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ROUND-OFF RULE FOR DETERMINING SAMPLE SI1ZE
If the computed sample size "\ isnota lv,\\ho\g/ V\U-W\b@( , round the value of
Y | \_JQQ to the next \ (f\(gl( U\)Y\O\ L/ number.

Example 3: As your text was being written, former NYC mayor Rudolph Giuliani announced that he was a
candidate for the presidency of the United States. 1T you were a campaign worker and needed to
determine the percentage of people that recognized his name, how many people should you have surveyed
to estimate that percentage? Assume that you wanted to be 95% confident that the sample percentage
was in error by no more than 2 percentage points, and also assume that a recent survey indicated that
Giuliani's name is recognized by 10% of all adults (based on data from a Gallup poII)
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7.3 ESTIMATING A POPULATION MEAN: SIGMA KNOWN
Key Concept

In this sectign we present methods for Q«S %V\f\@k\ ﬂq @ODV\QKJ(O/V\/

m%‘[\ . In addition to knowing the values of the SWY\[),Q/ data or
5‘\'4'\/] 6&\6%—1 C/S , we must also know the value of the PO()\'\QO"'\GY\/
S*Z\V\d&rd /)\QV\ O\/'HO‘(\ . Q" . Here are three concepts that should be

learned in this section. * M \/Z’{Cﬁ Q/o\\ »M\O\ '\7) Y\V\OVO f
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1. We should know that the O O\mP \6 \ean N is the best
PO‘\(\V\F 2shoredp, of the nOD/\QO“h@/V\z
2. We should learn how to use QAN le dd?"&b to construct a

\
(OY\'?\ M g \ (\'\:Q(UOQ“ for ‘7 the

value of a 4_7 L and we should know how to
Wref O&} such Cdn% donce lf\}kf \/0@0

3. We should develop the ability to MW(MW\Q/ the 5@!{!5% Q
22\‘ la& necessary to Qb'\‘\w\ﬂj R a DQD &)f\

Mo ﬁj simi| qr o 1. bt ingheed of
POINT ESTIMATE O(/ham/ m re/%ﬂwd/ng

QO\W\O\&/ Nan, X is an W\\O\QIQQ(L estimator of the
050\'&04'\0\(\ ogu\ M- and for many populations, SW\
W\R[/W\S tend to ;ﬂ% less than other measres of CU\TQ/( , so the CQ(EY\&&‘E
W\mp\ LAV X is usually the best hr)\(\\'
[IW\lH[\Qf’QW\

ghinl L orene DDD\LM\% J&M_% (65)

KNOWLEDGE OF SIGMA

_.W_

The methods of this section require that we know @ , but in 7.4 we will learn methods to

. f
QDhMQ/ a \ N without knowledge of the value of
6 Ao sk
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he pouiaton must either be_ (\0( TNy dist owlah o« %0

L %o ~
n — , the population does not need to have a S OY\/ that is

% Y\O(W\O& as long as it is QSO@QQ}J\
nG(m . As long as there are no Glﬁ\d \Q»(g and ifa

Y\lg)"OONO\W\ of the QO\M\D\ dO&R& is not de\O’hCQQQ)ﬂ
different#om being b—Q\\ QV\O\ﬂﬁd\ , the nO{MOJ]M requirement is

satisfied.

SAMPLE SIZE REQUIREMENT
The W\r\(\‘\m\/\m sample size actually depends on how much the QOOV\YQh O‘ﬁ
(A\S\T\\Omg\(\/ departs from a F\D( {'{\Q\ dké)“r\\()\)éﬂ@f\/ . Sample sizes
e
of \b to %Q are sufficient if the population has a dts*ﬁ\ﬁ\mo\f\/ i
that is not far from (\O( \N\O~\ , but some other populations have (7\\%’\:(\ b\};\’\ Ons

that are extremely far from Nor W\(L\ and SO\W\(\)\QJ g\&g
70

greater than might be necessary.

CONFIDENCE LEVEL

The CO"\’SL\'CX@"\ QL 1(\\%0/( \f(K\ is associated with a C'Oﬂﬁ OQQ/V\QQ*’
Doyl sene 43w 045 e (o000
,Q\Ov,\/& gives us the __ SUCCLE) (42 o the PF OCQAMQ/
used to construct the confidence interval. Remember®e _ X _isthe O(Y\P\QM

the (Om_ci CXU\@ QQVQQ/

- | ~d 2 45
257, lavel o)fcmfﬂo“oﬂ%‘* | 0 A= 0.95
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Example 1: Find the indicated critical value Z,/>.

a. Find the critical value that corresponds b, a=.04
to a 98% confidence level. (}Y\) 0<

| -« = &\%Z Q(\\:O @
x= (.00 J U)(Vb Q/X’

0‘/23 0. O\ %% 0@0
PROCEDURE FOR CONSTRUCTING A CONFIDENCE INTERVAL FOR A WITH KNOWN O . (Tob
1. Verify that the (QQW(UY\Q/Y\\“S are SO\HS%Q(L . 16%
2. Refer to table A L or use TMV\Y\O\OO\ Y to find the Cﬂiﬁ QIQ
\/ O\\UUL &-0‘/. that correspoerjs to the desired
Confidance. /QQUQQ
3. Evaluate the mO\m\i(\ of _ TO E= d/z-
4. Using the value of the CU\( C MQOA\ QQ\ mO\‘(Q of 200
E and the value of the (me e W\Qva}/\ 32 ,find the values
of the C,O(\’%d())!\& \(\)TQI\/GQ Qim(\jﬁ :
aa X TE  Substitute those values in the M\Qf 0\9\
%o(m e CONTdONG  (Nfo{v) . Y- < M<XHE
v XEE o (R-E X FE)

5. Round the resulting values by using the following round-off rule.
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ROUND-OFF RULE FOR CONFIDENCE INTERVALS USED TO ESTIMATE U

1. When using the O(io\m set of (}\&@\/ to (O%H\Adf

a confidence \(\%U VOQ , round the OOTN%AQ/{\QQ,
1 (\}M VG WS w0 oNe R
O\Qdm&\ place than is used for the (O 19) f\dgv set of data.
2. Whenthe _ O EO\\"(\O& set of datais__ | A_(\QY\OU\W\ and only the
SN \/\d Sh\/\ Sh\ s (ﬂ)ii S ) are used, round the
( OY\SIV idQV\dL l(\lVQf \/O\Qv limits to the same number of digits as the
S Al -~

Example 2: A simple random sample of 40 salaries of NCAA football coaches has a mean of $415,953.
Assume that 0 = $463,364

a. Find the best point estimate o ean salary of all NCAA football coaches.

b. Construct aLS% confidence interval estimate of the mean salary of an NCAA football coach.
|- = qg?() (\X\Q%g’ ')_(—»ELU\L)()FE
o« 2 0.05 C

4,2 0-029 ¢% mmsg.mwsmsmaa
2 |

, Z - 143597, 9913
A20.015 z@ 415953143597, 33

Z . ) 272355.01
0.025 E Ty G r S M%oﬂ G4 415953+143597. 99

559550, 99
|46 ¥

c. Does the confidence interval contain the actual population mean of $474,4777?
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Example 3: Polling organizations typically generate the last digits of telephone numbers so that people

with unlisted numbers are included. Listed below are digits randomly generated by STATDISK. Such
generated digits are from a

of 2187
1 1 7 0 7 4 5 1 7 6
a. Use the methods of this section to construct a 95% confidence interval estimate’of the mean of
all such generated digits. = _
uch g ¢ ‘ o] E 2{}( \r‘ X E Z M L )( f E/

1ar Stats n=10 h Jno Lyl 39 N 9
2x=39 vz - M . -
$x2=227 =54 =9, :01 25\ 0!

sohmm g \DME
" ) > (A6 £ R
2,2 % s LAkl B~ 109

b. Are the requirements for the methods of this section all satisfied? Does the confidence interval
from part (a) serve as a good estimate for the population mean? Explain.

No Tha Wsfooan o gimgam Q/O\(Ja \g%\(frdm
ﬂ “ ooll-s mw%osoﬂw uemants

T gend meb, The CT s et ofﬂeéhwb
ol MQD?M\MWW =7 %Q (ﬂ,

Objective: WN\Y\Q W\D \(M%&« O\SO\}N\Q\Q/ SY‘O\&M}Q inocdof k)
estivnode U Qogv@(i 0N Pragi i

Notation:

Mo pop- emn X 15 Shngle meo °‘ > \%BWQ
R chandordderiation £ 19 deaed W\Mﬂm of ol .
Requirements:

jam le gt ke a S5, @ misk be lnown,
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ROUND-OFF RULE FOR SAMPLE SIZE n

If the (DW\DMQ(}\ sample size 1\ is Y\D’\r \'3(\&0\ n\mw , round
the value of h w& to the next R !M (;& WhO\Q/ ﬂW(Y\@U

Example 4: A researcher wants to estimate the mean grade point average of all current college students
in the United States. She has developed a procedure to standardize scores from colleges using
something other than a scale from 0 and 4. How many grade point averages must be obtained so that the
sample mean is within 0.1 of the population mean. Assume that a 90% confidence level is desired. Also
assume that a pilot study showed that the population standard deviation is estimated to be 0.88.

X = 0‘\0?0 | - %A Y\ ~
4 = 0. N E
°</11 0.0S

4G 45 048\
o2 LS | o1 O
= 033 O,\

-

£20.|

7.4 ESTIMATING A POPULATION MEAN: SIGMA NOT KNOWN
I s section, e present methods for aﬁﬁm&ﬁm : oom»Qqﬁ o
aaNTINAN when the population S)WM\O\(N( A d@\/ tﬂhé\/\
G isnotknown with @ unknown, we use the SWA‘QN\)Y JC
O\\SW\\D U&\O‘f\ nstead of a_ N N d\ij m \O\Eﬁoﬂ
assuming the relevant ____ (€ Qo\ M\(QW\Q)(\J(S are satisfied. The (”\Mdmjf
h d\\S ’\’( \&)\/&\’\ O\(\ was developed by William Gosset (1:76-1937). William

Gosset was a Guinness Brewery employee. He needed a distribution that could be used with small

a\low)

N
samples. The brewery where he worked did not the publication of research results so he

published under the pseudonym * S’S'uv | ”. In real circumstances,
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SS is typically U\(\\/\‘(\ 0\9‘(\, which makes the methods of this section

(QN \5){\ U and (\)(O&//\)\ QQQ\

POINT ESTIMATE

The SO\W\Q\Q/ W\Q.Q\!(\ ;(ﬁ is an W(Q@Qd\ estimator of the
Wano 0N M

STUDENT t DISTRIBUTION

If a population has a V\O(W\O\\ distribution, then the distribution

sa_Shudgnt t didtlonin e
all samples of size {\ . Z}&!A@[{ 55 L (* lgﬂ lkzlA \ |(F\_is referred toas a
t d ( S \OV&JY O\ Becausewe_AD V\O/\\ know the value of the
pepullahion  Standard deviakion ¢
L5 hW\O\X“& it with the value of the SO\‘(Y\O\ %ﬂd@fm
/7\ (VA O&Sﬂ LA\ § . but this mtroduces another source of [M\W W\hﬂ\

especially with ﬁm\ ;(AW g‘ )&QS— . In order to maintain a desired
Contidonc el

, we compensate for this additional unreliability by

making the (,O‘(\XY\ (XQX\ Q \QW\/G\\ U*)\ M : we use
Cﬂ\/\ CU& \/ Q\\AQQ t"(/l that are W@M than the

C (\\T ol vodies of Z&/L from the YO( W\QQ/

A 5H lb\/\hm AL h\:\ C Al \/O\Q\Ub of t:"(/f" can be found
using )W@\(\(\O\OB\:) or Tabl@ A'\?) .
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