method: Employed to study the case of Deutsche Bank as a model to
understand the reality of financial engineering and the effectiveness of its tools in
managing various risks faced by the bank. This involved analyzing the bank's financial
data and indicators and reviewing annual reports from 2019 to 2023.

Results

Banking Risk Management: An organized process that identifies and assesses
financial losses resulting from systemic and non-systemic risks.

Deutsche Bank faces a range of credit risks, including interest rate risks, operational
risks, inflation risks, and reputational risks.

Use of Financial Derivatives: Deutsche Bank primarily relies on financial derivatives
and securitization to cover and manage certain credit risks.

Keywords: Financial Engineering ,Banking Risks ,Basel Committee , Financial
Derivatives, Deutsche Bank.



Die Studienzusammenfassung

Diese Studie zielt darauf ab, die Bedeutung der Finanztechnik und ihre Rolle im
Management von Bankrisiken hervorzuheben. Diese stellen grundlegende Probleme
dar, die den Fortschritt und die Entwicklung von Finanz- und Bankinstituten behindern
und ihre Stabilitdt bedrohen. Finanztechnik wird definiert als die Wissenschaft des
Entwerfens und Innovierens neuer Finanzinstrumente, um kreative Ldsungen fiir
Finanzierungsprobleme zu schaffen und Bankrisiken effektiv zu managen.
Finanztechnik zielt darauf ab, Unternehmen zu dienen und das strategische Denken
von Finanz- und Bankinstituten zu entwickeln, insbesondere in einem Umfeld, das
durch intensiven Wettbewerb, Dominanz und wirtschaftliche Blocke unter der
Globalisierung geprégt ist, die die Grundlagen und Regeln des globalen Finanzsystems
verandert hat.

Problemstellung : Das behandelte Problem ist das Ausmal, in dem die Finanztechnik
und ihre Instrumente zur Verwaltung von Bankrisiken beitragenn?.

Methodik : Deskriptive Methode: Wurde verwendet, um die grundlegenden Konzepte
im Zusammenhang mit Finanztechnik und Bankrisikomanagement darzustellen und
die Natur der Beziehung zwischen ihnen hervorzuheben.

Analytische Methode: Wurde verwendet, um den Fall der Deutschen Bank als
Modell zu untersuchen, um die Realitdt der Finanztechnik und die Wirksamkeit ihrer
Instrumente im Umgang mit verschiedenen Risiken, denen die Bank ausgesetzt ist, zu
verstehen. Dies beinhaltete die Analyse der Finanzdaten und Indikatoren der Bank
sowie die Uberpriifung von Jahresberichten aus den Jahren 2019 bis 2023.
Ergebnisse :

Bankenrisikomanagement: FEin organisierter Prozess zur Identifizierung und
Bewertung finanzieller Verluste, die aus systemischen und nicht-systemischen Risiken
resultieren.

Die Deutsche Bank ist einer Reihe von Kreditrisiken ausgesetzt, darunter
Zinsrisiken, operationelle Risiken, Inflationsrisiken und Reputationsrisiken.

Einsatz von Finanzderivaten: Die Deutsche Bank verldsst sich hauptsachlich auf
Finanzderivate und Verbriefungen, um bestimmte Kreditrisiken abzudecken und zu
managen.

Schliisselworter: Finanztechnik , Bankrisiken , Basel Ausschuss,
Finanzderivate, Deutsche Bank.
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Financial Summary
2023 2022
Gr_oup financial targets
Post-tax retum on average tangible shareholders' aquity’ 7.4% 9.4%
Compound annual growth rate of revenues from 20212 6.6% 7.1%
Costincome ratio? 75.1% 74.9%
Common Equity Tier 1 capltal ratio 13.7% 13.4%
Statement of Income
Total net revenues, in €on 2B.9 272
Provision lor credt losses, in € bn 1.5 1.2
Total noninterast expenses. in € bn 21.7 204
Nanopearating costs, In € bn 1.1 0.5
Adjusted costs, in € b 20.6 18.9
Pre-provision profd, in € br?® 7.2 68
Profil (loss) belore tax. In € bn 5.7 5.6
Profi (loss) before 1ax excluding nonoperating cosis. In € bn 6.8 6.1
Profit {loss). in € bn 4.9 57
Profit (loss) attributable 1o Deutsche Bank shatehoiders, in € bn 4.2 50
Balance Sheet®
Total assefs, in € bn 1312 1,337
Net assats (adjustad), In € bn' 1.029 1.018
Averapes inlerest sarning assels, in € bn 971 983
Loans (gross of allowance for loan ksses), in € bn 479 489
Avarape loans (gross of sliowance for ban losses), In € bn 483 489
Degpaosits, In € bn 822 621
Allowance for loan lossas, In € bn 52 48
Shareholders’ equily, in € ba 54 2
Sustsinable fnance vokime (per quararfyear). In € bn’ B4 58
Resources®
Risk-welghted assets, in € bn 350 360
of which: operational risk RWA. in € bn 57 58
Laverage exposwe, in € bn 1.240 1,240
Tangibée sharsholders' equity (langble book value), In € bn' 58 56
Hgh-qualily Bauid assats (HOLA). in € bn 218 218
Ligusclity reserves, in € bn 261 256
Employess (1ull-fime aquivatent) 90.130. | 184830 5
Branches 1,432 1,536
Rasos
Post-tax relurn on average sharehokiers' equty’ 6.7% 8.4%
Provision for credtt losses as bps of average loans 3.1 251
Opecating |leverage® {0.3)% 12.3%
Nat Intarest margn 1.4% 1.4%
Loan-to-deposit ratic 77 0% 78.6%
Leverage ratio 4.5% 4.6%
Liquidity coverage ratio 140% 142%
Share-redated information
Basic earnings per share €2.07 €242
Diluted aamings per share €2.03 €237
Book value per basic share outstanding® €31.64 €29.74
Tangibie book value per basic share outstanding® €28.41 €26.70
€0.30 £0.20

Dividend par share (with respect to peavious financial year)
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Risk-weighted assels by risk type and business division

Dec 31, 2023

Corporato investmont Prvate Aszet Corporate &
n€m Bark Hank Bank Managemen! Other Total
Credit Rk 63,156 94,248 78,422 11,652 18314 265,789
Seftlement Rk 0 1 13 0 0 14
Credit Valuation Adustment (CVA) 82 4,654 110 0 429 5,276
Market Risk 181 19,019 2 28 2260 21,510
Operational Risk 5,568 21,611 7.659 3475 18.839 57.163
Tota BB,987 139,532 86,226 15,155 39.842 349,742
Dec 31, 2022

Corporate nvestmont Private Aszet Corporate &
Infm Bark Zank Bank Management Other Total
Credit Rk 68,022 93,184 79,865 9417 18,728 269,214
Seftiement Rk 0 63 0 0 o1 124
Credit Valuation Adustment (CVA) 130 5144 29 4 77 6,184
Markst Risk B47 17,896 72 28 7.289 26,131
Operational Risk 5,304 23,155 7.637 3414 18.839 58,348
Total 74,303 130,442 87.602 12,864 45,792 360,003

! Prioe year's comparatives alignad %0 peasaniation In the cument yoar

DB J sl olamg) asd) 5l Slagjss 1(03) bl

Distribution of daily income of Group's trading units in 2023

Days
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The trading units achieved a posilive revenue for S3% of the trading days in 2023 compared with 849 in the full year 2022
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Global All Currency Daily Stress Testing Resulis

Daec 3%, 2023 Doc 31, 2022
et e Conmy ' P i Chosargt . Poson
Syslemic marke! rdsk 123 242 119 120 234 114
1 nolch downgrade (DB specific) 38 180 142 a0 234 145
Severs downgrade (DB specific) 161 259 97 154 251 a7
Combined _ i 208 281 8 205 25¢ 48

' Funding gap caused by impaked rofover of kabies and other projciod ourlows
* Eased on liguidity genaration through Liquidty Resenves and other business midganis
4 Combined impact of systemic market ik and seven downgrade

Global EUR Daily Stress Testing Resulls

Dec 31, 2023 Dec 31, 2022
Funding Gap Nat Liquidiny Fmare Gap Nat Liguicst
né€bn Gag' Chosure® Posion Gap Closure’ Pouaa':
Combinad® 80 116 25 a5 109 14
' Funding gap caused by impakad roliover of Tabilles and othar peojeciod Giows
# Basod on liquidity generation through Liguidty Resecves and ofher business mitigants
3 Combined ¥mpact ol systomic markat risk and severe downgrade
Global USD Daily Stress Testing Results
Dec 31, 2023 Dec 31, 2022
Funding Net Liguidity Funging Gan et Liguicity
nEbn Gag' cuc.:: Posiion Gap' Clogure? Fogition
Combined? a1 102 1 81 103 22
! Funding gap caused by impairnd roliover of Sabiiies and other projectod cotlicws
* Based on liqudity genaration thiough Liguidty Reserves and other business mitigants
* Comtined impact of syssemic market risk and savere downgraca
Global GBP Daily Stress Testing Resulis
Doc 31, 2023 Doc 31, 2022
Nat Liquidiy Fundirg Gap Nat Liguidity
né€bn Funding Gap' Gap Closure? Possion Gap Cosse Pasition
4 5 1 6 11 5

DB 4c ganal 2 lall IS HAN yamy 1(05) A3 Galall

Subsidiaries

of
Sonat Domuciic of Foon. Capital
L) Dewtsche Bank Asdiengesalischan Frankfurt am Main Credt Institution
2 ABFS | Incorporated Luthervlle- Financial Institutian 1000
Timoniem
3 Alex. Brown Financial Services Incorporated Luthersle- Financial Institution 1000
Timonium
a Alex. Brown Investments Incarporated Lutherville- Financial Institution 1000
Timoniem
5 Alfred Harhausen Gesslischal mbid Berlin Other Erterprise 1000
6 Argert Incorporated Lutherie- Financial Insttution 100.0
Timonium
7 Batdur Mortgages Limaled London Financial Institution 1000
B Betrisbs-Canter lOr Banken AG Frankfurt y Sarvices U i 1000
-] Betler Financial Services Gmibid Berlin Ancilary Secvices Undenaking 1000
10 Better Payment Germany Gm Berlin Ancllary Services Underiaking 1000
11 BHW - Gessllschaf Kr Wohnungswitschaf mibir Hameln Financial Institution 1000
12 BHW Bausparkasse Aldiengesafischan Hamein Credt Institution 100.0
i3 BHW Hokding Gmithid Harneln Financial Holding Compary 100.0
14 Borfield Sociedad Anonima Montewvideo Other Enterprise 1000
15 Breaking Wave DB Liniled Locusan Ancilary Services Undenaking 1000
16 BT Gilcbenel Noaminess Limited Landon Othes Enterprise 100.0
17 Cardes Real Estate Srl. Milan Ancillary Services Underntaking 1000
18 Caribbean Resort Holdings, Inc. New Yark 1 Fnancial Institution 0
9 Camay Advisory (Beipng) Co., Lid. Beijing Other Enterpriss 1000
20 Cathay Asset Management Company Limitad Ebéns Financial Institution 100.0
21 Cathay Capital Conrpany (No 2) Limaed Ebhéns Finandal Institution €78
=2 China Recovery Fund, LLC Wiknington Fnancial Institution 850
23 Cinca - DB NPL Secwiiration Trust 2003-1 Wilmingion 1 Financial Institution 100
24 Consumo St in Liguitazions Milan Financial Institition 1000
25 D B investments (GB) Limited Landon Financial Institution 1000
26 DEM Turrasround Parntners Godo Kaisha Toxyo Financial Institution 1000
27 D8 (Bartados) SRL Christ Church Ancillary Services Undenaiking 1000
za DB (Mataysia; Nominee (Asing) Sdn. Bnd. Kuata Lurpor Othes Emterprics 1000
23 DB (Makaysia) Nominse 13n) Sendiian Bernaa Kuata Lumrgur Other Enterprise 1000
30 D8 Alex. Brown Holdings Incorporated Wilmingion Financial Institution 1000
31 DS Actearcs westiments Limited George Town Cred Institution 100.0
32 D8 Betedigungs-Holding GmbH Frankfurt Financal Hoiding Comparny 100.0
33 DB Soracay LLC Wikningion Financial Institution 1000
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Seriad Domicile of Foos Caw:
Mo, Name of company ¥ nota  Naturn of actiity n %
131 Deutsche Bank Securities Inc. Wilmingion Finencial Institution 100.0
132 Deutsche Bank Securifies Limited Tororto Financial Institution 100.0
133 Deutsche Bank Societh per Azieni Mitan Cradt Institution 239
134  Déutsche Bank Trust Company Americas New Yark Cradit Instiiution 100.0
135  Deutsche Bank Trust Company Dek Wilkmingten Cradt Instilution 100.0
136 Deutsche Bank Trust Company, National AssocGation New York Financial Institution 100.0
137 Deutsche Bank Trust Corporation New York Financial Instikution 100.0
138 Deutsche Bank, Socedad Andnima Espancla Unipersonal Madrid Credt Institution 100.0
139 Deuwtsche Capital Finance (2000) Limnited George Tawn Financial Institution 100.0
140 Deunsche Capital Maskets Australis Limited Sydney Finencial Institution 100.0
141 Deutsche Capilal Pariners Ching Limited (in voluntary liquidation) George Town Finandal Institution 100.0
142  Deutsche Cayman Lid. Camana Bay Other Enterp 100.0
143 Deutsche Cusiody N.V. Amsiecdam Financial Institution 100.0
144  Deutsche Domus New Zeaskand Limited Auckland Financial Institution 100.0
145  Deutsche Equities India Privale Limited Mumbsi Financial Institution 100.0
145 Deutsche Finanos No. 2 Limiled (in vol y llguidation) George Town Financial Institution 100.0
147  Deutsche Foras New Zeatand Limiled Auckiand Finencial Institution 100.0
148  Deutsche Geselischalt 1ir Immobilien-Leasing mit beschrinkier Duessalsor Financial Institution 100.0
Halung
149  Deutsche Global Markets Limited Tel Aviv Ancillary Services Undenaking 100.0
150  Deutsche Group Holings (SA) Proprietary Limited Johannesburg Financial Instikdion 100.0
151 Deutsche Group Services Ply Limited Sydney Anciliary Services Undenaking 100.0
152  Deutsche Grundbesitz-Anisgegesallscisall mil DescheSnkler Frankfurt Other Enterpriss L8
Dafng — - —
mbH
718 VIERZEHNTE PAXAS Treuhand- und Beteiliqungsg hat mbH Dugsseldort 9 Other Enteepr 50.0
719 XELLUM Grundstiicks-Vermistungsgeselischalt mbH LL. 3] icort 9 Financid Institution 50.0
720 XENTIS Grundsticks-Vermistunpgsgeselischalt mbH Dussseldod 9 Financisf Instilution 50.0
721 XERA Grundsticks-Vi gegesslischal mbH Dugsseldort 3 Financid Institution 50.0
722 ZABATUS Grundsticks-Vemistungsgesslischalt mbH Duesseidor! 9 Financisd Institution 50.0
723  ZAKATUR Grundstineks-Vi ngegesalischalt mbH il D idor! 9 Financid Institution 50.0
724  ZARGUS Grundsiiscks-Vemmistungsgesalischall mbH O idort 9 Financial Institution 50.0
725 ZEA Beleibgungsgasallschalt mbH Schoensfeld 9 Financial Institution 250
726 ZEHWNTE PAXAS Treuhand- und Betsligungsgesefschalt mb 3] idort 9 Other Emernp 50.0
727  ZENO Grundsticks-Vermislungsgessiischall mibH il Duesseldost 9 Financiad Institution 50.0
728 ZEHEVIS Grundsiicks-Vermielungsgesalischalt mbH Dugsseldort 3 Financid Institution 50.0
729  ZEAGUM Grundstiicks-Vermistungsgeseiicchan mbH il Dussseldord 9 Financisl Instilution 50.0
730  ZIDES Grundsticks-Vermietungspessilschal mbH Sch fel 9 Financial Institution 50.0
731 ZIMBEL Grundsiicks-Vermistungsgesellschalt mbH LL Schy feld 9 Financiad Institution 50.0
732 ZINUS Grundsiicks-Vermistungegeseischall mbH L Schoensfeld 9 Financia Institution 50.0
733 ZIRAS Grundsiicks-Vermielungsgessilschaft mtH Schoeneleld 9 Financiad Institution 50.0
734 ZITON Grundsticks-Vermietungsgesel t mbH Dugsseldor! 9 Financiad Institution 50.0
735  ZITUS Grundsticks-Vermistungsgeselischal mbk LL Schy feld 9 Financid Institution 50.0
736 ZONTUM Grundstiicks-Vermislungsgessiischal mbh |.L Du dcdort 3 Financis Institution 50.0
737 ZWANZIGSTE PAXAS Treuhand- und Beleiligungspesalischall mbH Duesseldort 3 Other Enterpri 50.0
738  ZWEITE Fonds-Baleilgungsgesellschall mbH D ddor! 9 Financisl Institution 50.0
739 ZWEITE PAXAS Treuhand- und Beleiigungsoessiischal mbH Duesseidor 9 Other Enlerprisa 50.0
740 ZWEIUNDZWANZIGSTE PAXAS Treutand- und Batedigungsgesefischal Duesseldort 9 Other Emerprise 50.0
mbH L
741 ZWOLFTE PAXAS Treuhand- und Bateiligungsgessalischali mbH Duesseldort 9 Other Entérpriss 50.0
742 ZYLUM Batsiligungsossalischal mbH LL. Schaenateld 9 Financis Instilution 25.0
o
Seviad Domice of Foots Capltal
No. Name of Y 1y note  Nature of activiy in %
743  ABRAAJ Hoidings (in official liquidation) Camanas Bay Financial Institution 88
744  BURGSCHAFTSBANK BRANDENBURG GmbH Potsdam Financial Institution a5
745  Birgechafisbank Hamburg GmbH Hamburg Financial Institution 8.7
748 Blrgachattshank Meckenburg-Vorpommem GmbH Schweri Financial Institution a4
747  Borgschafishank Sachsen GmbH Dresden Financial Instilution 8.3
748 Burgachallshank Sachsen-Anhall GribH Magdeburg Financial Institution 8.2
749  Birgschaflsbank Schieswin-Holstein Gesslischal mit beschrinkter Haftung  Kisl Financiad Institution 5.6
750  Bimgechafishank Thiringen GmbM Erunt Financial Institution 87
751  MISSpA Home Other Enderpriss 50
752  Prader Bank S.p A Bolzano Credil Institution 3.0
753 Private Expont Funding Corporation Wilminglon Financial Institution 8.0
754  Saarl@ndische nvesiiorskreditbank Akl llschaf Saartruecken Credit Instilution 11.8
755  Yensal.com Co., Lid. Tokyo Financial Institulion 7.8
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