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Last Time

@ Credit Cards
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This Week

© Credit

© Credit Scores and Ratings

© Risk

@ The 2008 Financial Crisis
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Questions...

@ Do you know what a credit score is?

@ Do you know what your own credit score is?
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Definition

Credit is the trust which allows one party to provide money or resources
to another party wherein the second party does not reimburse the first
party immediately (thereby generating a debt), but promises either to
repay or return those resources (or other materials of equal value) at a
later date. (Wikipedia)

| h :
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Credit Il

chainsawsuit.com
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Credit Il

@ Credit makes the world go round!

o Without credit, there's no investment

@ Without investment, there's no economic growth
@ For example:

@ Squ oeed - honk ves Your Aggof\\' 10 Bnd baguness, D‘w € batk v *oo withdran
(o fop 90 iwragest)

M Gludant oans: O5R §s o F\zru{fu' et
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Credit IV

@ To issue credit, a lender must deem a borrower sufficiently trustworthy
@ Of course, it's impossible to sit down and interview every applicant

@ It's far more practical to have a quantitative measure of a borrower’s
trustworthiness which any lender has access to

@ This is what credit scores, bond ratings, and credit ratings are for

Ak?d‘ }‘E\\\‘\(}«O\ﬁ '&‘ for fims ,t) Tor (oS
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Credit Scores |

Credit scores are calculated by credit bureaus

In Canada, there are two: TransUnion and Equifax

Your credit score is a number, usually between 300 and 900

The two credit bureaus may calculate your score slightly differently,
but it's based on the same information and the numbers should be
quite similar

You can obtain your credit score for free

Robert Zimmerman (University of Toronto) STA201 Week 12: Credit March 27, 2019 9 /37



Credit Scores Il

@ Higher credit scores correspond to better credit quality

@ Each institution usually divides the 300-900 range into tiers and
assigns each tier a rating

o Ratings vary, but typically look like this:

Credit Score | Credit Rating | % of Population
300-579 Very Poor 17%
580-669 / Poor 20.2% (Experian)
670-739 Good 21.5%
740-799 Very Good 18.2%
800-900 Excellent 19.9%
U

—
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Credit Scores Il

@ Do banks only want to issue credit cards to people with Excellent
credit ratings?

No! (F Aoy & s wondd g bl an i 0 e ol sk Ve
ate thage M'l'w&mk (W""\ saree & ceunp)

@ Do banks only want to issue credit cards to people with Very Poor
credit ratings?

Nol 1t thoy hdy mohunli S vadd 3ot boy kb =2 hoge (osses
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Credit Scores |V

@ How do credit bureaus actually calculate your credit score?

We datt \onaw |

@ But we do know the factors that affect the calculation (MyFICO.com

+ Video):
' 105

FICOSCORE I 15

Length of
Credit History

35

Payment History

Robert Zimmerman (University of Toronto) STA201 Week 12: Credit March 27, 2019



Credit Scores V

@ Suppose that a year ago, you VISA and a Mastercard
with credit limits of $2,000 and $5,000, respectively. Your current
balance on the VISA is $500 and your current balance on the

Mastercard is $2,150.

@ What is your total outstanding balance? Your total utilization? Your
utilization on each credit card?

Toke\ ogtudvg bolacet Soo+ 2150 = 1650

Total vilizafion = o atclodinbd 20

¥ 33
San & ket ks 000 - (o

\)'\;\( o WG = 50%@ = 2770
Vbl o Mockaeok = %5900 = 4370

Orbme\ \esdd by cradk e+ bebvean 1070 49 3070
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Credit Scores VII

@ Almost all retail credits (credit cards, mortgages, loans, etc.) require
monthly payments, to repay outstanding balances and/or
accumulated interest

o If a required payment has not been made on time, a customer
becomes delinquent

e In Canada, a credit card (or any other retail credit) that remains in
delinquency for 90 days (3 months) becomes defaulted (amﬁ,xh,s)
@ A default is generally the point at which a lender gives hope that the

borrower will make the required payment, and takes steps to recover
whatever portion of the outstanding balance it can

@ Typically this is less than the full amount, and whatever can't be
recovered within 90 more days must be written-off as a loss
A=,
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Credit Scores VIlI

eyt

A default is considered to have occurred with regard to a particular
obligor when either or both of the two following events have taken place.

@ The bank considers that the obligor is unlikely to pay its credit
obligations to the banking group in full, without recourse by the bank
to actions such as realising security (if held).

@ The obligor is past due more than 90 days on any material credit
obligation to the banking group. Overdrafts will be considered as
being past due once the customer has breached an advised limit or
been advised of a limit smaller than current outstandings.

(OSFI)

N Offve & Ane eﬁe}\?fm:\m& & Tirondol \nehdstions
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Credit Scores IX

@ Lenders don't like it when borrowers default!

@ |t generally leads to the lender losing money; for corporations, a
default negatively affects the bottom line (because total assets
decreases), so the corporation loses value and its share prices decline

@ This is why Payment History always has the highest weight in the
calculation of your credit score

@ While factors like utilization, number of credit cards originated, and
length of credit history are certainly “warning signs”, it's your
payment history (i.e., how close you are — or have been — to
defaulting) which matters most to a lender

o Takeaway: Pay your credit card bills on time!
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Securities and Bonds

Definition

A security is a kind of investment in a company or in government debt
that can be traded on the financial markets and produces an income for
the investor (Cambridge)

Examples of securities: &tocks  onds | optios efc.
£

Definition

A bond is a security under which an issuer owes the holder a debt and
(depending on the terms of the bond) is obliged to pay the holder interest
periodically and to repay the principal at a later date

@ Bonds are among the simplest of securities

@ Think of a car lease (but replace the car with the principal)
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Bond Ratings |

What about companies/institutions/corporations?

@ To accumulate capital, corporations generally rely on investments,
typically by issuing bonds (and by selling ownership in the company,
in the form of stock)

@ How is a corporation deemed trustworthy enough to invest in?

@ The same principle as personal credit ratings carries over (but on a
much larger scale): \f Fnctwerthy mvh, W‘(C“?‘/WM Gl lond Arae m
@ A company is considered creditworthy if it appears likely to make

interest payments (and ultimately the principal repayments) on the
bonds it issues

\notead & bk Wneare & trolik sores, tomuration) bost, redt ogonce( + oand vokwify
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Bond Ratings |l

Moody's S&P
Investment Grade Bonds

Aaa AAA

Aal. A22, Aa3 | AA+ AA. AA-

Bonds of the highest quality that offer the lowest
degree of investment risk. Issuers are considered
extremely stable and dependable. |
Bonds are of high-quality by all standards, but carry a
slightly greater degree of long-term investment risk.

Al A2 A3 A+ A A-
Baal, Baa2, BBB+, BBB,
Baa3 BBB-

Non Investment Grade Bonds
(Junk Bonds)

Bal, Ba2, Ba3 | BB+, BB. BB-

Bonds with many positive investment qualities.

Bonds of medium-grade quality. Security currently
appears sufficient, but may be unreliable over the long
term.

future payvments is only moderate.
Bonds that are not attractive investments. Little

Bonds with speculative fundamentals. The security of ‘

Bl1, B2, B3 B+, B, B-
assurance of long-term payments. ‘
Caal, Caa2, CCC+, CCC, |Bonds of poor quality. Issuers may be in default or are
Caa3 CCC- at risk of being in default.
Ca CcC Bonds of highly speculative features. Often in default.
C | C Lowest rated class of bonds.
- D In default.
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Credit Ratings |

@ There are even standardized ways to measure the credit ratings of
countries

@ This should not be too surprising: governments must accumulate
capital to fund infrastructure, military, economic growth, etc.

@ They do so in effectively the same way as corporations do: by issuing
government bonds and similar instruments (like GICs in Canada)

& fon mr\{'sw)

(et mont

Con€ioke
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Credit Ratings Il

(goqwé\jn (reddt M@S
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°3 ®8 >

(s+e 2019)
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Financial Risk

@ Risk is commonly defined as the possibility of losing something of
value; for our purposes, it is the possibility of losing money

@ The financial world runs on credit (recall Slide 5)

o Mortgages, for example: very few people can afford to pay cash for
their first home)
o Elements of credit:
e You receive an amount from a lender (e.g., a bank) which you can use
now (Y, meney fr o- Woste, ol & o bd)
o You promise to repay the amount in the future, plus some amount of
interest (gg, oinork2ian)
o Because thé repayment is in the future, there is some non-zero risk of
default
o Interest is what you pay to the bank for your use of their money now
instead of later, and their assuming the risk of your future default
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Is Financial Risk Worthwhile?

@ The bank must decide whether the risk (uncertainty) of lending
money to you is worth the interest it will receive from you
@ Banks have huge repositories of data — enough to create statistical
models to predict the risk of default
e These models often use your credit score to predict your
creditworthiness
o The bank’s models can be used to adjust their lending policies,
including both lending policies (e.g., what kinds of credit cards to offer)
and individual policies (e.g., whether to grant you a student loan)
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Customer Data

DOGBERT CONSULTS IN PHASE
SOUNDS ONE, WELL
FAIR. DEHUMANIZE
THE ENEMY BY
CALLING THEM
"DATA.”

|

e 0

IT'S TOTALLY
ETHICAL BECAUSE
OUR CUSTOMERS
WOULD DO THE SAME
THING TO US IF
THEY COULD.

CUSTOMER DATA
IS AN ASSET THAT
YOU CAN SELL.

oCi)

Dilbert.com DilbertCartoonist@gmail.com

10-13-10 ©2010 Scott Adams, Inc./Dist. by UFS, Inc.
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The 2008 Financial Crisis - Warning

@ Warning: the following summary is very oversimplified, and the
sequence of events below was only one major factor (out of many)
that led to the 2008 Financial Crisis
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The 2008 Financial Crisis - CDOs and MBSs |

@ “Liar loans”: people who couldn't afford their houses were granted
* prpuladipns - A
mortgages |t o Sopreciade, . Note ks,
@ Because “house prices always rise”, their equity in the house was
expected to increase automatically
e MBSs (mortgage-backed securities)

e A kind of bond which is secured by a pool of mortgages
e The bondholder earns both interest payments and principal repayments
from the underlying mortgages
@ A good MBS would have an underlying pool of mortgages with a
diverse range of risk

@ Prior to 2008, however, MBSs were being packaged together from

mostly high-risk (subprime) mortgages
v 0w side B
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The 2008 Financial Crisis - CDOs and MBSs ||

B &S
Difftenue el ™ L cpos michueck OSSEls , Iargon bounes  Radbwes traplres -

Btk (Ldm'\\,d,dlda Muv’ryy— N ovxlo , o \Dbswu»lu/\ lunlcs.
@ Around the same time, a similar (and overlapping) financial

instrument was exploding in popularity as well: pout veshackesk
@ CDOs (collateralized debt obligations) :;_z:méw
lowg, €T

e A financial instrument created by a bank/securities firm/in which a
large number of cash-flow generating assets (such as mortgages) are
pooled together and arranged into chunks called tranches, which are

. G collect auh Flow La
then sold to investors sty

e Ratings agencies assess the credit quality of the CDOs/tranches and

s Y assign them ratings
\l\\p’\‘::(.,)v/’o InvesFors buy the trz?nches .from the banll</firm (sometimes payir)g a
y,&g &6 premium for some kind of insurance against the tranche defaulting),
Uad o
\'v‘a’wv\fy@"/’ and collect the cash payments on those cash-generating assets
"o The bank/firm now has its principal amount back, and its role is
concluded; the investor now has a steady stream of income, and

everyone is happy :D
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The 2008 Financial Crisis - CDOs and MBSs Il

Collateralized Debt Obligations
Collateralized debt obligations (CDOs) are structured 3, CDO tranches

financial instruments that purchase and pool Similar to
financial assets such as‘ti}e riskier tranches of various mortgage-backed
mortgage-backed securities. securities, the CDO

issues securities in
tranches that vary
based on their place in

the cash flow waterfall.

1. Purchase

The CDO manager and securities
firm select and purchase assets,
such as some of the lower-rated

tranches of mortgage-backed A

securities. - |y
/ First claim to cash flow from \
(" principal & interest payments.

Low risk, low yield

New pool
of RMBS
and other
securities

2. Pool

/ The CDO manager =

/ and securities firm

/ pool various assets

inan attempt to

get diversification
enefits.

High risk, high yield

bert Zimmerman iversity of Toronto) STA201 Week 12: Credit
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The 2008 Financial Crisis - CDOs and MBSs IV

Wﬁ\'jmés
onss«d‘>
@ The high-risk tranches of the mortgage CDOs commanded the

highest rates of return (why?) — Wner risle = Wigher reward |

@ CDOs are collateralized — i.e., the houses themselves were collateral
and could be seized in the event of default

g3 o “House prices always rise”

@ The CDO buyers calculated the risk of default usmg th rong,
ewov:sln
assumption (and the wrong statistical models)ﬁwwmmm vesuived
o For example: they assumed the independence of events — that dii;a]vults
like coin flips, are not related to each other /,%%M” G«w.‘ Mezf\(ﬁuw;mg)
o They believed the event of a mass default was a six sigma event (i.e.,
six standard deviations away from the “mean”)
e That is, they believed that the probability of a mass default was about
«l 3.4 in one million (gquivuenty onc tery 2,500,00 dog = 6R Gews)
iy, Emptrial e or o

ble
0.31- M o~ ﬂm"\ﬁ— W.ﬂl
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The 2008 Financial Crisis - CDOs and MBSs V

@ In the mid 2000s, US housing prices were rising steadily as part of the
natural economic (business)cycle)

@ Tens of thousands of new houses were being built, especially starting
in 2006

e US mortgage lenders (strongly) encouraged consumers — especially

high-risk consumers — to purchase these new houses by offering them
Commuaniy Remugmant ek (GT7)

misleadingly good mortgages “ banley 4o o mutgugea o Low lnoderuie

TAacow~e

@ Due to a lack of regulation, even NINJA mortgages were offered: maivduds
[without checking for] No Income, No Job, or no Assets

@ Almost all of these mortgages were adjustable-rate, with extremely
attractive initial starting rates
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The 2008 Financial Crisis - CDOs and MBSs VI

Stated Income !,1
&

No Documentation Loans

100% Finance Available
Interest Only Loans ;
Debt Consolidation J ;.

SE HABLA ESPANOL i
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The 2008 Financial Crisis - CDOs and MBSs VII

@ Eventually someone got the idea of taking the separate tranches from
the mortgage CDOs and forming new CDOs out of them — a so-called
“CDO-squared”

@ Ratings agencies, who often received huge portions of the cash flows
from these CDOs, were incentivized to assign these CDOs much
better ratings than they actually deserved, thereby misleading
investors and encouraging more CDO packaging/buying and more
lying

o A vicious cycle... Turcae Mgy fuat fhoe  Tavelued T raig Sopime
Hoked Seonvico Hinew e rating process was Buathy.
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The 2008 Financial Crisis - The Black Swan |

...and then it happened

@ In 2006, house prices peaked and then begun to decline

@ The interest rates on the subprime mortgages shot up, which
borrowers could not afford to pay

@ Hundreds of thousands of mortgages went into default at once,
leaving banks with the same number of empty houses as borrowers
were evicted

@ Practically the entire CDO market was severely downgraded en
masse, plunging the CDOs values to almost nothing
@ Investors who had borrowed to buy the CDOs and MBSs, expecting a

steady stream of interest payments, suddenly owed hundreds of
billions of dollars
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The 2008 Financial Crisis - The Black Swan I

e Non-mathematicians, driven by a lack of foresight (at best), made
decisions based on the output of complicated probabilistic models
which they did not understand, using statistical assumptions that
were not valid (of course, man tmed the mathematlaansg

BSEh ty LaBWGIC eMuMJrs ot ?Y“ES """"‘3“3‘“

. loasedh o O W;«w\ Mo (e pvi s
In addition the model — which postu/ated that the corre/at/on of W\M\f)

default risks among loans in securitization pools could be
measure in a simple, stable, tractable number, suitable for risk
management or valuation also purported to show that the
mortgages in CDO pools were well diversified or “uncorrelated”.
Defaults on mortgages in Orlando, for example, were thought to
have no effect on — i.e. were uncorrelated with — the real estate
market across the country in Laguna Beach. When prices
corrected (i.e. the bubble collapsed), the resulting defaults were
not only larger in number than predicted but far more correlated.

(Wikipedia)
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The 2008 Financial Crisis - The Great Recession |

o Large financial institutions (e.g., Lehmann Bros) — those believed
“too big to fail” — went bankrupt and the entire United States
financial system required a government bailout — ~4uwo kiltian .

@ The United States’ credit rating was downgraded by S&P for the first
time in history Sh at Ad+ fodary

@ The economic stability of the United States, the central banks, and

even the world economy were profoundly shaken = B was obso afftcted .

@ Result: the “Great Recession” Domine efbeet—

@ A video summary of the whole thing (with slightly one-sided narration
but good visuals)
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The 2008 Financial Crisis - The Great Recession |l

WELL, THERE GoES
THE NEIGRBORHOOD=
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The 2008 Financial Crisis - Lessons Learned

*chdmﬁ Y Gedt ouf .

@ Governments of all political persuasions realized the need for a new
framework for managing risk

o New regulations: Dodd-Frank Act (US, 2010), and the Basel Accords

@ Financial institutions are legally required to hedge themselves )

e They can still buy and sell riskier financial produLc?; prolect: oSt ridk.

e But they must set aside funds to guard against the risk of collapse in
case of default © sapitl reserves”

e The models that Fls use to assess these risks are heavily scrutinized by

(o’ regulating bodes

N o The riskier the financial products, the higher are the capital reserve

WS requirements

ocl
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