GIFI GOES LOGISTIC

JAN DE LEEUW

1. DaAta

2. Loss Function

Minimize

nom ks
L) =- Z Z Z yijilog exp(¢;je(6))

kj
i=1 j=1 (=1 2r; €xp(dij(6))
where ¢;;, can be any function with parameters 6.
Clearly £(6) > 0 and £L(0) = 0 if and only if 7;;¢(6) = y;j, for all 7, j, {. Now
suppose ¢ is homogeneous, in the sense that ¢(16) = A¢p(6) for all 4 > 0.
Then

1 if 7;;0,(60) = max, m;;,(0),
lim 7;;,(A6) = #6) #(6)
Ameo 0 otherwise.

3. MAJORIZATION

L) < LO)+ Z iie(A0))(;je(0) — A;;6(0))+

Z hijer jro (EA+(1=€ )/Nl)(/li jt’_ii o)Ay jrer ~Ar i)

8ije() = =(yije — mi(A)
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hij[i’ Je () = 5 il {ﬂijf(/l)(sm - ﬂij[(/l)ﬂ' ije (D}

Define the matrices H;;(1) with elements 7;;/(1)6" — m;j(A)m;;e-(1). Then
Ho() < o1
ij =5

Proof. We show that the largest eigenvalue of H;;(1) is less than or equal to

%. Since the largest eigenvalue is smaller than any norm, it is smaller than

kj
kj kj
|H;jll = max g 1hi i (Dley = ZmalXﬂijy(l —mijy) <
V= yv=
=1

| =

Thus it follows that

n kj

- u - < 1 ' .
_[:(/l) < L(/l) + Z Z gij[(/l)(/lij( - /lijf) + Z Z(/lijf - /lijf)Z

i=1 j=1 ¢=1 i=1 j=1 (=1

<

Thus it suffices to minimize

n k

<

)

| [Aije — Zijt’]z
i=1 j=1 =1
with
Zije = Aije + 28ij¢() = Aije — 2(vije — min(A)).
Thus we can solve the logistic optimization problem by using iterative least

squares. If we know how to fit 4;;, to a matrix z;j, by least squares, then we

can also fit it logistically.
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In particular this is true for choice models of the form A;;r = ' x;¢.
And suppose A;je = —1lla; — byl

— ’
And suppose A;je = a;b, + ¢
1

And suppose T ; are parallel straight lines, and A;;; = —3

: 2
minyey, |lx; — ylI°.
And suppose T, are balls, and 4;;, = —% minyey, [|X; — |12

Nonmetric Unfolding

_ - Zmllog exp(—Ilx; = yrplD
~ Z’?:j exp(=Ilxi = Ymoll)

i=1 j=1
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