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Demand for Loans

O Probability of credit contract agreement;

U

Credit contract terms when agreed:
O Loan amount (or Loan-to-Value);
O Interest rate;

0  Maturity;

0  Downpayment.

O All are functions of:

O Socio-demographic characteristics of borrower;
Terms of credit program (contract terms limits);
Desired property;

Macrovariables;

O 000

Expected loan performance:
O Probabilty of default and loss given default for borrower;
O  Probabilty of prepayment and loss given prepayment for borrower.
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Background

Mortgage borrowing as a simultaneous decision-making process of borrower and credit
organization generates endogeneity.

Follain (1990):
1. How much to borrow;
2. If and when to refinance;
3. Choice of mortgage instrument.
Rachlis, Yezer (1993):
1. Borrower’s application;
2. Borrowers’s selection of mortgage terms;
3. Lender’s endorsement;
4. Borrower’s default.



Background

Sequential process generates sample selection.

Plillips, Yezer (1996), Ross (2000):
1. Borrower’s application and selection of mortgage terms;
2. Lender’s endorsement;
3. Borrower’s default.



Econometric Model

1. Instumental variables for endogenous demographics:
D™ = ZpPp + ep

De™ — vector of endogenous socio-demographic characteristics,
Zp — Instrumental variables for demographics.

2. Modeling the probability of application:

_(1Lif DB+ MBy +e1 = ay
Y1700,if DBY + MBYL + e, < ay

y; = 1is an application decision,

D = (D®*, D™) — vector of exogenous demographics and fitted endogenous
demographics,

M — macrovariables.
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3. Modeling the probability of endorsement for all applied:

_ (1,if DB5 + MBi; + Elez|y; = 1] = a
27 10,if DBE + MBE + Elesly; = 1] < ay

y; = 1 is an endorsement decision.
4. Choice of loan amount limit for all endorsed:
L = DB+ MBL + Elegly, = 1]

L is a decision on loan limit.



Econometric Model

5. Modeling the probability of contract agreement:

~ {1, if DB3 + MB}, + LB: + Elesly, = 1] = as
3 — . o
0,if DBp + MBi; + LB} + Elesly, = 1] < a3

y3 = 1 is an agreement decision;
L is a fitted value of loan amount limit.

6. Choice of credit terms and property:

Ci = DBy’ + MBy! + C_iBc’ + VB, + FBs' + Elec|ys =1,C € C]
V =DBp +MBy +CB¢ +FBr + Eleylys =1,C € C]

C = (C;,C_;) is a vector of contract terms (Loan amount, Maturity, Downpayment, Interest
rate),

C is a feasible set of contract terms determined by credit program,

V is a property value,

F is a property characteristics.
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7. Modeling the probability of contract events:
ys = k,if DBy +MBy + CAC +VBy + ABs + Eleslys = 1] € Ly
y. = k is a fact of k-th credit event,

C and ¥ are fitted values of credit terms and property value,
A is aloss given k-th event.
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Sequential decisions
(Lif XBx+ e =y
YUloif XBE 4 e < g
V2 = ZB5 + E[ez|y, = 1]

Since y; = g(XBx, F(e;y)) then
Elezlyr = 11 = (XB}, F(er), F(e2))

Since e, and e, are independent then
Vo =ZB5 + (X,B)%:F(el)) t e
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Depends on F(e;):

If e;,~N (0, g;) then standart Heckman:
Q y, = ZB% + p+ IMR(XB}) + e,
If F(e,) is undefined then use semi-parametrics:

Q 4 is a function on XB% (polynomial or etc.);

U difference-in-difference.



1. Full rationality of agents causes simultaneity in all decisions.

2. Credit history is unobservable.
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