K,y t,\y . ,
My(t) = Z ty e_'u — e'uz (6 l:') _ e—u(ee M) _ 6”(6 -1)
y=0 y: y=0 Yy
Thus,
t ¢
| M, (£) = My(—2)em VP = exp(pes — u— /it
(t) y(\/ﬁ) p(u 1~ /)
We have t
KZ(t) = pevF — | — \/ﬁt
Hence,
1
K1(0) = (ue¥ = = Vilwo = Vi = Vi =0
t 1
1
1
K3(0) = l‘e‘/ﬁ(ﬁ)3|t=0 =y
2 1
K4(0) = /“‘eﬁ(\/ﬁ)4|t=0 =p
1 3
K5(0) = /‘eﬂ(\/ﬁ)slho = 2
Kn(0) = ped7 (== )"|usg = '3
n \/,17 t=0 = M

Since the cumulants for N(0,1) are 0, 1, 0, 0, 0, - - -, and z has cumulants 0, 1, Op(1~2), Op(u~

-+, then we have
z= Y= e N(0,1) + ()p(u—%)
Vi

1

1
2

),




2.
We need to use the Taylor series expansion for g(y) = /¥ about

9(y) = g(u) + (y — w)g' (1) + (y — p)? 9”;u)

1 1 1 9 _3
‘/37~‘/ﬁ+§(y_“)\/_ﬁ_§(y p) e
1 1 1 3
E ~ - —u)— — =E(y — p)u2
(Vy) = v+ 5E(y u)ﬁ By - ne
1 s
E(Vy) = Vi~ gpu™® |
v 1 1 1
E ~ —op 2 =p2(l——
=E(Wy) = Vi —gnE = pz(l 8u)
3.
Let y ~ Bin(m,pm), m = 1,2,3,--- such that p,, — 0 and mp,, — A as m — co. The moment

generating function of y is

m t__l m
My(t) = (etpm+1—pm)m = (1+pmet“pm)m = (1+ it (:7, )>

Mm% Aet-1)
Thus, )
limy, o0 M, (t) = XD,

which is the moment generating function of the poison distribution with mean A. Therefore, the
distribution of y will approach a poison distribution with mean A as m — oo.
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R code for # 4

nickel.df <- read.table(’nickel.txt’)

nickel.df <- nickel.df[c(1:4,6,10)]

colnames(nickel.df) <- c(’AFE’,’YFE’,’EXP’,’TFE’,’death’,’exp.death’)
nickel.df$exp.death <- nickel.df$exp.death/1000

nickel.full <- glm(death ~ factor(AFE) + factor(YFE)+ factor(EXP) + factor(TFE)
+ offset(log(exp.death)), family=poisson, data=nickel.df)
nickel.linear <- glm(death ~ AFE + YFE + EXP + TFE + offset(log(exp.death)), family=poisson, data=nickel.df)
( deviance(nickel.linear)~deviance(nickel.full) < qchisq(.95,10) )
[1] TRUE
>

VV +VVVYVVY

> summary(nickel.linear)

Call:
glm(formula = death ~ AFE + YFE + EXP + TFE + offset(log(exp.death)),
family = poisson, data = nickel.df)

Deviance Residuals:
Min 1Q Median 3Q Max
-2.5163 -0.8275 -0.3791 0.1153 2.9845

Coefficients:
Estimate Std. Error z value Pr(>|z|)
(Intercept) 3.38806 0.65157 5.200 1.99e-07 #*x*

AFE -0.04800 0.11379 -0.422 0.673
YFE -0.14833 0.09468 -1.567 0.117
EXP 0.42507 0.09272 4.584 4.56e-06 *xx*
TFE -0.60044 0.09244 -6.495 8.28e-11 ***

Signif. codes: O *x* 0.001 *+x 0.01 * 0.05 . 0.1 1
(Dispersion parameter for poisson family taken to be 1)

Null deviance: 298.77 on 241 degrees of freedom
Residual deviance: 205.38 on 237 degrees of freedom
AIC: 396.88

Number of Fisher Scoring iterations: 5§

>

> nickel.et <- glm(death ~ EXP + TFE + offset(log(exp.death)), family=poisson, data=nickel.df)
> ( deviance(nickel.et)-deviance(nickel.linear) < qchisq(.95,2) )

[1] TRUE

>

> summary(nickel.et)

Call:
glm(formula = death ~ EXP + TFE + offset(log(exp.death)), family = poisson,
data = nickel.df)

Deviance Residuals:
Min 1Q Median 3Q Max
-2.7456 -0.8241 -0.3710 0.1881 3.1774

Coefficients:
Estimate Std. Error z value Pr(>|zl)
(Intercept) 2.49732 0.30151 8.283 < 2e~16 **x




EXP 0.51695 0.07248 7.132 9.90e-13 #*xx*
TFE -0.55242 0.08069 -6.847 7.57e-12 ***

Signif. codes: O *** 0.001 ** 0.01 * 0.05 . 0.1 1
(Dispersion parameter for poisson family taken to be 1)

Null deviance: 298.77 on 241 degrees of freedom
Residual deviance: 208.07 on 239 degrees of freedom
AIC: 395.57

Number of Fisher Scoring iterations: 5

>

> exp(nickel.et$coeff[2:3])
EXP TFE

1.6769053 0.5755538

>




