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DST-NWU Funding Agreement Aim

« “To stimulate basic and directed risk research across primarily tertiary
institutions and in the process delivering skilled MSc’s and PhD’s in the area
of risk analytics and to establish the necessary local know-how in this field”

 Deliverables:

— Establish risk research project management policies, structures and
procedures

— Establish industry risk research requirements

— Establish and guide the risk research capabilities and know-how at
research institutions.

— Evaluation/performance measures for directed risk research projects as
well as their application in the risk research management process
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Overview

1. 5-year DST-Absa MoU signed in 2012

2. DST Funding agreement (2012/13 R1,6m; 13/14 R1,7m; 14/15 R1,8m; 15/16 R1,89m; 16/17
R1,899m)

3. Extension of funding (17/18 & 18/19 total R4,09m)

4. Focus on Quantitative Risk Research for the Financial Services Sector

5. Managed to involve 10 universities and 15 institutions/companies in this
endeavour

6. Produced 112 MSc students, 4 PhD and 70 papers.

7. Received awards for papers from ASSA, SASA and Risk.net
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Why Risk Research?

Regulations (Basel Accord, IFRS, ...)

Key function in all financial companies
Scrutinised by regulators (SARB, FSB, ...)
Financial Crises and Risk Management
Key to global competiveness

Scarce skill (BankSeta, BASA, ...)

Analytical skills closely related to Data Science
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Universities involved
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Institutions involved
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Skills developed

Number of Masters and PhD's in Risk Analysis delivered by Centre for BMI

MSc PhD
Technology Technology Technology Technology

Pull Push Total Pull Push Total
2010 29 29 2 2
2011 23 23 0
2012 21 2 23 0
2013 37 37 0
2014 28 1 29 2 2
2015 34 34 2 2
2016 33 1 34 1 1

205 4 209 0 7 7

Note - The numbers for 2016 are preliminary at this stage

NWU UNISA UCT UKZN UP Grand Total

-12015
DissM 53 3 1 10 67
DissPhD 2 2 4
-12016
DissM 41 11 52
DissPhD 1 1
Grand Total 97 5 11 1 10 124
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Research outputs achieved

Problem Research
Industry/Public Sector Statements Proposals* Articles (Rec'd)
Problem Owner 2015 2016 University 2015 2016 2014 2015 2016
Absa/Barclays Africa| 5 7 Funder: DST B NMMU
Standard Bank 4 2 NWU 8/0 5 19 10 | 20
FNB 1 2 Pgm Office: NWU BMI RU
PWC 1 L - SUN 3 1 1
XDS 1 Research focus: UCT 0/21 3 21
Peregrine 1 Risk researchin UFH
SARB 1 financial services UFS
MiWay Insurance 1 uJ
SASRIA 1 UKZN 0/1 4 1
African Bank 1 ULim
SIM 1 UNISA 15 1 3
Other 2 up 5/2 8 4 2 4
UVen
UwcC 5
UZul
__|WITS
Totals 14 17 13/24 13 53 36 28

* Proposals in 2015 are split between Technology-Pull/Push. In 2016 we only funded Technology-Pull proposals
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Achievements

Policies and procedures in place, process established
Alignment/cooperation with BASA/COEFS

Number of industry problems resolved

Increase in university and industry participation
Research accolades (Academic)

“Closing-the-loop” articles (1 in 2015; 3 in 2016; 67 In 2017)
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Issues

Involvement of previously disadvantaged universities

Sustainability of research funding
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Risk Research Process Diagram

1 INDUSTRY INTERFACE

a -Client

b - Review Panel

2 PROGRAMME MANAGEMENT
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Industry Problem Statements - 2016

ProbNr |PS Org Title/Description Authors/Collaborators

PS16001 BAG Solutions for financially stressed borrowers Kotler, R (Rafi)

PS16002 BAG Systemic risk network structure model van den Heever, R (Rolf)

PS16003 BAG Modelling the effect of banking regulations on the SA economy |van den Heever, R (Rolf)
using a CGE model

PS16004 BAG Early warning systems using dynamic Bayesian Networks van den Heever, R (Rolf)

PS16005 MiWay Parameter dependence in collective risk models Wessels, J (John)

PS16006 FNB Sovereign credit ratings: modelling credit ratings and sovereign |Yang, J (Jack)

default rates
PS16007 African Bank | Measures of loan delinquency and loan portfolio optimisation Botha, A (Arno)

PS16008 FNB Fraud detection using generalised Markov random fields Nieuwoudt, C (Christoph)
PS16009 Std Bank Quantifying model risk of financial risk models Haasbroek, LJ (Leendert)
PS16010 SASRIA Modelling and pricing political violence risk Harrop-Allin, S (Suzanne)
PS16011 BAG Margin of Conservatism for retail credit risk Joubert, M (Morne)
PS16014 BAG Investigate the effect of the PD and LGD correlation van der Walt, F (Freek)
PS16015 BAG Determining an appropriate discount rate in LGD modelling van der Walt, F (Freek)
PS16017 Indep What additional return premium should Private Equity earn Hundermark, C (Colin)
PS16018 SIM Incorporate Private Equity into traditional investment strategies |Mdlekeza, M (Malizole)
PS16019 Nat Std Application of the Actuarial Control Cycle to the role of a PE GP | Tichareva, M (Michael)
or infrastructure investor
PS16020 Std Bank Stochastic Process for simulation of Managed Currencies Malataliana, M (Moepa)
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Risk Research Funding Cycle

Problem
Statement

Problem
Statement

N Problem
Statement

I
E.

FOF

PS-RP-Art Tree

- Indust Relevance | High/Med/Low

Funding R20k for High

Article Funding
- Academic Impact | High/Med/Low

- Indust Relevance | Yes/Maybe/No

- Acad-Indust Col Yes/No

Funding R10k — R90k

- Indust Relevance | Yes/Maybe/No

Funding - Masters R15k for Yes

Funding - Phd R20k for Yes

Closing-the-Loop Bonus

- PS Owner Call 0-100%

Funding TBD
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Each P5 can give rise to zero or more Research Proposals which, in turn, can give rise to zero or more articles. A PS can also directly result in zero or more articles without an intermediate RP
Colour coding legend:

= The same problem statement giving rise to more than on proposal
= The same proposal giving rise to more than on article
EF = Number of records
Seq fProbStmt  |ProbStmit Title Org JProposal  [Froposal Title Univ Art Ref Article Title Author(s)
1 515001 Combining internal and scenario loss [Standard ~ JRP15026  |Combining internal and scenario loss [NWU 10056 |Combining scenario and historical data in the loss |De longh, P1 (Riaan); De Wet,
data in OpRisk quantification Bank data in OpRisk quantification distribution approach: A new procedure that T (Tertius) ; Raubenheimer, H
incorporates measures of agreement between (Helgard); Venter, JH (Hennie)
scenarios and historical data
2 P515002 Macro=Economic Stress Testing for  |Standard  JRP15027 Macro-Economic Stress Testing NWU
OpRisk Bank
3 JP515003 Basel lll Minimum Capital SARB
Requirements
4 PS15004 Credit Curve Model AbCap
5 515005 Alternatives to splice distributions in |Standard RP15028  |Aalternatives to splice distributions in |NWU
OpRisk guantification Bank I OpRisk guantification
& P515006 Embedded Derivatives PWC RP15034 Pricing variable annuity guarantees |UP 10362 |Pricing variable annuity guarantees in South Ngugi, AM [Alvin); Mare, E
r I in South Africa Africa under a Vardance-Gamma model {Eben); Kufakunesu, R
7 515006 Embedded Derlvatives P RP15037 [Managing inflation-linked embedded |UP
I derivatives
B P515007 Quantile Approximation Standard  JRP15029  |Quantile Approximation NWU 10338 |A simulation comparison of quantile de longh, PJ (Riaan); de Wet, T
Bank approximation techniques for compound (Tertlus); Panman, K (Kevin);
distributions popular in operational risk Raubenheimer, H (Helgard)
9 P515008 Estimation technigues for deriving  |Barclays JRP15030 Estimation technigues for deriving NWU
the Basel LGD estimates Africa the Basel LGD estimates on retall
bank portiolios
10 515009 The use of PECDC data in LGD Barclays
modelling in South Africa Africa
11 515010 Research in predictive modelling: KD5 JRP15031 Research in predictive modelling: NWU
Binning, Variable selection, Income Binning, Variable selection, Income
modelling modelling
12 pP515011 Semi-supervised segmentation Barclays JRP15032 [Semi-supervised segmentation NWU 10395 |Developing a semi-supervised segmentation Breed, DG (Gerbrand);
within a predictive modelling |Africa within a predictive modelling algorithm as applied to k-means using Verster, T [Tanja); Terblanche
context in retall credit context in retall credit information value F [Fanie)
13 515011 |Semi-supervised segmentation Barclays JRF15032  |Semi-supervised segmentation NwWLU 10386 |The benefits of segmentation: evidence from a Breed, DG (Gerbrand);
within a predictive modelling Jafrica within a predictive modelling South African bank and other studies Verster, T [Tanja)
context in retall credit context in retall credit
14 pPS515012 Low default portfalios — estimation  |Barclays
of the probability of default Africa
15 pP515013 Multi-Period Credit Portfolio FMB RP15033  Multi-Period Credit Portfolio NWU
r Optimisation I Optimisation

|
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| Optimisation |
17 515014 Pricing and risk management of Peregrine JRP15023 Incarporating dynamic velatility up 10363 |Hoemotopy perturbation transform methed for Maoutsinga, CRB [Claude);
derivatives in dynamic markets surfaces in risk management pricing under pure diffusion models with affine Pindza, E (Edson); Mare, E
applications using a principal coefficlents [Eben)
component analysis (PCA)
18 515014 Pricing and risk management of Peregrine.  JRPLS025 Improving portfolio allocation up 10364 |implied and Local Volatility Surfaces for South Kotze, A (Antonie);
derivatives in dynamic markets through covariance matrix filtering African Index and Foreign Exchange Options Oosthuizen, R {Rudof); Pindza,
E [Edson)
19 P516001 Solutions for financially stressed Barclays
borrawers Africa
20 P516002 Systemic risk network structure Barclays RP16001  |Systemic risk network structure up
r model Africa I model
21 JPs16003 Modelling the effect of banking Barclays IRPIEI:}GZ Maodelling the effect of banking up
regulations on the SA& economy using JAfrica regulations on the SA economy using
22 P516004 Early warning systems using dynamic |Barclays IRPI&GGS Early warning systems using dynamic |UP
Bayesian Networks Africa Bayesian Networks
23 P516005 Parameter dependence in collective |Miway RP16004 Parameter dependence in collective |UP
risk madels I risk models
24 P516006 Sovereign credit ratings: modelling  |FNB frPi6012  [Sovereign credit ratings: modelling  JUp
credit ratings and sovereign default credit ratings and soverelgn default
rates rates
25 PS16007 Measures of loan delinquency and African Bank JRPLG005 Measures of loan delinguency and up
loan portfolio optimisation I loan portfalio optimisation
26 516008 Fraud detection using generalised FMB frri6006  |[Fraud detection using generalised up
Markov random felds Markov random flelds
27 16009  |Quantifying model risk of financial Standard RP16014 Emerging best practice in Model Risk |NWU 10340 |A proposed best practice model validation de longh, Pl {Riaan); Larney, |
rs risk models Bank I Management framework for banks [lanette); Maré, E (Eben); van
28 PP516009  |Quantifying model risk of financial  |Standard RP17001 |Quantifylng model risk of credit risk  JNWU
r rlsk models Bank I maodels
29 fPsS16010 Modelling and pricing political SASRIA RP16013 Maodelling and pricing political up
violence risk I violence risk
30 Psie0il Margin of Conservatism for retail Barclays RP16007 Margin of Conservatism for retail WWwU
credit risk Africa I credit risk
31 psi6012 Credit grading of Provinclal Barclays IRFI&GﬂE Credit grading of Provinclal
r Governments Africa Governments
32 rSJEﬂlH Risk aggregation methods Barclays IRPIEGGS Risk aggregation methods
comparison Africa comparison
33 r51501-l Investigate the effect of the PD and  |Barclays IRF 16010  |Investigate the effect of the PD and  JNWU 10345 |The impact of systemic loss given default on wvan Dyk, | {lennl}; Lange, )
LGD correlation |Africa LGD correlation gconomic capital [Juan); van Vuuren G (Gary)
34 P516014 Investigate the effect of the PD and  |Barclays IRF 16010  |investigate the effect of the PDand |NWU 10391 |The Impact of PD-LGD Correlation on Expected van Vuuren, G (Gary); de
LGD correlation Africa LGD correlation Loss and Econemic Capital Jongh, R [Riaan)
35 Determining an appropriate discount |Barclays IRPlﬁtlll Determining an appropriate discount |NWU

rS:l 6015

rate in LGD modelling

Africa

rate in LGD modelling

£

I

B

y

Centre for BMI
Senteramo ya DlI
Sentrum vir BWI

16

NORTH-WEST UNIVERSITY
YUNIBESITI YA BOKONE-BOPHIRIMA
NOORDWES-UNIVERSITEIT

POTCHEFSTROOMKAMPUS




Funding allocation for 2016

NWU SUN UCT UFS uJ UKZN UNISA up UWC WITS Total %-Alloc

Grant allocated 0 0 0 0 0 0 0 0 0 0 0 0%
# Articles submitted 20 1 0 0 0 0 3 4 0 0 28
# Articles funded 13 1 0 0 0 0 2 3 0 0 19
Article funding R 532,969 |R55,431| R36,675| RO |R40,838] RO |R73,350] R114,138 | RO RO | R853,400 49%
# Proposals submitted 5 0 0 0 0 0 0 8 0 0 13
# Proposals not funded 0 0 0 0 0 0 0 0 0 0 0
# Proposals funded 5 0 0 0 0 0 0 8 0 0 13
Proposal funding R 95,000 RO RO RO RO RO RO R 145,000 | RO RO | R240,000 14%
# M-Diss submitted 41 0 11 0 0 0 0 0 0 0 52
# M-Diss funded 41 0 11 ’ 0 0 0 0 0 0 52
M-Diss funding R 525,000 RO |R115,000f RO RO RO RO RO RO RO | R640,000 37%
# PhD-Diss submitted 1 0 0 0 0 0 0 0 0 0 1
# PhD-Diss funded 1 0 0 0 0 0 0 0 0 0 1
PhD-Diss funding R 20,000 RO RO RO RO RO RO RO RO RO R 20,000 1%
Total funding allocated: R 1,172,969 R55,431 R151,675 RO R40,838 RO R73,350 R259,138 RO RO R1,753,400 100%
%-Allocation: 67% 3% 9% 0% 2% 0% 4% 15% 0% 0% 100%
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Summary of funding 2013-16

Article +
Proposal +
Financial Calendar Contract Management  Basic  Dissertation
Year Year Value Reserve Fee Grant Funding
2012/13 2013 1,600,000 600,000 0 0| 1,000,000
2013/14 2014 1,700,000 169,750 170,000 | 350,000 | 1,010,250
2014/15 | Fin Year 2014/15 + 16/17 payments are combined in Calendar Year 2015
2016/17 2015 3,699,000 1,124,000 369,900 | 225,000 | 1,980,100
2015/16 2016 1,890,000 -52,400 189,000 0| 1,753,400
2017/18 2017 1,990,000
2018/19 2018 2,100,000
TOTALS: 12,979,000 1,841,350 728,900 575,000 5,743,750
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Funding Acknowledgements (poiicy vs)

37. If a funding was received for a proposal that resulted in an article, this should be

acknowledged at the top of the article under “Acknowledgements”, as follows:

This work is based on research supported in part by the Department of Science and
Technology (D5T) of South Africa. The grant holder acknowledges that opinions,
findings and conclusions or recommendations expressed in any publication generated

by D5T-supported research are those of the author(s) and that the DST accepts no

liability whatsoever in this regard.

38. For an article to qualify for the CtlL bonus mentioned above, the author has to also

acknowledge the problem statement on which the article was based, as follows:

The research that lead to this article was initiated by an industry requirement
[PSyynnn] by [PS Owner] from [PS Organisation] which was funded under the DST
Directed Risk Research Programme (see BASA website

http://www. banking.org.za/consumer-information/research for problem statement).
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The BASA => COEFS Portal (www.coefs.org.za)

CENTRE /| EXCELLENCE

FINANCIAL SERVICES

home aboutus

The Department of Science and Technology has established the Directed Risk
Research Programme (DRRP) which provides funding to universities with an

interest in research into risk in financial services. £N £

The Centre of Excellence in Financial Services with its research mandate, has
partnered with the DRRP to provide a portal for problem statements sourced from
the finandial sector, which will provide more meaningful research directed by the

needs of the industry.

Research once completed will be published on our website and serve as an input

to further deliberations at the Centre of Excelience.

About DRRP

research drrp

B
news and events contact []

science
& technology

Department:
Science and Technology
REPUBLIC OF SOUTH AFRICA

DRRP process diagram

Process diagram

Funding policy

Applications

To make a coneribution ta th cted Rizk Research Programme.

please complete the problem s

nenzor research proposal form
Complered forms musthb 2

Download application forms below:

Problem statement

Research proposal
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Abnut D RRP For a summary of the linkages between the problem statements and their downstream research proposals and articles, use the
= 1

2017

Industry problem statements >

Research proposals >

2016
-

Industry problem statements >

Research proposals >

I L‘

2015

Industry problem statements >

Research proposals >
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Summary of funding vs outputs

I JJ 14

Sentrum vir BWI

2013 2014 2015 2016 TOTAL

Allocated funding R 1000 000 R 1360 250 R 2205 100 R 1753400 R6318 750
Articles 0 29 22 19 70
Proposals 0 0 35 13 48
MSc 0 0 60 52 112
PhD 0 0 3 1 4
! !!D' (S:thtt;eraf;rosyr\ngll 23 Lnu Egﬁ%ﬁi&%%{ég%\épmmm
POTCHEFSTROOMKAMPUS




Article Prioritisation — Evaluation Criteria

Academic Impact (Categories High/Medium/Low)
The accreditation level of the journal where the article was published determines the category:
* Low = only DHET (Department of Higher Education and Training)

* Medium = either ISI (Thomas Reuters Web of Science List) or IBSS (Proquest International
Bibliography of Social Science)

* High = both ISI and IBSS.

Industry Relevance (Categories Yes/Maybe/No)

* The Industry Relevance was taken as the consensus view of a number of industry representatives
considered to be experts in the application field

« They received a list of the articles containing only the article names and abstracts of the articles,
with the request to rate them on a 3-category scale Yes/Maybe/No.

* The Industry Relevance assessment is further broken down into one of 5 risk themes (Market Risk,
Credit Risk, Operational Risk, Regulatory Risk and Systemic Risk), which are then allocated
different weightings relative to its importance during the fund allocation process

Industry Collaboration (Categories Yes/No)

The Industry Collaboration was Yes/No, depending on whether one of the authors of the article was a
member of industry.
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Proposals, Masters & Phd Dissertation Funding (2015)

Proposals Proposal Proposal Fund
« e : Type Rating  Allocation
. iny the “Industry Relevance” criterion is used with the same Tech-Push-1TPush-0 10
risk themes TPush-L 15000
» Use categories High/Medium/Low/None TPush-M | 10000
« The funding allocation further differentiates depending on TPush-H |15000
whether it is a “Technology-Pull” or a “Technology-Push” Tech-Pull: | TPull-0 q
proposal. TPull-L 10000
TPull-M 15000
TPull-H 20000

Dissertation Dissertation Fund

Masters and PhD Dissertations Type Rating __Allocation
Masters M-No 0
+ Only the “Industry Relevance” criterion is used M-Maybe |10000
» Use categories Yes/Maybe/No M-Yes 15000
« The funding allocation further differentiates depending on Doctoral PhD-No 0
whether it is a masters or a doctors dissertation. PhD-Maybe 15000
PhD-Yes 20000
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