The Practice of Statistics (4th Edition) - Starnes, Yates, Moore (UPDATED JAN2018-PVG)

Guided Notes -

8.3 Estimating a Population Mean when “c KNOWN?”

1. Inference about populatlon proportions ( E ) based on Ca"]'eg} arico | variables.

e Proporations are ‘;? S

2. Inference about population means ( A4_) basedon QJAanT I TA T (UL variables.
e Meansare QA Veraqes.
0

General form to calculate a confidence interval is on the Green Sheet:

statistic % (critical value) ® (standard deviation of the statistic)

3. What is the formula for a I-sample Z- interval for a population mean?

X2
me .

a) What statistic will be used to calculate this confidence interval? X Sam !OI& mean
e

b) What is the critical value? Z

) ) ) e &
¢) What part of this formula is the margin of error (ME)? il =

d) What conditions are required?

1. R ANRQOoNY) — SRS o L Ranonymiz en gxper*iméﬂ‘f

2. IADEPENMDBENT — Sempling without (‘eplacenm/\-P
‘ Ql mus+ meet lo%coné.hou.

3. NORmMAL - Poputation)l was ANoampgl oe

CLT(nZ3a)
4. Plus you must know the population S+ a.ncl-crcl c’ euichon (0)
NoT
4. TIn most real world problems, we do’know the population ¥ ean (W) or

Po 2D labo D+¢;{ -’15\‘;’ ‘}“ th(Ci), therefore we do not use the Z-statistic for inference for means.
€ofanie

But we DO use the Z-statistic to estimate Sam ple s1ze._ !
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5. Describe the three steps for choosing a sample size for a desired margin of error when estimating p.

@ GeET A ReasanvabLe VALUVE Fer. THE PQPU].GL,'J';:M\J
S.b. Ce;’) —S:('om on earlier ']D[Id‘J' S'J'U‘-J-‘/.

@ De cide oa )/our ConmFwoénNce Level (C‘.\ Gn 4
—v-inJ Hre Critcel Velue Z*,

(3 Decide an Your desiken mar%rﬂﬂ Erece (ME)

6. Complete the Check Your Undertanding “Monkeys” -- page 501-502.

1) Define population parameter H= THETGQVE MEAN CUOL € ST £ ROL OF
ASPeciFic moNKEeY

2) Get information to estimate the
sample size \

|
=952 »-1.96 o "0 ME- 1 me/dl
3) Use formula used to determine “

o
the sample size n for a z *T <ME. Solve for n.
population mean: 7

4) Substitute numbers and clearly o i
show all steps to calculate the ﬁ'\ ( ‘96 - T é’. . 2 )J—E

sample size n

LG %S £ (N
(3.9)%()
C)'(p,o'-l- 4n

(s ]

Rosmp VP ALWAYS

5) Always round up to next whole
number to ensure ME is met. Weneed tosample _ J 7 monKEYS.
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7. ltisthesizeofthe Semple sSize (n \\ that determines the margin of error. The size of the

Popvulathon [ N } does not influence the sample size we need. This is true as long

as the population j‘ 5 MAuge h )ara e H’lc"? Scrip /e (}o 2 Conl s f]'.“w)
d

Guided Notes -

8.3 Estimating a Population Mean when “c KNOWN”

8. What is the standardized value of the z-statistic?
X - M
e/

a) See Figure 8.11 to understand this new z-statistic

Sketch the sampling distribution of ¥ when Compare the Sketch the standard normal
the normal condition is met and o is known, distributions distribution . L/’O I
N (0,
R
N

AT N o) KM

il ¥ 3.
/7= \ e/
/ 3\,
e L N
&% ¥ %>

b) When we don’t know “e,” we estimate it using the Som p/c S J‘crr c’ erd C/Cd iaTvon (g’)

creating a new statistic called the “t-statistic.”

9. SKIP “Bingo™ Actvity

10. What is the fromula for the “t-statistic”?

a) How do you calculate the degrees of freedom for a t distribution?

d.?-:. éﬂg rge.so'i‘ ‘P’"ef éan’]
d5=nN-\ (Samf?!f: S{Ze m?uusi>
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See Figure 8.13 to understand the t-statistic

b) Sketch normal distribution;t-distrib. with
df=9; and t-distrib. with df=2.

w0

!

Y vi

c) Describe the similarities between a standard normal distribution and a t
distribution.

"t and nor-n‘\.cl"" l'\Q.v‘&
Symmetric with Centerat O

+hey Seme s,\nnpc

d) Describe the differences between a standard normal distribution and a t

distribution. .

The sprecé is wider Lo~ the 'b ~digtr

Notice +° shorter and wider
End Fe "2 hos | arger areo

in ‘+he toils.
e) What happens to the t distribution as the degrees of freedom increase?

\ -

AS d-?-(cmé Sc.mp‘l:. svze ‘ “4‘#
|ncre age,/ 4he distribotion $or

(N cl-a" A. No m:;l
G chesthe 5T _ Al
o Aistpr bution.

b,

11. How do you find the critical value t* using TI84? You only need to know how to use Table B if you

have a TI&3.

% Need 4o semple 528 (n) and (L.
EXampLe: n=10 CL=9%
dSs=n-1210-\29

ir-w'TC -DJS,Q-S —2 Ml

12. Check Your Understanding -- page 507 (use T184, sketch the graph, answers in back of book)

D he2a (Lmas% P n=i0 624% 9 na1 e84
ds=a As:C
SA N o m
)

* o

+*-t3.52

iy T (04 20

].g:*z tzZus |

v 1 (4035, 0)

invT (.05,9)

13) What is the formula for the standard deviation
of the sampling distribution of the sample mean X ?

14) What is the standard error of the
sample mean x ?

S
SER) = ng—
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15. What is the formula for a I-sample t- interval for a population mean?

Sx
Xt (=
3
L’i m e
a) What statistic will be used to calculate this confidence interval? X
. - * .
b) What is the critical value? ’t w1tl-4 = N —1 \

S
¢) What part of this formula is the margin of error (ME)? t* e /X;;

16. What conditions are required for a I-sample t- interval for a population mean?

e R AADOM

s  SES fe o’
o R andomi zed Expemmen‘f’ (w/ Rondomly assicned

TREATMENTS

e NoQAmAL
THE PoPULATIdA) WAS STHTED TO Have A N oL mAlL

(6]
Di J
= 3 : )

e TANDEPEN DENT
SAMPLING W \THouT REPLACE mENT fusT

c}'lGCK /O 990 Cw: J[Haru o !on-—/v =Y/
N & L

)

17. Walk through example “Video Screen Tension.”

o You do not need to write the problem.
o Enter the data and use your calculator to replicate all steps. See “Technology Corner” page 514.
o Your Notes:

Do PRopLEM CALCL LATIN G- (L BY HAANO

AND CWHECK Wit TI 84

G‘?‘ﬂ"f—] TESTS > ¥ T I nter~vel

PageSofé



The Practice of Statistics (4th Edition) - Starnes, Yates, Moore (UPDATED JAN2018-PVG)

18. “Auto Pollution™ example is optional. Your Notes:

19. What is a “Robust”™ procedure?

PRoceEDuees THAT ARR2E -NouT STQeNcCcLY ArFFeeteEd WHea
A CONBITIoN Foa USING THegm 1g ViocLaTeg o

WE canN VSE THE T-Peocspue g As LoNnée As TRE

SHALE iS5 SYMMETRIC W 1% ~NO CUTLIiErs o
2 STRoNG
e  When are t-procedures NOT robust? %0 Eainld By
w/ i

20. Describe the 2 different normal conditions when using t-procedures:

e SmawLSAmPLES (n<15 and n<30)
o YG{A. MusT GCraPu THE DATH (HI%TDGLAm) =0

REViEw THE SHAPE 'S Rouchiy SYwm g Te 16
LoVTH ANO oUTLIfRS 0R 3TroANG SKEw A ESS
Tip: oveeLay THE Bax pror T
o _LARGcE SampLes @>30) 1 0ENTIFY OVUTLIERS,
BASED oA QLT wHeA) THE SAMPLE IS

SUfFic| ENTL)/ LARGE (n'z, 30)1 THE Disme,8uTioN

1Y HPPeox.
21. Walk through example “People, Trees, and Flowers.” Your Notes: —L_\_’_j\igm AL
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