exp (X3 N = N = Gumpa (1 )
fammo( x 3,2) = (x> e ™, ¥so
Bede (Xyp) = (x> (1-v)f”!

£ = 2N = GamnaU3,)
tn = Nlod) / sgrt (fn/n)

CWcM =t = X/Y XN ~ NCON)

Fn = (Fafm) | (/)

XaPoi(N\) = S, mpo:(y\ )

RaN(Mie) = Sy o N(npins)

Ko T(3,N) = X~T(nd.n)

DEFINITION 8.2 Let @ be a point estimator for a parameter 6. Then @ is an unbiased estimator

if E(0) =6.1f E(9) # 6, 6 is said to be biased.

DEFINITION 8.3 The bias of a point estimator 6 is given by B(8) = E(8) — 6.

DEFINITION 8.4 The mean square error of a point estimator 6 is

MSE(4) = E[(® — 6)?].

MSE(d) = V(0) + [B(6)].



Table 8.1 Expected values and standard errors of some common point estimators

Target Point Standard
Parameter Sample Estimator Error
0 Size(s) 0 E(©9) 0y
v o
ﬂ —
0 w ﬁ
= ¥
p n L= p pong
n n
v vV o} g o5
M1 — Ko ny and n, r, 1> M1 — Ko ,/ +n
2

\/plql pzqz

D1 — P2 ny and n, P — D2 D1 — D2

*o? and o3 are the variances of populations 1 and 2, respectively.

"The two samples are assumed to be independent.
- ” Z (Y3
| b )

- R l\ estnmector Jor

FOF \MSQ N, Y. \31 Yl'\{u ﬁl“a, % N(O:l)

Thus, the endpoints for a 100(1 — )% confidence interval for 6 are given by

éL = é — 2a/20% and éU = é +Za/20'é.

100(1 — «)% lower bound for 6 = 6 — Za0p,
100(1 — )% upper bound for & = 0 + z,07.

cedures outlined in Table 8.1 is analogous to that just described. The experimenter
must specify a desired bound on the error of estimation and an associated confidence
level 1 — «. For example, if the parameter is & and the desired bound is B, we equate

Zq¢/20p = B,

fouyc

When 6 wnlmown, 6 « :




Summary of Small-Sample Confidence Intervals for Means of Normal
Distributions with Unknown Variance(s)

Parameter Confidence Interval (v = df)
Tk ( 2 ) v=n-—1
22 /2 \/ﬁ ) = .

- 1 I
U = (1) () == 5 e
ni ny

where v =n; +n, — 2 and

o (ny — 1S+ (ny — 1)S3
P ny+n,—2

(requires that the samples are independent and
the assumption that o2 = o).

A 100(1 — @)% Confidence Interval for o2
for 6, tle it

<(n B2 @ )S2

7 ’ D
Xa)2 X1—(a/2)



