
 

ASSICALTWO

SAMPLERESunteconsider two random samples

X Xu Ed F where F has mean µ and variance Jaa
Ynz Ä Fz where Fz has mean µ and variance 622 0

MPARINGMEANSI.AssumingNorma
p.to

Let X _X ä Normal µ G
4 Y ü Normal µ

and let F L hat TX and F LILY t tun

Construct a 1 2 1002 LI for µ 12

Case 0A Ö and r known

Use the following result

Result I T µ µ Normal 0,1

EFE
Przt We have I Normally FI and I Normal µ E
Since I and I are independent we have

I T Normal µ µ E seepg.IO of Leco

Therefore F F

lir.EE Normalo
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ho this is a pivot quantity

ApplicationtolI.sn
Because of the above result we may write

PC zqau.esÄE 4 a

P I I zqEE.cn µ I Itz.net t x

so that

F Itza ÄIn nz

is a 1 2 1002 LI for µ µ

caselitidandohzunknown.amTz
Wer now consider using the estimators

sina.fi lxi xYandsi nEiElYi T5

in place of 5,2 and Ö

Use the following result

Result Salterthwait

Ein E.tn ItEIT



Part Rewrite

t.EE
n if

This can be represented as

Z

ÄE
nz

where Zu Normal 0,1 W X Wz X 1 Z We Wz indep

This can be rewritten as

EE
EiT

l
approXXv
Wekh

SaHerthwaite

which has the form

ZWEI
where zu Normal 0,1 W Ü X it as above
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Since Z and W are independent ZEIT tux

Plugging in Ö for it i e replacing of and Ö with
5,2 and 522 in the expression for it we get the result

Applicationtoc.I.sn

Because of the above result we may write

P toi
FI

If ati.aa i a

I F ti FF cm rzcx uitti.a.EE t a

so that

F Ttt Ähi nz

is an approximate 1 2 1002 LI for µ µ

caseCii o and ok unknown but of O

If we believe 57 5 Kommen for some Eommon wen
we combine the two samples to estimate the common variance

Define

Spfded 4iDÜtLzDs_
h Rz 2

Then we have the following result
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jst F F

G.vnsPYt tn n

z.ProoRewrite

F F µ IT µ µ

in.jo 7 T
tiImmonlt.tI

I

F s

Ämter 2Normallo

q.tn LÜTTGE 122mm
which has the form Kommon Kommen Kommon

Auf
II II

nethz2 independent

where Z Normal 0,1 W XI.tn 2 Z W independent

Thus ZIWCnz D tn.tn 2 D

Application to CI s

Because of the above result we may write

Pftmann FYY atn.tm z.sn i
Spooled tntt

F tmtnzz.dz SpEtt LMiYzcI Ittmtnz zHz SpEtt



so that

F I tmtnzz.dk SpFh
is a 1 2 1002 LI for µ µ

II Assuming non Normal populations

t

X Xu Äh F where F has mean µ and variance 4 6

Yi Ynz Ü Fz where Fz has mean µ and variance 522 0

and let 5 4 hat TX and F LILY t tun

Wer wish to construct a 1 2 1002 LI for µ

Caselchitandozknowause
the following result

This is how we ensure that both samples grow to together

e If n c 0 as n nz then

F T Cruz Dz z Normal 0,1

t.to
as n na

Prof Rewrite

E III ELITEI F.lu

fFtE FEInz nz
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5 L T E

IE lIFrn FE EFrnD

ßE
DZ M5 Zz

Ofter

D
Etc z GIF

as nun 0 where Z Zz Normal 0,1 Z _Zz independent

Finally we have that

ßE FI Zu Normal o 2

since FEZ E Zz 0 and

v.IE cr
z TEE 2 IIi z.tcI.zvarzz

In In
Atco rieter

L

Since Z and Zz are independent D
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ApplicationtoCIs

Because of the above result we may write

n
P zu Ü a z i x

t.to

im P F zuEFE µ µ F ItzahIFFEn I a
4 nz

A ruleof thumb is min nun 30

so that for large n nz

F I z EF
is an approximate 1 2 1002 LI for µ µ

caseliti.si and02zunknownaud Tz

Use the following result

Rent If n c o cc as n nz then

I F.br sDz zu Normal 0

Jz

as ni na
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Proof Rewrite

Ä

EEsitzsi
P 2 since S ands are

consistentestimatorsDZ zu Normal 0,1 of r and ok

So the result follows by applying Stutzky theorem D

ApplicationtoCIs

Because of the above result we may write

Im P z Äh z 1
nun sie sie

Jz

im PG F zanEFIcri rzax utza.EE a
nun

A ruleof thumb is minln.sn 30

so that for large n nz

F I z Än Uz

is an approximate 1 2 1002 LI for µ µ 9



caseCii o and ok unknown but of O

Use the following result

Reft If n 1h c o cc as n nz then

I F.br sDz zu

field
Normallo

Dasn na

Prof Let of oh Fommon and rewrite

x

uf EYF.ttSpionalttt komm.nlnTtt

SpodedfttDE

P 2 since Spooled is a

consistentestimatorDz zu Normal 0,1 of Üommon

So the result follows by applying Stutzky theorem B
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Applicationto CI s

Because of the above result we may write

tim P zue za I a

niro Spindfutt

im P T Zakfsp fn.tt µ 12L F Ftzakfsp f.tn d
nun

A ruleof thumb is min nun 30

so that for large n nz

F F Zufälle
is an approximate 1 2 1002 LI for µ µ

SUMMARY OF C I s FOR THE DIFFERENCE IN MEANS

het X Xu be independent vs with the same distribution as X
het Y Yu be independent rvs with the same distribution as Y

case These are both

xandyv.rm.ie FTt ti FEE
L

minln.MS 3o.X TIZa z YtIXorYnonNormal

minln.sn 3c3oo YdP





Application to CIS

We can use the above result to write

1in Pl z kitzeln
nun WÄGE

2 1

im P Kz z ÄÄÄ p kapitztz Ä tz
Mitzi

giving that for large YER.ie thumb mmiIYiIjIiEE

IYsppztz fF
is an approximate C d 100 LI for

piCOMPARING VARIANCES1

Suppose we have two independent random samples

X Xu Normal µ

Y Yn Normal Mz TI

and let

s E Xi Fn and si ÄH In

Result 5,44 Fn t.nu
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etion

IPsi.siFn t.nz.is _an SIGI Fn nee a i L

Psi.si Fn i nz t t Hz InFn i na a 1
of

A 1 look LI for IT is

55Fn 1 hat I Hz 5 Fn t.net 4
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