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Regression models
.

Generalized linear model

@ Yi,..., Y, - dependent variables from the exponencial family
of distributions

o X1 = (X1, -, X1p)y -y Xp = (Xn1,-- -, Xnp) - explanatory
variables (regressors)

o B=(51,...,Bp)" - unknown parameters

@ Expected value is modelled

g(B(Y:) = g(pi) = x] B |




Regression models
)

Logistic regression model

(] Yl ~ Be(7r1), ey Yn ~ Be(7r,,)

@ The linking function is in the form

i

1—m

g(m;) = logit(m;) = log
@ Which implies

exp{x} 8}

_a(xTg) = P B
mi = m(x; B) 1+ exp{x13}
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Parameter estimations

@ Maximum likelihood estimation

Byie = argﬁmin Z di(B)

i=1

di(8) = —In [w;(ﬁ)y"(l - Wi(ﬁ))l_y'}
= —=YiIn(mi(B8)) — (1 = Y:) In(1 — m(B))

@ Modified median estimator

n 1
Buen = argmin 3 / Y5+ u — m(r(x"B))| du
B =0
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Asymptotic properties

Under the assumption the modified median estimator ,@MED is
consistent estimator of 3, its asymptotic distribution is given by

Vi(Byen — 8% > N(0,, Q71 (B°)E(8°) Q7 (8%).

—+o00




Asymptotic properties
oce

Asymptotic properties

3

0y _ 1 7r(XTﬁ) xxT x 1- W(XTB) 3XXT x
H0=g </T1(s°)(1 —W(XT,@)) et + T2(6°) ( m(xTB) ) ael )> ’

oy _ 1 = (x"B) xxT x (1 —7(xTB))? xxT x
Q=" </T1(a°) TR ) R L S ) ael )>’

where

Tl(ﬁo) = {x cX:0 <7r(xT,3°) < %} ={x ex:xtpl <0},

To(B%) = {x eEX: % <w(xTB% < 1} ={xex:xT3">o0}.
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Simulations

Experiment setting:

@ The vector of regression coefficients equals
B=(b1,52)" =(-2.82; 2.82)"
o Explanatory variables comply
x1 =1, xp~N(0,1), xpindependent, i=1,2,...,n
@ Dependent variables are generated by

Yi ~ (1 —¢)Be(mj) +eBe(l —m;), i=1,2,...,n
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Simulations
Robustness

@ Examined quantities

1 4G A3 .
Zi= S8 = pl +189 — pal), =1,

N
MAE:ZN:%ZZJ
j=1

1 N

s.e. = m z;(zj — ZN)2
j:
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Simulations
Robustness

MAE S.e.
MED MLE MED MLE

50  1,7576 11,1417  2,4277 1,6108
100 12791 06733  1,9236 0,7885
500  0,4163 10,2343  0,3763 0,1660
1000 02768 10,1636  0,2208 0,1145

Table: Non-contaminated data



Simulations
Robustness

n MAE s.e.
MED MLE MED MLE
50 1,7074 1,0504 2,2985 0,6377
100 1,0333 11,0132 1,3249 0,4120
500 0,5223 11,0297 0,2821 0,1869
1000 0,4824 11,0372 0,2380 0,1319

Table: Data contamination 5 %
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Simulations
Robustness

MAE s.e.
MED MLE MED MLE

50  1,6681 1,3972  1,9146 0,4548
100 14585 14930  1,6501 0,3414
500  0,8969 15130 03122 0,1344
1000 09308 15142 02248 0,0971

Table: Data contamination 10 %



Simulations
Asymptotic properties

@ Theoretical asymptotic covariance matrixes

c [ 92,748 —89,957
MED =\ _g89,957 110,205

Co (34704 -31,007
MLE =\ 31,007 42,586

@ We examine
2 2 a
i1 21 |G — g

ERR 5 5
>t j=1 |cifl
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Figure: Non-contaminated data Figure: Data contamintion 5 %
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\ 5téni 10 % | cisténi 20 %
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Figure: Data contamintion 10 % Figure: Data contamintion 20 %



Conclusion

@ Asymptotic normality has not been rejected

@ Results of the simulations correspond with the theorem
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