cutoff

Bad customers

Vyv. vzorek [1] [tyden [2] [[31=12] -[11[[41=[2)/[1] |[51=In[4] [[6]=[3T'[5]
Low risk H [gh risk skore_1 10,00% 5,63% -0,044 0,563 -0,574 0,025
skore_2 10,00% 11,21% 0,012 1,121 0,114 0,001
skore_3 10,00% 11,00% 0,010 1,100 0,095 0,001
skore_4 10,00% 10,97% 0,010 1,097 0,092 0,001
skore_5 10,00% 10,31% 0,003 1,031 0,031 0,000
skore_6 10,00% 10,12% 0,001 1,012 0,012 0,000
skore_7 10,01% 9,62% -0,004 0,961 -0,039 0,000
= skore_8 10,00% 9,89% -0,001 0,989 -0,011 0,000
u s I n e S S skoére_9 10,00% 10,31% 0,003 1,031 0,030 0,000
- -~ i skoére_10 10,00% 10,94% 0,009 1,095 0,091 0,001
PSI 0,030
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Mozné zamitaci skaly - cutoff

cutoff hodnota urcCuje mez, pri které je zadost o
uver schvalena/zamitnuta

Je mozné pouzit tyto zamitaci skaly:

PD
KRN
Margin
RAROA



cutoff na skale PD

cutoff = 0.1 (4.

zamitam vsSechny s

pravdepodobnosti defaultu vétsi nez 10 %)

Probability of Default
o

Cut off )

30 40 50 60 70
Score (relative) - the higher the better

e Pro SC1 je
reject rate
22 %.

e Pro SC2 je
reject rate
33 %.



Strategy curve
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What often happens on introducing a new scorecard is that the existing operating
policy gives a point O that is above the new strategy curve. The question then is
where on the strategy curve one wants to go by choosing the appropriate cutoff. If
one moves to A, then one keeps the bad acceptance rate the same but accepts more
people, while moving to B would accept the same numbers but lower the bad
acceptance rate and hence the bad rate. Moving to C would keep the bad rate the

same and again increase the numbers accepted.




Nastaveni cutoff maximalizujici profit

Profit:

0 if the account is rejected,

L if the account is accepted and becomes good (L 15 lost profit from raling out

a good),
— 1) if the account is accepted and becomes bad (so D) is the default amount).

The expected profit per consumer if one accepts those with score 5 15
E{R|s} = Lg(Gls) — D(1 — g(G|s)) = (L + D)g(G|s) — D.

Thus to maximize profit, one should accept those with scores 5 if g{(r|s) = ﬁ- Lat A be
the set of scores where the inequality holds; then the expected profit per consumer from the

whole population is

E*{R} = Y (L + D)q(Gls) — D)p(s).

s



Nastaveni cutoff maximalizujici profit

MNotice that il the profits and default Josses L(s) and D(s) were score dependent, the
decision rule would be to accept if g(Gls) = 5 +?l':f ;- In that case, A may consist of several
regions of scores, i.e., accept if the score is between 300 and 400, accept if between 500
and 550, and accept if over 750; reject otherwise. However, we assume that the profits and
losses are independent of the score and that q{:}lrj is monotonically increasing in 5. This
means that A = (5|5 = ¢}, where g(Gs) = ﬂﬂ_,mns the cutoff score. In this case, define
F(s|G), F(z|B) to be the probahilities a good or a bad has a score less than s:

E*{R} =) ((L + D)q(Gls) — D)p(s) = } _(Lpsp(s|G) — Dpsp(s|B))

g bl

= Lpg(l = Flc|G)) = Dpg(l = Fic|B))
= Lpg — Dpg + (Dps Fic|B) — Lpg Fc|G)).

(14.4)

The first term on the right-hand side, Lpg — Dpg, is the profit if we accept everyone,
50 the second term is the profit that the scorecard brings. One can rewrite { 14.4) in a different
way to say how far away E*{ R} is from the expected profit if there were perfect information
E[PT). With perfect information, one would only accept goods, so E{Pf} = Lpg. Hence

E*{R} = Lpg — (Dps(l — F(e|B)) + Lpg F(e|G))
= E{PI} — (Dps(1 — F(c|B)) + Lpg F(clG)).



Nastaveni cutoff maximalizujici profit
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The points on the lower part of the curve have higher cutoff scores, so less bads are accepted;
those on the higher part of the curve correspond to lower cutoff scores with higher numbers of
bads accepted. The efficient frontier of this curve is the lower part from C to D. These give points
with an expected profit and an expected loss, in which the former cannot be raised without the
latter also being raised.

If a lender is at present operating at point O, then again he can move onto the new scorecard
curve either by keeping the bad acceptance rate the same, i.e., A, or by keeping the acceptance
rate the same (which would move to point B on the curve). In this case, one would suggest that
the move to A is less sensible because it is not an efficient point and one could have the same
expected profit with lower expected losses.



No of defaulted payment (probability)

Back{ground of CRE (KRN)

2 (.02) 3(.02)

R

4(.02) 502  6(02)  7(02) 8(02)  9(.02) 10 (.03)

J Prob. of default depends heavily
| on scoring

SWN|OA PaMO0.1IOg

CRE = ((1-Recovery) * SUM(PD * Loss))/(Expected Average Volume)

Profit = (Interest rate — CRE)*Expected Average Volume



Recovery (=Late collection(LC))

Default Fraud score
occured at _ _
payment | bandl | band2 | band3 | band4 estimation
1. 20% 25% 30% 35%
2.-4. 50% 55% 60% 65%
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cutoff na skale KRN
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cutoff na skale KRN
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(Expected) Margin

(Expected) Margin = Interest Rate (incl. commiss.) — KRN
— OPEX

Interest rate

effective rate of the ideal flow (-amount-commiss.; annuity; annuity; ... ;
annuity)

KRN
see previsous slides

OPEX
Cost of money
Overhead costs, var. costs, partner support
Administrators
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RAROA (Risk Adjusted Return
On Assets)

RAROA = (expeted income —expected loss)
/borrowed volume



RAROA

L d

t...potradi splatky tivérn, 0 je okamzik poskyvtnuti tvérn

T ... pocet splatek

x(t)... nesplacena ¢ast nveéru podle splatkového plinu v éase ¢, ...t =
0,.... T.x(0) je vyse uveru, »(1') = 0.

u(t) ... Mrokova east anuity £, t =1,.. ., T.

Jit). .. ¢éast anuity odpovidajici splatee jistiny &, { =1, ..., T.

k(i) ... komise od klienta v case t. t =0,. .., T.

AL vyse anuity (absolutné). A = wu(t)+ j(t).t =1,....T.

p(t) ... pravdépodobnost 90 denntho defaultu ivéru na splitee ¢t =
1,....T
EZ ... ocekivana ztrata z ivéru

E P ... ocekivany trokovy prijem z 1ivérn

RC ... abgolutni vvse z dluiné éastky klienta 90 dni po splatnosti, ktera
je klientem splacena v budoucenu, prepoétena pres NPV k okamziku deva-
desatidenniho defanltu klienta

r(t, f)... procento vytéznosti z dluzné éastky klienta, kterv je poprve 90
dni po splatnosti na splatce ¢ a klient ma hodnotu podvodnického skére
(nesplaceni prvnt splatky) f. Procento zohlediiuje NPV vsech budoucich
splitek klienta po okamzikn defaultu.



RAROA

e (M ... hruby ocekiavany zisk z klienta
e s je sazba 1nvéru p.a.
e i... cena zdrojn vyvijadiena v procentu p.a.

e ¢... komise z obchodu poskytnutd obchodnimm partnerovi vvjadiena jako
procento z jistiny

e NM;. .. éistv ocekavany zisk tvpu 1 z klienta po odeéteni ceny zdroji

o NMp;r... éisty ocekiavany zisk z klienta typu II po odecteni ceny zdrojn
a komisi z obchodu. ™"

e ROA ... ukazatel Return on Asset pocitaného z hrubého zisku

e RHOAp ... ukazatel Return on Asset tvpu I pocitany z éistého zisku tvpu
I

e RHOApr. .. ukazatel Return on Asset tvpu Il poéitany z ¢istého ziskn tvpu
IT

e KRN je tirokova mira p.a. vyjadinjici rizikovost tivérn.



RAROA
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Vyhody RAROA

Ideal rowca;:p‘:cted flow | Ideal rowcaészthed flow CRE(A) = 440/0
a0 200 | 15 |0 CRE(B) = 20%
2 4 1 1 1
3 00 1o 150 100 cutoff on CRE prefers B
4 400 160 150 80 .
: 0 L Gross margin (A) = -22%
I — o
: 50 ® Gross margin (B) = -10%
9 150 30
10 o 32 cutoff on Margin prefers B
11 150 10
= 150 0 RAROA (A) = -0.29

o _ RAROA (B) = -0.36
e Case A — short term loan with high fraud risk cutoff on RAROA prefers A

e Case B — long term loan with high default risk

Interest rate (A) = 22%
Interest rate (B) = 10%

Case A is better since its return is larger (710>656) and sooner




cutoff Segmentace

Mozna segmentace podile:

Prodejni sit’ (skupina obchodnich mist)
Profitabilita produktu

Kvalita prodejniho mista

Typ zbozi (pro spotrebitelské uvery)
Vyse uveru



cutoff scénare

All credits Approved credits
scenario Reject rate A, margin Avg. KEMN| Avg. profit
Credits | Volume | Credits | Yolume
0.0%| 0.00%| -7.83%|-21.34%| 30.70%|-96302.30%
22.4%| 24.74%( -3.97%( -15.72%| 26.33%|-69473.37%
36.8%| 46.79%( 2.32%|( -4.58%| 19.11%|-19232.49%
29.5%| 37.07%( 3.18%| -3.36%| 19.78%|-17071.60%
30.3%| 38.55%( 4.41%([ -1.29%| 19.26%| -9208.76%

31.5%| 39.99%| 4.63%| -0.77%| 18.96%| -T032.25%

35.8%| 46.01%| 7.32%| 3.22%| 16.07%| 9703.64%

38.9%| 48.97%| 8.17%| 3.41%| 15.19%| 10427.31%

COCIONGT  69.3%| 70.03%| 19.39%| 17.14%| 13.47%| 54317.19%

ekonom 50.9%| 63.64%| 19.24%| 17.03%| 14.23%| 54614.34%

All credits Approved credits

scenario Feject rate Aw. margin Avg. KEN| Avg. profit

Credits | Volume | Credits | Wolume
0.0%| 0.00%| -4.19%| -16.40%| 26.19%|-72361.94%

9.0%| 10.25%| -2.39%| -13.71%| 24.50%|-60136.897%

24.5%| 34.89%| 3.26%| -3.42%| 17.99%|-14785.60%

16.5%| 23.87%| 4.07%| -2.34%| 18.60%|-12845.12%

17.3%| 25.42%| 4.85%| -0.59%| 18.19%| -6273.57%

18.6%| 27.16%| ©5.36%| -0.03%| 17.87%| -3975.72%

23.2%| 33.80%| 7.74%| 3.52%| 15.34%| 10723.25%

26.7%| 37.35%| 8.61%| 3.88%| 14.45%| 12045.96%

50.7%| 62.90%| 19.53%| 17.26%| 13.06%| 53999.46%

47.5%| 60.46%| 19.48%| 17.23%| 13.26%| 54059.69%




Monitoring scoringovych
modelu

Neni prekvapiveé, ze prediktivni modely se ve statistickém slova
smyslu chovaji nejlépe na vyvojovém vzorku dat. Vystupy téchto modeld,
napr. skore nebo rating klienta, jsou pocitany pomoci jistych vzorcd,
jejichz koeficienty prislusejici nezavislym proménnym (prediktorlim) jsou
odvozeny na datech vyvojového vzorku. Posun distribuce vystupu
modelu, tj. prediktorl, v prlbéhu casu. V podstaté ihned (alespon
vétSinou) po nasazeni prediktivniho modelu do praxe dochazi k jistému
poklesu jeho prediktivni sily, ktery je zplsoben urcitou zménou vstupnich
hodnot modelu. Zasadni je v praxi nastaveni takovych procest, které
odhali, ze se tak deje, procC se tak déje a jak vazny problém to ve svych
dsledcich znamena.



Monitoring scoringovych
modelu

Faktorl  zpUsobujicich posun v  distribuci
prediktorl, a nasledné posun v distribuci vystupu
prediktivniho modelu, je nékolik:

Prirozeny posun v datech/zména demografické struktury dat
Databazové chyby

Zména datového zdroje

Zmeéna definice/formatu vstupnich dat

Zmena datoveho univerza

Ostatni




Monitoring scoringovych
modelu

Typickym prikladem prvniho uvedeného
ddvodu je prijem klienta (vSeobecnym trendem
je  rGst  prijmu  populace). Zménou
definice/formatu vstupnich dat je myslena
napriklad situace, kdy je rozsiren Cciselnik
hodnot, kterych milze vstupni proménna
nabyvat. Zménou datového univerza je myslen
pripad kdy je vyvinuty prediktivni model pouzit
napr.pro odlisny/novy segment portfolia nebo
odlisny/novy produkt.




Monitoring scoringovych
modelu

K-S, Gini:
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Monitoring scoringovych
modelu

4 I
Zavislost defaultu na Skore
40%
35% - = = yvzorek
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o
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Monitoring scoringovych
modelu

c-statistika:

Rating (pst. Defaultu na60DPS do 12 més.)
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Monitoring scoringovych
modelu

Chceme posoudit zda se distribuce skore na
vyvojovem vzorku lisi od distribuce skore v daném
casovém intervalu:

2 - (Oi_Ei)2

l

PS]:i(Oi —Ei)ln@'j

i=1 i



Monitoring scoringovych
modelu

vyv. vzorek [1] |tyden1 [2] |[3]1=[2] 111 [[41=12V[1] |[51=In[4] |[6]=[3T°[5]
skére_1 10,00% 5,63% -0,044 0,563 | -0,574 | 0,025
skore_2 10,00% 11,21% | 0,012 1,121 0,114 | 0,001
skére_3 10,00% 11,00% | 0,010 1,00 | 0,095 | 0,001
skore_4 10,00% 10,97% | 0,010 1,007 | 0,092 | 0,001
skére 5 10,00% 10,31% | 0,003 1,031 0,031 | 0,000
skére_6 10,00% 10,12% | 0,001 1,012 | 0,012 | 0,000
skére_7 10,01% 9,62% -0,004 0,961 | -0,039 | 0,000
skére_8 10,00% 9,89% -0,001 0,989 | -0,011 | 0,000
skore_9 10,00% 10,31% | 0,003 1,031 0,030 | 0,000
skére_10 10,00% 10,94% | 0,009 1,005 | 0,091 | 0,001

PSI 0,030




Monitoring scoringovych
modelu

znaci zadny nebo jen velmi maly rozdil danych distribuci
PSI<0,1 skore.

0.1 < PST £0,25 znamena, ze doslo k n&jakému posunu distribuce, nicméng
nikterak vyznamnému.

signalizuje vyznamny posun v distribuci skore, ftj.
PSI > 0,25 zamitame hypotézu o shodé danych distribuci.



Monitoring scoringovych

modelu

0,05
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Monitoring scoringovych

modelu

r DR2
— _ bl
PSI,, => (DR2, - DRl,)In YT
i=1 i
def=rate Gini PSI=DR PSI chi-kvardat
vzorek 7,69% 0,643
200613 9,38% 0,564 0,120 0,030 0,024
200614 9,35% 0,542 0,131 0,034 0,027
200615 8,70% 0,537 0,093 0,032 0,025
200616 8,57% 0,523 0,089 0,033 0,026
200617 8,59% 0,540 0,071 0,030 0,025
200618 9,19% 0,544 0,111 0,030 0,024
200619 8,03% 0,558 0,063 0,034 0,026
200620 8,52% 0,552 0,055 0,023 0,019
200621 8,05% 0,555 0,043 0,027 0,022
200622 7,76% 0,539 0,039 0,045 0,034




Monitoring scoringovych
modelu
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Champion-challenger

The use of champion and challenger strategies became much
more widespread through the 1990s and is now more accepted
through credit and other areas. The principle is quite simple. There is
an accepted way of doing something. This is known as the champion.
However, there are one or more alternative ways to achieve the same
(or a very similar) objective. These are known as the challengers.
However, there is no evidence of the effect of the challengers.
Therefore, on a random sample of cases, we try the challengers. This
trial not only will test effectiveness in comparison with the champion
but also will allow us the opportunity to identify the existence and
extent of side effects. Eventually, we decide that one of the
challengers is better overall than the champion, and this challenger
becomes the new champion.



