10.10 Power and +he Ne,yman—Peﬁ.rSon Lemma

-Recall +that B = P[Type IL error ]

‘F;r o F&f“hf—&‘ﬂf Vo..lwe_ O‘F o Fawatme:l'ef

H/La-'l' 1S In -Hf\e_ o | ternathve reﬂcon (sau/ GQB

we can caleulate fg at Ba and we can
cle,-p{v\e_ Hie poweyr 013 +he Fest at Ba as

~In 3‘3«"\&"““[) 'H«e, pPower -CunCHDV\ O'p a_
+65+ 1S a 'Putnc,'\'fovx o-p & q_ncl can lse
cl?_'pfnul for any value o-p & as

—If we test Ho: 6=6, -H,\e,n_ +he power
Lunchon evaluated q"" 6, is



-But L&r any B, in the alter native
\”eﬁion) tHaen Power (eaJ 1S

which we would llke 4o be

— Since  the power at B, 15 1"% ot Ba,
we can caleulate the power of o test
S?milq.r\~7 as we caleulated F» back In
Sechon 10.4%.

- To ecaleulate Hee power ‘GAHC'HOV}_) we.
would have 4o calewlate +he power ot
all values ot © (+p_o\ious!) 30 we
can use o computer o lr\d
Recall EXAMP\QL Sec. 104 notes: We ested
ot u=500 vs. Hai p>500 (af o= .05)
wH-\r\ a z-test. (Assume, Tx 917.4).

~We earlier caleulated B=.0064 when u=515.
Se Power (5'15') =



Picture of Power Funchon :

-“NO'I? ‘Hmd —pr‘ Pa.raume:\v vq,luues In 'Hr\e
.'f‘__‘f_l.! V‘eﬂion (/uk -‘-SOO)) +he maximum
Plﬁejﬁd Ho] 'S aw!«ievepl ot Hee

of He null refjl'on (q'l' )
~ This is 3&\(\&:-«.”7 true for +he tests
we C.onside,r‘) oLvu:l i+ Moﬁvad‘es wr‘i‘Hnj
Hy: m=500 instead of H,spms500.
-—Same_ exow\‘;lel \au:\' Su..frose, we +QS+
Ho: M=500 vs. Ha® M %500 at «=.05



P\ cture o-p Power Funchon :

-—Tl«e common tests we S'l'u.oly \r\a_ve_ ':ouue.r
'GJLY\CJHW\S Si\MI.IOLr ‘o -I—ke,se e,xa.m’sles.

— We see -H/\e, -G\.r‘H»\ef -H«e, +rue Fa\.rqmej'eaf‘

Va,\ue, 'S a.ww, -Fram +he V\u.” Vq.lue C""

reﬂ“"")) Hae power the +est
hos “+o \"b_\'e_ci He .

— An w\e_a,\ Jest would have
(I) Power < 'For‘ Fogra.me;’('er V&lue

reaioh |
(2.) Power &S L\*g\,\ S FOSSIlle, for

Po-.rame,’re,r VdL,[u.&S W ‘H«.?_ o r‘ejfon,

$ In ‘\'LLG_

"chja a ‘|’€S‘\‘ 18 c.a.lleol a MDS+*?O\U€J"GL‘

o - leve | Fest.



Sim?\e auu:l Composi+€ Hypo'\'l«eses

_]?f:'_c.'l.l A $+n.'HS'HC¢L| lm,Po-Hme.sfS 'S C&“&i Sfmp\e_
iF C—DMP\G-'\‘?J‘] SPe.cip:‘es Hie o‘a’s‘h‘il:wh';n
From which +he Samrle s taken

'De:pn: A \A\]?o'l'lmesis "H«ad' cloe.s __V_\_a_'!‘ com,b[e:l‘el7
5?&0.{@\1 +Hie distribuhion o-p He date 3

called composite .

EXOLM?‘Q. 1 ; ‘Suﬂaose, \,I)...) \,n I""fl‘ EXFOV\ (@) T hen:
H le 1S & _ L\\]PoH\esis.
H: F) S92 1s a L\\lrg\-\r\esis .
H: 22 is a hy pothesis.

EXmmPle 2(&)'— SULFFDSQ Y;)...)Y"\ i&éN(‘M/G‘zD
wf'HA /,{) Q"?' unknewn. Then
H: m=3 is a - \,\7Fo+laesis.

EXample : X
2mpe 2(0): Suppose Yi,...,Yn 48 N(u,6%)
with &% known 4o be 1. T hen:

H: M=3 s a kyroH\esis.
Hi p#3 55 a Iy pothesis.




Tl-\e Neymam-— Pe.a.rsq::n Lewima

—Surrose we are +€S'H'lj & _S;MPIQ nu.H
hypothesis versus o sim?le alternahive

lf\7 Fo+|«e5f5.‘
HOIQT—GD Vs, Hq:e:@q

wl«e,re, B, and 9« are +wo numbhers ond

our data Y.)...} V. are iid frem a

cl\\S“]TilouCHon kO\Vir\j Faramezl‘&r 5 .

Neyman-fearson Lemma: For a jive,n x, the
test with e Im‘jl\e,s'f power at O, has a
I"edec:hbn Y'Qﬁl'on of the form

where k is a constant chesen 1o maintain

_The N-P Lemma allows us 4o find +he

m0$+*F0w-&r‘QAl (MP) o(-leve,‘ +&+ 'ﬁw‘ a
SiMFl?_*VS.-*SimFIQ situathon



Procr(: (COV(‘HV\LLOWS Cqse): Le'-} C’ Le ‘Hae

“reje.cl'fon r‘Qﬂl‘On” C_OrY‘CSFOV\A"'lj 1o +L"€
NQYW\QR"P-&QISOVL +es"f,; i.e.} let C be the
Set O‘p Samrle Fol'n"('S 'HMC" ,emal usg to V‘ej‘ed
Ho. Then the power of +he N-P test at
9& 1S :

“Let D be 'H\& "r‘ej'ec,‘h'm reﬂ;mq” 010 any
other «- level Jest.
No"’e.'



_TL\C« Fr‘oo-P In -I—L\e, cl{scre;l-e ca Se 1S
Vefy Simi 'ou‘.



