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Hypothesis Testing:

Test statistics for tests on means

One population S2 Known S2 Not known
Largesample H .- m= 7= (X- m) S = (X- m)
o- =1 s/+n s, //n
Two populations
Lagesample  H.:m - m,=d 2= (X, - X;- d) 7= (X, - X,-d)
\/[sf/n1+s§/n2] \/[sf/n1+s§/n2]
One population
Small sample H :m= Z:(X'm)) t:(x'n%)
o1t s/+n s, //n
Two populations
Small sample  H.:m - m =d 7= (X, - X, - d) t = (X, - X, - d)
JsZin +s2in,] s,\[1/n +1/n,]
where 5} ={(n, - D’ + (1, - DST}H/(n, +n, - 2)
Small sample Ho:r‘q-n}:d zZ= (Xl_XZ_d) t= (Xl'xz'd) ~t,,
Jsiin +s2in,] JIS/n +2/n,]
2 2 2
Where dof = 2[51 In +s, /] _
\/[(sf/nl) /(nl b l)+(522/n2) /(nz - 1)]
Tests on proportions
. o _ P- Py
One population H,:p=p z=
e fpo@- po)/n}
Two populations H p-p.=0 7= P.- P, where B = p.n + P,
PP Ba-pan +1ny) LT nn,

Tests on variances

n- )s’
One population H,:s?=s’ u :% ~Cch1
SO
Two populations Hy:si=s2 F=s’/sS~F
populfations 0-°1 2 S (ny-1np-1)

Two variable linear regression model: Y, =a + bX; +y,



L east squares estimates (OLS): b=12 a=Y-bX
a (X - X’
i=1
e 89
Estimation of the error variance: = =i
n-2 n-2
Tests on regression slope coefficient: Hy: b =b,, t= (b é(tt)j)O) ~1t,.,, where
s
S
se(b) = —
,fé. (Xi - )?)2
i-1
Multiple Regression Model: Y =a+b X, +b, X, +..+b X, +y,
o 2
re _ AS
Estimation of the error variance: s* = =iz
n-k-1 n-k-1
R'S:luared: R2 - ESC ﬁz =1- RSS/(I‘I- k - l)

TSS 7 TSS/n-1))
Tests on regression coefficients:

(i) Single coefficient is equal to some hypothesised value:

. b - b
Ho: b = by, 1=12,...,K, :w—utn-k-l

(i) All slope coefficients are equal to zero:

_ R* /K

- 2 ~ Fink1
(1- R)/(n- k-1 '

Hy,:b,=b,=..=b, =0,

(iii) A sub-set (h) of coefficients are equal to zero:
RSS, - RS /
Ho:b,=b,=..=b,=0, F=( Sk Ste) q~qun_k—1
(RES,R) /(n- k- 1)

(iv) The coefficients for afirst sub-population are equal to those from the second sub-population:
RSS. - (RSS,+RSS) /(k +1

Ho :al :az,bll = blz,...,b: = bkz F= ( SR ( ! SZ) ( ) - Fk+1,n-2(k+1)
(RES+RSS,) /(n- 2(k +1))

Diagnostics
HETEROSKEDASTICITY: €& =d,+dZ, +..+d,Z, +h,

Hy:d =..=d,=0 H;:awyd?*O0
X2 p=2k  Z, =Xy Zye = Xios Zay = Xpoyoer Zogey = X
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