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Other Wording: 

H0 TRUE (Ha FALSE) IHo FALSE (Ha TRUE) 
Type I Error 

Reject H0 Alpha (Level of Significance) Correct Conclusion 

,Accept Ha .. False Positive .. .. True Positive .. 

Type II Error 

Fail To Reject Correct Conclusion Beta 

Ho .. True Negative .. .. False Negative .. 

False Positive: Our Alternative (Ha) was selected even though the Null (H 0) was true. 

False Negative: Our Alternative (Ha) was not selelcted even though the Null (H 0) was false. 
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© 
Q: When are we allowed to use t Distribution? 

A: When population distribution in normally distributed or near normal, or n is sufficicently large enough 

1) If pop distribution is normal or near normal, smaller than 30 sample size may be used 

2) If pop distribution is not normal, n >= 30 usually adequate 

3) If pop distribution is highly skewed or has outliers, n >=50 should be used 

Notes: 

If the population distribution is not known a histogram based on a sample may give you a clue. 

Although histogram is not conclusive, sometimes it may be the best clue that you have. 

The the histogram shows non-normal or outliers, increasing the sample size and improve the calculations. 

( 



~~·' ~ iQ.(~\ff-­vppe-v--

:--L1... ... 
-nv 0 -tzt -, \ 

~ 

~ ~~ \ -ro Lef:\­
\Jffor 

w~ 11> uLfo: 

£~eel ~ctl~l-lS 

2. ' 
"9t'"}f'r, ~ tltl' ~N 

~- v~\ ue :::: 1-f.Jof<M. S. V t sT( :Z 
1 
1) 

vp~~1 ( c.ti+\t~ -,NDR-flt.).INV '1- -cl) 
v~L\J! 

P- \fo..-(ue ~ f'lap..M. S.D tST (r_
1
1) t- L. 

2. 0~ l-ow e"\ .A. ~ 

;~\1c..11 :: tlof(M,5. TNV (d./>-) 
V~\vt. - floRJA~ '). LI'J v ( 1- c:i./7-) 

' I v pp<2--(' - o-r 

.+ 1 _ c.~f""i ~ -:: + 1-/M .. tt. .5.TN'4 ( d-}2-} 

~-v"\oe.-::: tJo~.5. \)t5T (z 
1
1) 

~u.-;L~ }JoFJA.S;tr-~v ( ~) 
voJ~· J 

7 ~~ rN1\ ~ f.Jo w tJ 
a.V'-fl 

~{b eO'(-fl'w S 1 ~~~1\ q kit$ ~t • 

-(; 'l> r5tv; b vt~' ot-J ----- - ----
(>-v~t\JQ ~i-T. Dl 5T('t" 1 ~ F1 

1.) 
o<"' 

-= T. 'P' s r. ((..r (t-/ c.tF) 

Jt~..J1. = T. INV( J -~ ctF \ vo.l~) J J 

P-v~\!Je =- T.Dt'S T(£~~ 4fJ 1) * Z-
ov-- , 

~ T, D •s r. 2. T (v¥e.r, d. t:) 
~~+1 r~\ l T, "L N v ( ol/l- ~ F-'\ 

v"'\ve 5 J J 
Vpf~ ~ T, r:NV ( I-~,,_ I~~) 

, I o~ 

+J- t;-~~t~~ ~ = +t- f.. rNV(Q./1- J d.F J 
~ ___. 

f->~o.\ue -=- TG DIS T ( T
1 
~ f, .1-') 

Low~ \ 
Uilic"..l f :: T. TN V (DI. > 0. f) 
VtA..l \Jt 

s-•''~ }Jot- kNowtJ@ 



® / 2.. ? 15fy;~vl\of-) 0,.,_._,.._ k~~o..-tJ) 
1 

• -~ 
'd. C>l{'l- .~. -. --- ~ ~ j1'2.. 

T t<S +- ... ~ .t= ... ~~.... .......-: - · _IPu,,... , 
'C\frhc~( v(.(_lve '-~ntic~\ V"'-lve-s Crrfi~t v~lve I 

1 '-?(e... 1.ro..iJ'r~srTC Le.f-+- ~ /w.,_t«.,il Test7- ::1- T"'-ilie5T~ Ri::~l'lt 
~ ~owe-r ,-r;.,., \ u Pf~ "J0<-1 ( .~ 
- ----------+---------- -----11---- - . - . 

H-o~ )-'1 >==- A1o l-\o: M -:= Ao !-f-o: ,(,{ ~= ,A_,fo 

~~~o ~e ~\ s I H C\ : M <:: M o .. 1-1 .., : M .<:::. > )....{ o 1-+ o,. ~ M > ~ o 
I :X.~~ ~ fJ 0 T G '}~ I ~ -------r---------· ----~ -

T~.,t-L' X- fi!lo 
r:Y /lfh ~~1"'51' c.. 

(1- v~\ \J-e,.. 
~ Q. j eoti 0 )--l 

~ul~ 
-
G'l(c..c-\ 
( --vo.. \ ve 

1!.-=. 

-rF: p- """\ue ~ <A 

i\..eN: Re,y~.vt H-o 
1 

ACcept f-l..._ 

:: NO~M . 5. D 1ST(~ 1 1) I ::: t\}o~M.S .\)1 ~T( 1:: ;'1}~ ~ ( _ 1. - fJD~M.S.11iST(tJ 1) 
~on '-ow £Nc}... :J' 

C-v \t)cq.\ va\\Je., . :t.f; r ~ - 'l_ol ____ ';;; ~ -t:_d.h_L_ Z: L. Z::oi/2. I-f-: r ~ ~eo(. 
f<e)eLt\ot-l R':'l)e Thtl/\ . Rej~~t Ho Au:etn- \i r'-- c .. ") -r7\ ltJ~- + 1.L l'Vte"': Reje <* lio A££ett f.l~ r<'•r !..t-.,._o/ ' I r. "" I'!C'" ~ fV\f I u l't:-JeCif 11'0 ' ' I 
!==' Oli I 'fb Re.je,;t - Jc.J., ::. C < W, c,._ \ "II. h~ (tow E:N<\) -~ ,J, /1- .,_ Low ~V' j +; co.( Vo.l ~ .,__ ________ _ 

~ (.....- ;~..-ro..ll) ' C. ""h " V(¥ev <:.<i-Ii <"I Vq,/vc.. £.,~.. ~ r.JoAA .'i. INV(l-c"'-) 
£-xce \ -1-~ ~f'Jili44\.S.1NV (d-) ; +;- _ . .. , , -
C{\~~,..\ 1-: rJoRM..5.r.f'J'V (d-./-..} \ @ \1 o-.\ \J e-. \ 

, 



r.S\ - ( - c --i ef- +J '1 pof1'.e7,-s Testi ,..;-q z_ ~ i5-tv-;lou-h.-...i (f ,.-0 f'o.lti ON'>} , • j 

~ ~owe,.r I~\\ Upf~ ~j ( 7 

--- -;--H-- o-.-.. -p ;>·: Po ·-- H~--;p-;p:-··~-----··- -----~-~;~fL;:-po~---,-=-

l-\~ •• f~f>e. ~°'•,.f<..>fo H°':f > Po \-f'1~o~e ~\ s 
-----~ -· 

~-' .. -..... 

Te~t­
'S-1R t' 5 f\ c.. 

~ -
C :::: P- _P .. ( '5-fo.."'-rAovrJ. 7_ ~ 5£ -:: 'ZJ.- = v f,, 'k( I- (J,.,) 

if:.r~trV 5 ~ h 
------+- --~------....._·. -·. ~--.;-._............._ -· - E~- !? • ·t:.o·.~~- · 1 fi-1=+ ............. ,,.,..,,.,._.,~ ..... u.:;- -n"'1; ~~~~,:,-, ·~ .... ,.i:,;. • 

(J- v0-\'J<.. -:J:F: p- v-~\ue ~ °" 
«;~~

0

~ ll-e"': . RejevT H-o t~Ccef!Yo.. . -------
G" i< c.e- I ::: /'JOf2.M. 5. D lsT(~) 1) ::: f\lo~M. 5 .Dt ST( i:: /l}f 2·1 -1. - fJD~M.s.1>1sT(l; 1) 

( - V Cl \ ve ! ~ o~ Low £..NO,. .:J' 
~--:~~~~-:--~r-~~~--~~~~~~--~--~ 

C, If it) CcJ..\ va \ ve., 
f< C?J u.-n o r-J R. v t e 

rf°-o(' !..t-r.1.; ;) 

~~i I ro <-Ze-je~ 
\ f'. r :l-- T~1 I) 

f-x le\ 
c {\-h (_"' \ 

\/ff.\\) e.. 

::r.f: r ~ - °lot. \ l=F~ -lo.J-z.L_ Z: L_ ~o<J2- .Lf: r ~ Z.ot_ 
Tht111 ·, R.ej<>. <-t 1-10 I Ac.<epr Ii°' I r1ie~ ~ fa.i) TD Y<eject ffo i JI., e,,,: Re_Je ut- It 0 I Aue,+ ~'I 
- r_ ,,_ ::: c. fr\'> "" \ "11. l \Je C' 0 

... e "'4} ) -~ ,,_ 1.,__ ~ L .,..., ;,. "';.i; £,./ v..1 v.: ~ · · 

'l. ""- / 7,., :; v Pr->ev e- v- i +i c o..r v '<-Ive.. 
Ii 

f_d..-= tJoAA.<i.INV(l- o\) ·- I V(c:A) . l 1.~ ~Nt>Rtl\.S. N +;- C'f\f\c o..\ V<.t\ve. ~ I -;::. tJ t>Rtl\. 5 .r. ,..y ( d-: / '2.) 
! ~ I 

(1} 



~-------------------------­--------------------~ @ 1 4 '7 po-hl.e 5ts Te-st"i ~V"'j ' -t "D\5+,-; b1.rh o "-J (Sijt-AtA... Not ~INN) 

\e~~ 

,-,f~ 

<:>/~ eJ.I(-
•. .. - ···!llll~ , ,., •. 

..... Gr\( -.. ~ v ~ ~ (; v ,. 
• •• 

\l1 o~s-,~ 

Te~t-

5~-tl5t\<-

~- V'--\\Je,_ 
Reje.o\\ a tl (ivl !r 

'G)((el 
p-v~lve 

e- f )-1-\~c;.\ 'v-Ov \ ve... 
~{le<:.t-ti o~ ~u\ e, 

(~c 1- TtAj J) 
ftcc~'f"t- ~vie, 
( f-o v '2--~i I 

~ ~ce \ 
l.~ \~v"'-\ \JtA.\ \)e.. 

~ - L o~e,.-r .,.-o..~ \ < - Two-~\\ Tes+ ~ t> f'(>et- To..;) ' ~ 
1- To..\ I Te s+- TD L.e F-"+ 1.. -ro..; I Tt~ 1" o t< 'jk 

zz=D i' s =rr ?'iiiiiMtl -~~ -- .. - -- - __:::_.--------

~=-. .• ~- H-o : M >:: JV\ o 
1-f-o: M.. /::.Mo 
H-~ : "-'\ L Mo 

lf() : M = Mo 

If 0... : )A <:: '> Mo 

L-

....f - -

rf : -t ~ - 't c< 
~e,..,~ R~)eot- Ho 1 !TC£efr H- <A 

-"Col~ LovJ Cv~tic"'-1 Va..lue.... 

--tot--::. T. T NV ( ~} o\ ~) 

s; vn ' -

::: T. \),ST. 2. T (v~•r /If) 
~("' 

:: T,DI$T(L~UJ ot~"; 1)~2-

lf-: - t: ~''- ~ t <( t_ ~11.­
~~ IP. F-(Ad ~ f<-eJ ec+- H-o 

- "t:. o</-z_ .= Low C.'f\tl~f V~l ~ 
t...(,..,_ :::. Vf{J~ Cv\1\eal v~lue_ 

lf-q_;J.-\ > .A1o 
, .... ....... , •• ;;h·.,.;·--~ 

f+~ 

":: 1- T. "'~' ( t: I cA f) 1} 
~r 

:. r.~\ST. f2-T(t ~~~) 

:r:t-:r? c-o< 
n.e~: ~eae..c.-t- Ht,, At-Lep+H" 
-G(j. :::: uffGY"Ctifleo..\ V~lue 

Lowa..v ~ T. -r rvV ( o< 12- 1'" 4) -t d.. -=­
V~p-e-t ,_ T~ "LNV ( 1-6./'7_ d f.) 

or I 
+J- ::I .INv(o~.,~f-) 

T.'LNV(t-~,~f) 
@ 



E l< ct VV\ f /e._ o F S feAJ 3 ( C-o II e cl- D"*'- ca./ c-vl~ -f-ed @) 
\S~ilstf! 1 l>r""'w Pr (:Avr€-

6 e C<J._v SL- 1/.Je.- k 1-loiJ...l -In e.-- f 0 r t/ ktt 0>'\ 51a.l1dar-d. J evi cd-ioriJ 
0 ::... I '--; 5 '-f q J UJe- un vse t'Vte- Te5f- 5-?{ fis ft (:, ..> 

Z-. f\-=- 3b 

x =- fi~g 5'r 5 
I 

+est s~i-isn'c. -::: 
fV$ q s- t soot:;) __ ...::...---:: J,':f2 

2 
1 
o Gfl f So 

lJ =. b I "2 ?i.f'f 
I 

JY-H-::: ~5ooo 
-'1--"''1'/ I 

0- =- !""2-'l</~ = jJ2;0 "ti.So 
'1- lfi"0 

0( = , 0 5 

ttb = ,AA f. <gS)ooo 

H-q : ~ > t,5000 

(
;o-r o..f\"j c<AI~JtAte~ 

FA; I h f"ejec.,i- H o Te.s+ s~:tisiic, 

oS 

# • • • • 

-X 



CO'I\~Iv~ wi~ ultlc"'-1 V'-.{VE.. 4" ® 
fZeje: c. f-} Q f'J f<.vl e.., 

-, - 8 ?)Cf)"- g .)QOO 

-f'1- 5Lf1 - I I -::;-2.. 

Sec%~ our c<:\( u.A~feJ. +esf 5-fq:fisf/ C f5 
J e6\l f fl....~~ f. _h'{); we-- ncJed 
fA..._(( H·, , J- 1 If feo..5oNo..'v) e._ f7J 

~tt --M-e frlet.tV\ '~y ffrr 'tltl 
15 Jfi +er ~ ()SiJCJo . 

.I ~i.Je~f flo 

1·12.. 

-'1 ... 

~llt5~J. OV\ -h-...e_ 5~tl s+l c_ I .e..vt ~,re . illUI('" . t"J 
X () (- <l 't 1 t; t:if S I$ 5'-1-u. ti 5h CedI 7 51J MA' Ceo IK/ ~ ~ 11,/. 
fvwitk s <j~>oJ.. ~~~ c.c.. ~T -~1-~t:. MeA.~ s-cdo..r'1 ~· ~a, 



r f- v~{ve_ ::: 

f£ t:oJJ s.e_ -1ie- p -v lA I ve.- '1 5 /-e s 5 -fvv.. VI 

tA..Iph!A.. ( •0'-f'l-~L ~ • os) J We Vejecf--

1-h ~ GLCL-erT H, . T-t- 'i> re., 5oN<i(!e>fe 

fl> OL5]VWJ e_ ~t- -h,te- ML~A..V\ ?et{tArlj fo/ 
(etA. \ eSt-\ t ct~vrt-5 ·,s jYe"tw ~ vt $ 1). OaJ 

J 



zo~ I· S 

cv·,nr""\ .v,._lue.. ~~. ~--- -· 

Pi vi J..i j fo i 11t' '6e-~ttil\ -::: tJ oRf/1..5.1- rJ V (t - o() 
.fl-. e- r ~ ~ ·

1 

o "' w 1\.cw e.. f1..-.e-- :::. tJ ofl-1'1. S ;r f'JV ( o - , o s) :::. I, b 'f 'f g 

t-JJ 11 \_, r9o ty..e '>I s I 5 re j t ~c_J... al-Ii c .... \ Vll. I ve. :;;. 1. r. if If<{ 

fAvtJ... -h-.t: '<ej ~ 0'1\ (IJ~f!- 1+ I 5 

po-t ( tj e v t /l-J... 



' 

ll5e- :z o'<'t -+o CdMpAv-C 1n cv,·h'c~J 
\J"q { ve 

--~~~-------------------~ G'~'\t\W-\ 
v "'-\ \J(._ 

- , ....., 

~ .--VtA,\V~ 

I f - vo~.l ve- ~ \}.. I p._~J e-Cif Ho 
Au H( 

------------~--------~-----------



CD ~~led- ""- 1 ivvtp fe- ra..~wt 'i~vvrfle Fr<S't<.t -I-ke 
fofv lq_fi OV\ ~Y\. J. vs -f1A.e_ v~ { ve. of -t~A.L 

7P'-tf1fle Mettv? to cl-ev~lof q_ C o~6~vr.ce 

r J:.vrTe vtJ.. I fw the pofvlo..--/1' oV~ ~ltvt ;.1 , 
0 X' ; f" (A'M_p &__ ~~ 4 

X "1- l- .-/I-;_ vv;- t- .,_" .,_ u p fer r!: 

0 =- fof S.t) • 

@ :X: f ~ [o'A_ ~· tkM. Le_ i VI. ~v a. I 
COV\~i~5 ~e ltl/poi'IJte~i?.-erl.. fv (M6) 

)1 o > Ao Mt- l"e jevt" rf. 0 J of;..eor 1AJ1Se.-' 

D + · \ ~ M o i s orr TF-~ ,,e_, eol 
---



-
Vfhe> J?J ) '<@ 

fl.e j ec,f If o 

M :;: ~S,oOO / ' 

o( ae:hwMI~ t-tvdle.. • e>e'1oVLJ. fl,.,s 
poil\-t we- v->ill f(A_«-J S"-W\pk e..vr,;r.r i5 
s t~:li ') tl c .,,ll 'J 11j jV I A c 0\ 11\.:t-

~te.{J 5 Q.'P~ 
~ 

f>- v"-\vt o.o<{ 3 ~ o.o5 
5«' 

t'<E' je et- If 0 J Accef )-\G. 

Tti~ . 1·l2. ~ I.C.'fS c.v_ 
-s-hliistiL 'S 0 

R~·>eG.t- \fo A'-c.tPt H-o..... 

f- \Ia-\~-:; ~o'&.'f;l~ 
of- j~+H"j ~ 0 f­
( . f' "L 0 -r ""-0 ~~ 

~ 0. O'-fJ 



vrko s1 ~ 
fi«_i I 1V Re j e~f H~ 

" ~v\n co~~.l v-.l ve 

-!fo ! tf ~ f£o~ 
l-1-r;... ~ A~ 166~ 

---- \ l- 1 e.~t ')f"':h'{-h'c. ;: - 0. -g -
~ B;(_,_,Sc - o.%" > .· .

1 
w~ fA.i I to ~ejed He 

6erwse o. 2.1 > o. o '5
1 

(JJe ftt,' I -fo ~J'ec.f Ho 



L 
fUi/ /0 ~Jed- If~ 

> 

.,. 
"' t.::l< Ae r _.' ~ H-wt!e~ 

('t.?tV\i o..~ ~'<;;""- w-e , 
~"-'1 s e..~ pie {,fff:o I 
5 fA. fi s ~ tl ~ ,~ . , ' 

1' 

It.')-\' <)-\v.-h ~ .f1 L -:.. \. t.f 4 

A~~p.r fl~ 

I~ :: o.o«s 
\\ It 

~'Sv 
, ~MMP--tt\C. i :rn··~ 

f (2 ~ 1.1/~):: 
\ D. D ':J-5 
' 



o1.. cAef-'~M-i -A~ s 
C-v-~+1 (tA._~ vo.. (~ 
c.v ·, '5 lfv "J fe 

vu~ St"''-o.,\1 
v~v-1 t;fro~ 
H-o 

f- v ()\_ \ve 'Met~~. "'.5 
e.. U, tA.e.-t c e ~ tt i \'\ 5+ 

\ 

'n"''"'\ v-.\ue= 2..·'2.? ; 
-t tt5t- s~ii~Hc ; ~. ~t 
e -voJ~ ~ p.,o'M.~ili*"J of ~t-n~ 3.<& 1- -t: 0~ 

ft\tJ('t-

~- \1-. I w: -:::: (). 0 0 0 <& = v~., Sito~ 
evi~V\C~ 

• 



vltleo 
5~ 

~-~~'-'e. -:; fvuV;~u~;~~ uf ~-ffi~ 
-{) _ til(~ DV"" ~5S 



-- ...,. 

{ ~~ 
0 

{le-\ e. vf-1/v 

~YU~ 

\--\ 0 : ;\-\ :::: ~ 
I-liA: ..A-t < > '15" ov 

£- Fa: I to Rejec-+ If o {l.ejec.l-/-6 

> A-u •(II- 1-/ "-



- J 

® lJeL-\ 5it)tv /v'VA{Li!V:J ..::, Ckoo~ b.-fwe_€!u 
2- 1"1A. ,· I'J J 5 

t )<~""' p (e._ : ? 
Sk.w\tl we.. ~Lc...efl boy or- 2o ~e+e-v-- k?oo~5 , 

C
•f -t><e'1 F t

1 
Wo ~ Ju,y-;- 1 c.tl'l'-t ~ uuJ.. i i/1. low..pe:h'1i m 

•f: ~e.'1 f= '1 too lot'\-~ ) ~-w.e_~ v.~dl }lo t ~ (...1t e~o'jV,. 

1-\ 
0 

! JA. :::: 'l.o w..e-fe., f ~ (~cceft-g,X) 
H l ; .N\ ~ 'to rA.e-f-e<5 ? 

1 
( e-Jec:t- 6<>Y ) -


