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Statistics 330b/600b, Math 330b spring 2015
Homework # 1
Due: Thursday 22 January

Please attempt at least the starred problems. Please explain your reasoning.

Suppose T maps a set X into a set Y. For each B CY and A C X define T7'B :=
{r € X : T(x) € B}. and T(A) := {T(x) : « € A}. Four of the following eight

o () T (4% = (T(4))

assertions are always true and four are not always true.
(i) T(UiA) =UT(4) () T~ (Ui B;) =T~ )
y (iii) T (N A;) = NT(4A;) (iv) T7'(n; B;) =nT~
o

vi) T (B ) (7" ())

(vii) T~ ' (T(A) =4  (viii) T(T7'(B)) =

Provide counterexamples for each of the false assertions. (Hint: All the counterex-
amples can be constructed using the special case shown in the picture.)

Suppose x and y are two distinct points in a set X and € is a set of subsets of X with
the property that 1p{z} = 1g{y} for all E € €. Show that 1p{z} = 1p{y} for
all B € 0(€). Hint: Show that Bg ={B € 0(&) : 1p{z} = 15{y}} is a sigma-field.
Let G denote the set of all open subsets of R? and R denote the set of all closed
rectangles in R? of the form [ay,az] x [b1,ba] With a1, a2, by and by all rational.
Show that o(9) = o(R).

How many different sigma-fields are there on the set X = {1,2,3,4,5}?

Let Ay,...,An be events in a probability space (2, F,P). For each subset J of

{1,2,...,N} write A; for N;c;A;. Define Sy := Zllek PA;, where |J| denotes
the number of indices in J. For 0 < m < n define

N
B, = {exactly m of the A;’s occur} = {w € Q: Zi:l 14, (w) =m}.

(i) Explain why

Bm = Z\J\:m HieJ La; HjeJc(l —14,)-

(ii) Deduce that

18 = Zlm(flyim 2 it <:z> e

(iii) Take expectations to deduce that

PB,, — <m)sm (m+1>5m+1+...ﬁ: (N>SN.
m m m

Compare with the method suggested in UGMTP Problem 1.1. (You may use that
method if you prefer it.)



