18 Chl12 Classic linear regressions

18.1 Summary

1. General steps

(a) Model: E(R®) = (ay+) B
(

b) Estimate parameters. d,B, A

(d) Test the model. &'V ~1a& “too big?”

(e) Ewaluate, diagnose the model. Is the SML “too flat?” Do betas drive out characteristics?
Does o2, 32 matter? Is A reasonable?

)

) ~ ~
(c) Standard errors of parameter estimates. o(&), o(5), o (M)

)

)

(f) Test one model vs. another. Can we drop a factor, e.g. sml?

2. Time series ‘
Ry = a; + Bifi + et

(a) Procedure: Just run this, t = 1,2,...T Vi.

(b) Estimates and standard errors:
i. &8, o(d,f) from OLS (OLS/GMM) formulas.
ii. A= Er(f);o(\) = o(f)/VT (iid) or GMM
(¢) Test: Econometric issue is the joint distribution of intercepts &; from N regressions
cov(&, & ). Then the statistic is
&/ cov(é, &) a
iid
a1 AN—1 -1 7] 7 e 2
&' cov(@) a:T[l—i-fEf f} Q&Y A~ XY
iid normal “GRS Test.”
T-N-K
—
(d) GMM. Doing N regressions at once is easy — stack them up, let the S matrix handle the

correlation! o [ Ep(e) } B [ Er(R{ — o — fy) }

_ 11 ~
[1 + 7! f} &6 ~ Fyron-x

E7(fier) Er((Rf — o — Bfi)ft)

_ _9gr _ 1 E(f)
= e T [ E(f:) E(f?) } @1y

_ Z [ E(ete;_;)  E(egy_;fi—j) }
: E(fiee;_;) E(fifi-jee;_;)

j=—o00
var @ ld*15’61l*1’
B T
&var(é)ta ~ &
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(e) Reduces to standard formulas for ¢ iid and independent of f. But why do that?

3. Cross section
(a) Method: First run time series to get 3, then run
E(RY) =~ + Bi) +

1 =1,2,...IN in the cross section.
(b) Econometric issues:
i. [ are generated regressors.
ii. « are correlated across assets

(c) Classic iid formulas with no intercept v = 0
- 1 _
*Gows) = = [(88) 7 B'ZAEH) " (1+N570) + 3]
A 1 _
*(Aers) = 7 [(=718) " (1+X270) + 1]

(1-BEB)8) = (1-BEAE) (1+NT71A)
(B- 88718718 (1+ NT71A)

cov(Gors) =

Nl =Nl=

cov(Ggrs) =
& cov(@, &) ta ~ XA k1

~ ’N 1

agrscov(agrs) aors = <1 + X Xy >\> darsE raars ~ Xi Kk

(d) Classic iid formulas with an intercept, OLS

X=[1y 8]

o2 ([ K D :% [(X/X)‘lX’EX(X’X)1 (1+ X571 + [ 8 zof ”
cou(&) = % (I-X(X'X)"'X") 2 (I - X(X'X) X" <1 + A’E;H)

(e) GMM approach

In
agr = In
{ A (=) ]

note & = last N rows of gr(a, 5, \).

Er (R®—a—ff)
Er[(R*—a—ff) f]
Ep (R = BA)] = Er(a)

=0

& cov(ad) ta
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(f) Fact: if the factor is a return, and including the factor as a test asset, GLS cross-section
= time-series. If returns are iid normal, also = ML.

(g) Fact: “Efficient GMM?” is not GLS when returns are not iid.
4. Test comments

(a) Run &'cov(&) 1 tests for cross sections! (but don’t necessarily pay too much attention)

(b) Don’t test a model by A = 0. Don’t test for one model vs. another by A2 = 0. E (f2) =
ag + (21 E(f1) is the right test

5. Fama MacBeth (For asset pricing)

(a) Run TS to get betas.

“ —a; + Bifi +ei t=1,2..T for each 1.
(b) Run a cross sectional regression at each time period,

Rfi =B\ +air i=1,2,...N for each t.

RY =~y 4+ BN +ay i=1,2,..N for each t.

(¢) Then, Estimates of A\, « are the averages across time

B 1ix A 1iA
= = ; O = — (67}
thlt Tt:l t

(d) Standard errors use 0%(z) = o?(x)/T
1 1 « 2
a3y 1 sy 1 C 3
o?(\) = Tvar()\t) T2 t; ()\t )\)

T
. 1 . 1 . NN R
cov(@) = Tcov(ozt) =72 E (it — &) (G — &)
t=1

This one main point. These standard errors are easy to calculate

(e) Test
1

& cov(a, @) ta ~ X

(f) Fact: FMB corrects for a correlated across time. (It’s a panel with clustering). FMB
does not correct for generated betas. (“Shanken correction")

(g) Fact: FMB assumes errors are uncorrelated over time. It’s easy enough to add correlation

over time,
0 £33 3) (e 3)

(h) Fact: When f;; are constant over time, FMB = cross section=pooled estimate.
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