Notations in 450: k,i,n >0and 0 < m <n. P(X >0) =1 and z,t > 0. Sx(z) = s(x) =
P{X > z},

1. IfH(O)—OandH’>O then E(H =[5 s t)dt, eg,
= [, s(t)dt, E(XP) fo ptp Ldt, EX/\a o s(t) dt.
2. If P(X € {0, ,2,...}) =1 and H 1, then

E[H(X)] = Y50, PLX > BH(H() — H(k — 1)), FIX] = S5, BLX > k),
EIX = S0, PLX > k}2k— 1), Elmin(X, 0)] = Y%, PX > k}.
3. T(x) =T, = (X —2)|(X > z), o
tPx = ST(:B) <t> = S(QZ—F)t)a tqx = FT(:L") (t> = Wa
slige = P{s <T(2) < s+1} = P+ lutss 5|9 = 5110w Pe = 102y @ = 160,
4. inPr = mPz * nPrim; nPz = PzPz+1 - - - Potn—1,

Z§:1 njpz = n1Pz * noPz+ny " ngPartni+ng - nkpx+zj Ly

5. The force of mortality is uX( )= p(z) = pie = S{f(;_)). P () = pg(t). If X is cts,
() = — S (z), Sx(w) = exp (= [ 1(0)dt), fron(t) = porie + ) j1alt) = e + ).

6. ¢x = E[T(2)] = Com| + nPuCatn, Com| = E[T( ) A = x| + mPaCasmirm|-

fOn tplluz(t)dt _ nQx

7. The central rate of failure on (x,x + n] is ,m, =

Tt 2.
My = 1My, pa(x) = E(T ( )T (2) < n) = =222 a(x) = a().

ndzx

8. K, = [T(@)], [{] = kif t € (k — LK, K(x) = K, -1,

fo( ) k— |Q$ = k—1Pz " Qa+k-1 = (HJZO pac—l—j)Qx—I—k—l
9. €x = E[K(Z’)] ( + ex-‘,—l) Zk 1 kPz = €Ez:m| + nPzCx+n,

exm| = E(K(x) An) =370 wpey B[(K ()] = 3202, (2k — 1) - 1pa

Ipr(t
10. The KME Syu(t) = [T, .1 = %), and 62 = L(5u(0))* Y e 5ot .
The Nelson-Aalen estimator: Sy 4(t) = e~1®), Where H(t)= Ztkﬁ =

A ~ . d
ész() (Swva(t))? UH(t) where 6 UH Zt <t (Tj_1
11. {, = # of individuals alive at age x, 1L, = L. dy = {, &Ht, dy = 1dy,
Pz = [Lochapre (1 — di/li). = oy = [ loyadt = 3230, L

= E(# of years lived beyong age z by the cohort group with ly members),
nle = fxéx;m =T, —Tyin. s(z)= %, P = z“ , (T in #3 differs from T}, in #11).

Interpolation | £, +Da
12. UbD ) where
exponential
Balducci
UDD (1—t)l, +tlyyy or by —td, | 1 —tq,
key: | exponential () 0,10t or £,pt ju8 ,t€[0,1].
Balducci % t—‘,—(lp——wt)pgc
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14. Life Insurance: Z = szsz,
Whole life ins: 7, = v&=, Z, = vl A, = A,(v) = Ev®] =vq, +vp,Apy1, 2A, = E[Z2] =
A (v?).

n—year term : Z;n‘ =vR (K, <n), Z |:vTT](T < n), Aglc:m = F] xn|] S vk (k) =
Uz +'UpacAglc+1 n—1|’ QA;; m E((Zalzn|) ) Aalcn\( )

n-year deferred : ,|Z, = v I(n < K,), n|Z, = v™1(n <T,), *u|As = nlAs (v*), wlAs =
Eln|Z,] = Zzoznﬂ kaKz(k> = Um_lsz (n+1) + 1] Ae = P - 1] Aesr

n-year pure endowment : Z_ 1| =v"I(n < K,), Eﬂ% =v"I(n<T,), AL =,E, =v".pe,

zml "
Aum = B((Z,5)°) = A (%),

n—year endowment : Z,.5; = v=""

E((Zacﬁ|)2> = Aac:m@a

) Zxﬁ\ = M; Amﬁ\ = Zzzl kaKz (k) + Unnpxa 2Ax:ﬁ| =

m-year defer n-year term : |, Z, = v5I(m < K, <n+m), m|nZs = vI(m < T, <n+m),
m‘nAz E A;-{—m @ m‘nAm:m = E[(mln m) ] ZZH_TZJrl U2kaz(k)

é:Z,{:ern\Zm, m‘ .n|Z =0,
Ly = Zi = + 7, ip Zi 7 Z m =0,
n|Aac E A:c+na A_ - Ai | + nEach-‘rn

15. (I2), = K vk, (IZ) =T, UT-T (17) = (TIWUTZ. (DZ);7 7 = (n+1-— KI)UKZI(KQC <n).
(D7) = (n = T )0 (T, < n). (DZ) )z = [n - Tth”(T <n).
16. v = z+1’ 0=-lnv,d=1—-wv. >}, kzk-1 = (%)x
7,Un+1
an| = D pe 1U—U( ) Zkovillfv‘
due PV ln| = Do V" gt = APV
whole life | Y, = ZK”C_I b= 11 — iy = Y peo V"kPa
17. | oy def. | Ve = St oh = VS (K, > n) | lde = 300, vRkpe [0 # 0.
n-y. tem. Yxn\ ](CKQ(E)/\TL) 1vk ix - dm:m = Zz;é Ukk’p:r;
n—y. cer. Yx:—m = I(CZ\BK“”) Lok = {m) + n|Y (i = G + |l

immediate: Y, = Zf;’l_l k—y, —1, o Ye = Zfﬁ;l k= n+1|Yx,
K.—1)An Ky—1)vn y
Yom = l(le Nk = Yx:n+1| -1, Y= 22:1 R

x| zn+1|




cts present value=ay = [, v'dt APV

whole life | Y, = [ v'dt = fo vlypdt

n-y. def. | ,|Y, = fnT““ vtdtI(T, > n) ]ax = f vlypLdt
n—y. tem. | Ym = [} gttt = % Uy = fo tpdt
n-y. cer. _ﬁ =/, I tdt = m7x Uy = @) + |

18. Y, = Yom +alYe,  E((Y2)?)#d,(v?), Go = 1+ 0psliysr.  Gp = Qo] + V" 0Pulitn.

n|a$ - nE:cax-I—n = UPy - n—1|az+1- n|ax - nEx : asc—f—n = UVPg * n—1|aa:+1'

QpnFm| = ax:ﬁ\+nEx " Qg n:m| -

19.
Plan Loss
Whole life insurance Z, — PY,
t—year funded whole life insurance Ly PY |
n—year term insurance Z; 7 PYz:ﬁl
t—year funded n—year term insurance Zw 7 PY |
n—year pure endowment insurance Zw:% — PYz:ﬁ|

t—year funded n—year pure endowment insurance | Z 1 — PYz:ﬂ

n—year endowment Zym| — PYx:ﬁ|
t—year funded n—year endowment insurance Zym| — PY 7l
n—year deferred insurance n|Ze — PY,

t—year funded n—year deferred insurance n|Zs PY |

Loss in the fully discrete case

13. Application of Woolhouse’s formula:

11 1 1
= g = s 5(m)
o R o = 5 = 50+ pa) R 6" = o = 15 s

(0 + ptz)
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Notations in 450: k,i,n > 0and 0 < m <n. P(X >0) =1 and z,t > 0. Sx(z) = s(x) =
P{X > z},

LIfHO)=0and __ >0,then = [Fs(t)H'(t)dt, e.qg.,
= [Tst)dt, = [Fs(t)ptrtdt, E[X Na] = [;—s(t)dt.
2. If P(X €{0,1,2,..}) = and . then
Bl =230 H{X =2 kp(H(E) - H(k-1)), E[__]=53,2P{X >k},
Bl ]=30H{X 2 k}(2k - 1), Emin(X,a)] = > —— P{X > k}.
3. T(x) =T, = , = S1m(t) = T = Frp(t) =

s(z)—s(z+t)

s(x) ’

=P{s <T(z) < s+t} = Do tGuts, = shQw, _____ =1Pa, = 14y,
4 = mPrnPeimy = PaDetl - Pata-ls

= mPa " mPatny * ngPrtmitny * mPp sl
5. The force of mortality is pux(x) = p(x) = pe = - () (t) =

If Xiscts, = —"LInSx(z), __ =exp(— [ pt)dt), = pulz+t).
pa(t) =
6. =E[T(2)] = eom|taubuloin, = E[T(2)AN] = pmiTmPuormmm-
7. The central rate of failure on (z,x + n| is = % = gf;’
— T, = BE(T(2)|T(z) <n) = "‘T"p _=1a().

8. =T, [t]=___ifte(k—1,k], K(z) = K, :

k—
= k-1|0e = k-1Pz " Gurk-1 = (szg D) Gt k-1

9. = E[K(Q?)] = px(l + ea:+1) - Zzozl kPz = em:m + nPrCx+n,



= E(K(CC) A TL) = Zzzl kPzgy = 220:1(2]‘? - 1) * kPz-

10. The KME Sy(t) = Tlco)oand &2 = 3 g
The Nelson-Aalen estimator: Sy 4(t) = , where H(t) =3, ., f—:.
a-éNA(t) = (gNA(t))z&fq(t), where &?f(t) =
11. = # of individuals alive at age =, =L,,
oy =_ L dp=_  ose)=___  pa=_
= Hx§k<x+t<1 - dk/lk)- - = Exgx = fooo Lo dt = Zka Ly,

= E(# of years lived beyong age = by the cohort group with ly members),

= Ly = Ty — Tyyn, (Ty in #3 differs from T, in #11)

Interpolation | ¢, Da
UDD

12. ) . where
exponential

Balducci

13. Application of Woolhouse’s formula:

7~ (6 p(a) ~ (64 )
14. Life Insurance Z =
Whole life ins: Z, = , Ly = , Ay = A (v) = = ,
A, =E[Z]]=__ |
n-year term : Z,. = : Ei:m = , Avm = ElZ,5] =
2Aglm| - E((Z;:ﬁ|)2) =

n—year deferred : n|Ze = Ny ;
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n—llAr—&—l‘
n—year pure endowment : Z oy = , 796% :
Am% = nEx = ’ 2Am:%| = E((Zx%|)2) = AI%I )
n—year endowment : = , Em| = , Apm =
2Ax:ﬁ| - E((Zxﬁ|>2> - Az:ﬁ\
m—year defer n-year term : ,,,|,Z, = s mlnZe =
m|nAa: - mEm ) 2m|nAa::ﬁ| - E[(manm)z] - UQkaw(k)7
= Z;:ﬁ\ + ”|ZZ’ Z;:m ’ "|Z=’E - ) - Za%:m + x|’ Za%:m ’ Za:%| =
= nE:vA;B—Hu - = Aglg;m + nEan;—l—’nx
15. (IZ), = (I1Z), = (IZ), = (D2)sy =
(DZ),7 = (DZ)}7 =
16. = =, = —Inv, =1—wv >, kak! am) = Dopq VF
DoV =
due PV (| = = APV
whole life | Y, = S 0=tk iy =
17. n-y. def. n|Yx _ % ot i #
n-y. temp. Yx:ﬁ\ = = I_Zm‘ (g =
n-y. cer. Yfm = = | + o Ve iy =




vii

. . Ky—1 Ky—1
immediate: Y, = ) I, b = coalYe = 2oL, b= ,  Yom =
(Ke—1)An s K;—1)vn L
k=1 vt = ) Y;cm =2 ki vt =
cts present value=az = APV
whole life | Y, = [;7v'dt = Uy = dt
noy. def. | L[V, = [T otdt ola. = dt
n-y. temp. | Y, Al = fo A tdt = Gy = dt
n-y. cer. ?Tﬁl = fOnVTz Utdt = Eﬁ =
18. =Yom + Y. E((Y2)?)___a.(v?) Gy =
19. Loss in the fully discrete case
Plan Loss Loss
Whole life insurance
t—year funded whole life insurance
n—year term insurance
t—year funded n—year term insurance line-up

n—year pure endowment insurance

t—year funded n—year pure endowment insurance
n—year endowment

t—year funded n—year endowment insurance
n—year deferred insurance

t—year funded n—year deferred insurance
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Formulas in chapter 7:

1.1 Ly = Zysr — PYous.

1.2, \Vy = E(Ly) (= Apgt — Prligyy).
1.3, ty1ly = ¢Vo + Py

L4 Payg = A;:ﬂ + B, -4V,

1.5.

=1- F=,

e

1.6. ,\V, =P, (ZfEil — t;;' = P,5,3 — ¢k (whole life insurance).
1.7. tV + 7 = Vb 1Gure + U 121V Pury. (general (V)
1.8. Cj = vbj (K, = j+ 1) — mil (K, > j).
1.9. & =Cj4+v-;nVIK,>j+1) —;VI(K, > j).
110 tL = szUKx'H — Z’I::xa_til 7Tt+k'Uk = ZZil bt+k'Uk](Kx+t = ) ZZO:O 7Tt+]<;'Uk](Kx+t > kf)
L11. Ve = (b4 8)Awye — (1 = 1)G — €)dgyy + (e + r5G)1(t = 0)
112 ﬁthe—tV.
2. Formulas in chapter 8:
Txy — Ta::y = w{Txa Ty}
T@ = T@ = maX{Tz, Ty}

tGzy T tzy = tqx + tqy-
Ty =T,T,.
T+ Ty =T, + T,
If Tx 1 Ty7 then tdzy = t4xtQy, tPxy = tPxtDy and /vay(t) = g (t) + Ky (t)
3. Shock model: T7,Tr, S are independent. S~ Exp(\). T, =T; NS, T,=T;AS.

xT ) i )
Sy, (8,1) = op; - ipye ~AeVE), tPzy = (epy + o0y, — tp;tPZ)ef)‘t

Q

4. Contingent insurance. Ziy = I(T, < T,). ngl/ =olvI(T, < T).
Zy, =0T, > T,). Z,, =o"I(T,>T,).

5 nGy, =P{T, <T, T, <n}. nq, =P{T, <T,T,<n}

nlay =P{T, > T, T, <n}. nq,, = P{T, > 1., T, < n}.

6. Revisionary annuity. Y, = SV (T, <t < Ty)dt. Gypy = Ty — Tay.-
7. The multiple-decrement model: o
1. T;,gl), - Tém) are independent and cts r.v.

2. T, = min{T\", ...

,T8™Y and {J, = j} = {T, = TV}
T T T t j
2 = Sr.(0), 1(1) = )y = £ = Ty i),

2 = P(T, > t, ], :g) ) = 8 (1)

Ty
f@®
oo (b9) = §5 (1) = 1 (O (),
(t
(t

(4) f(ry,0:)%3) T(J) )
:uac (t) - STm(t) =39 3(6) )

Gay) = > ket b_kvkk—lpf(fj)qa(wkfl + 2 i kCV k—lpgﬂT)q:E:Jrk L+ D neo (MG + ex)v k:pgg 2
(RAS + G — Gry, — ) (1 +1) = by + 11OV, + 917, - 11 AS.

lnS <J)( ).
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Formulas in Pension. 1
s S, d
19. i - fyyH Aidt, 5,/5, = Ay/Ay, 3., = 1, and £ = Jo syedt Sy

z fol @dt T Se
. . _ pension income in the year after retirement
20. The pension replacement ratio R = final salary before retirement ,
21. B, = nSg;,a or nB.

22. .,V =(t— e)ozgpm % il p0" i P(R=171) = 1.

WV =E((t - e)ozS’Fva*tdE%Q)). Vo= &%d(rm).
- t
23. The normal cost C; = EPV of benefits for mid-year exists +v - 1p20 eV =4V

From (8) through (11), assume {X, : n > 0} is a homogeneous MC with state space E,

one-step transition matrix P = (pij)ijeE and p;; = P(i,7). Denote m,n, k are nonnegative

integers, ¢ = 1 — p, (i) = P{X,, = i}.

8. P{Xn+1 = ]|Xn = i,Xn_l = ’in_17...,X0 = io} = (key: P{Xn—l—l = ,]|Xn =

i}) ) .

¥ (n, k), P{X0ik = j|Xn = i} = Qi (0, 5) = (key: pj;)

P{X,=1i,X1 =7, Xo =k} = ap(i)Qu(7,5)Q1(j, k) = (key: 040@)]%’1%1&)

P{X, =j} = = (key: Yiep o(Ipl)s Yicp an(i)ply ")

P = (p™); jep, PO = (key: PPP).

9. Random walk: £ ={0,+1,+2,...}. S, = (key: (X, —Xo+n)/2) ~ bin(n,p).
(Xern - Xn)_ (key: J—) Xna (Xm+n - Xn)_ (key: N) Xma
COU(Xm-i-na Xn) - _ (key: V(Xn)) - (key: 4nPQ)

10. Given A C E, let h; = P(X,, € A for an n > 0| X, = i),
h;’s are the minimal nonnegative solutions to the system of equations
h; = (key: 1) ific A
hi = (key: ZjeEpijhj) if ¢ ¢ A.
11. Gambler’s ruin problem. If £ ={0,1,...., N}, p;;-1 =qand p; ;41 =pfori=1,..., N —1,
and pgg = 1 = pyn, then

(h = Ph)

key: 2By ifp £ 1/2
hi = (key: w=gim) PAL2 o d ey (V)

(key: i/N) ifp=1/2

12. Suppose that X;’s are independent Exp(6;) r.v.’s.

a. Xy ~ key: EXp(ﬁ)

01
b. P{X1 < XQ} = key: 1/911/7%
_ _ . 1/0;




13. Let {N(t) : t > 0} and {N;(t) : t > 0} be Poisson processes with rate A and \;, PP(\) and
PP(\;). Let S, =inf{t > 0: N(t) =n} and T,, = S, — Sp—1. Let s, > 0.

13.1. N(0) = key: 0;

13.2. It has key: independent increments;

13.3. N(s+1t) — N(s) ~ key: Poisson(At).

13.4. Cov(N(s),N(s+t))= key: Var(N(s)).

13.5. T}’s are i.i.d. key: Exp(1/A).

13.6. S, ~ key: G(n,1/)).

13.7. N(s+t)|(N(s)) = j) ~ key: N(t)+ j.

13.8. N(s)|[(N(s+1t)=n) ~ key: bin(n,p), where p = %
13.9. N(s)|(Sp, =t +s) ~ key: bin(n —1,p), where p = .
13.10. If {N;(t) : t > 0}’s are independent, then Nj(t) + Na(t) are also PP(A; + \2), and
Ni(t)|(N1(t) + Na(t) =n) ~ key: bin(n, ﬁ)

13.11. {N(t) < n} = key: {S, > t}.

Ignore the rest:
14. Aggregate Claim Model: S = Zf;l Y;, where Y;’s are i.i.d. from Y.

E(S) = (key: E(N)E(Y))
V(S) = (key: E(N)V(Y) + V(N)(E(Y))?)

15. Nonhomogeneous PP(m(t)): N(t) ~ Pois(m(t)) with m(t) = fot A(s)ds. If each time an
event occurs it is classified as of the types 1,2 with probability p;(t). Then N;(t) ~ PP(m;(t)),
where \; = A(t)p;(%).

16. X, ~ NB(r,pB): fx.(k) = (rﬁzl)p”(l—p)k, k>0 p=-L. FEX) = rf3 and
V(X,) =rB(8+1).

17. 1t S, ~ bin(n, ﬁ), P{X, >k} =P{S4x—1 <7 —1}.

18. If X|(Y = y) ~ Pois(cy) and Y~G(n, B), then X ~ NB(n,cf).

1—
Sy = fyyH Aydt, 5,/5, = A,/A, and 2_Z = %, where A, is the annual rate of salary at

age v, Sy is the salary received in year of age y to y + 1, 5, is the rate of salary function, and
sy is the salary scale.

pension income in the year after retirement

The pension replacement, ratio K = final salary before retirement ’

B, = nSp;,a or nB.
Vo= (t— e)agpm x i1 x PVt

The normal cost C; = EPV of benefits for mid-year exists +v - 1p% -,V — V.
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Formulas for 452.

1. L, = Ve=E(___ ) (=Awt — Pelyyt). epile = Vo +
= ALy +1Be Ve =l-gn Ve=Pgl -l =P —
_ F T = Qepe F U ey =vb I(Ky =4 1) = ml (K, > ).

L= - fiét_l 7Tt+kUk = ZZL bt+k?}k[(Kx+t =k)— Ziio 7Tt+kvk[(Km+t > k).
Vo= (b+ ) Agp — oge+ (e +rGL(E=0). _____ =,Ve—4V.
2 Tyy=Toy=__ {ToTy} Tg=Tog=__ {1:,Ty} 1Guy + 10y =

=TTy Tpy+ 1T =

If , then = tGutQys = papyand = () (1)
3. Shock model: are independent. LT, =TrNS.

= Py tp;je_)‘(sw)- =y - tp;;tp;;)e‘”.
4. Contingent insurance. Ziy = . Z,C; =

= v [(T, > T,). =olvI(T, > Ty,).

5. nlay = P{ Ty <} ngyy = P{ T, <n}.
nay = P{ Ty <} g2 =P T, < n}.
6. Revisionary annuity. Yx‘y = fooo dt. 5y, = ay —

7. The multiple-decrement model:

TV, T8 are and cts 1.v. = min{ngl), ...,Tx(m)} and ={T, =
T},
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= S,0) (t)
fo@ (@) ) Frgun i) Lo ® d
= somon ) = s (OS50, = T = 555 = — iS00 (0).

(T o) T) (2 00 T
Gal'! =0, okl qﬁk e v aph )qg(c-Zk—1+Zk:0—U o
(L +G=Gri—e)(L+i) = bag )y + OV + T
19. = [V Adt, 5,/5. = AyfAs, Sa, = and 2 = [] dt/ [} dt =2
20 pensmn income in the year after retirement

) final salary before retirement ’

21. B, = or nB.
— =+ (12) r—t 3 — —
22. ,V = X Gy X Py if PIR=r)=1.
()
WV = E((t — €)aSpin ). Vo= b,
23. The normal cost C; = EPV of benefits for mid-year exists + iV — V.

From (8) through (12), assume {X,, : n > 0} is a homogeneous MC with state space E,
one-step transition
matrix P = (pij)meE and p;; = P(i,7). Denote m,n, k are nonnegative integers, ¢ = 1 — p,
a,(i) = P{X, =i}.

8. P{ X1 = j|Xn =4, Xp_1 = in_1,..., Xo = ip} =

\V/(TL,/{?), P{Xn-‘rk’:ﬂXn:Z}: =

P{Xo:i7X1:j,X2:k}I =

P{X,=j}= = . P = (pg'n))i,jeE; PB) =

9. Random walk: £ ={0,+1,£2,...}. S, = ~ bin(n,p).

(Xman — X)) Xny, (Xonan — X)) Xy, Cov(Xppin, Xp) = =

10. Given A C E, let h; = P(X,, € A for an n > 0| Xy = i), h;’s are
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ifieA

the minimal nonnegative solutions to the system of equations. h; =

if i ¢ Al

12. Suppose that X;’s are independent Exp(6;) r.v.’s.

a. X(l) ~ . b. P{Xl < XQ} = . C. P{XZ = X(l)) =

13. Let {N(t) : t > 0} and {N;(t) : t > 0} be Poisson processes with rate A\ and \;, PP(}\)
Let S, =inf{t >0: N(t) =n} and T,, = S,, — S,,_1. Let s, > 0.

13.1. N(0) = . 13.2. It has . 133. N(s+1t)— N(s) ~
13.4. Cov(N(s),N(s+t))= . 13.5. Tj’s are ii.d. . 136. S, ~
13.7. N(s+ t)[(N(s)) =j) ~ . 13.8. N(s)|(N(s+1t)=n) ~

13.9. N(s)|(Sp, =t+s) ~ . 13.10. If {N;(t) : t > 0}’s are indepen-

dent, then N;(t) + Ny(t)

are also PP(A; + A\2), and Ny (¢)|(N1(t) + Na(t) =n) ~ . 1311, {N(t) < n} =




Xiv

1. Axioms of probability: (1) P(A)>___ (2) P(S)=__,
2. P(ANB)=____ . If Aand B are then P(AN B) = P(A)P(B).
3. P(__)=1—P(A). P(AUB) = P(A) + P(B)
If A and B are then P(AU B) = P(A) + P(B).
4. X ~ bin(n,p): f(i) = ifie{0,..,n},u=___ ,0>=___  whereq=1-p
5. X ~ Pois(\). f(i) = =
6. ¥ = 4(X). E(g(X) = {iﬁf iy dt T =0
o cts
7. Themgfof X is M(t) = “MO —
8. Acdf F(t) (= ) satisfying (1) F(—o0) = __, and F(o0) = __, (2) F(x+)
(3) F(x) Moreover, F(b) — F(a) = P(_____)
0. F(t) = et dis (0 = dis
ffoo— cts . cts
10. E(aX +b) = . Var(aX +b) =
11. X ~ N(p,02). f(z)= RETIN
12. X ~ G(a, ). f(z) = ifr> pu=___  0°=___  T(a+l)=
13. Exp(\) = , X)) = ;
14. fx(z) = JH@y) s o E(g(X,Y)) = cts

flz,y)  dis dis




XV

16. fxiy(zly) = 7 Fxpy (zly) = P ( )
17. E(c) = ___, F(ag(X,Y) +bh(X,Y)) = )

18. Cov(X,Y) = , V(eX +0Y) = , p(X,)Y) =
cts
19. E(X|Y =y) = CEEX|)Y)=__ | E(VX|Y)4+V(E(X]|Y)) =
dis
20. U = h(Y'), where h is and Y is cts. fy(u) = fy( ) -
21. Let Y3, ..., Y, be a random sample of Y. Y = , 5% =52 =
y My = ) and 027 =
22. Fy(t) O ), where ®(¢) is the cdf of :
XZ"S ~: X1 + XQ ~:
2
X°(v:)
WX X g
N(M’M 07,2)

Answer Keys can be found from:

http://people.math.binghamton.edu/qyu/ftp/form2.pdf



