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h. 6 - Part 2

- The Central Limit Theorem
(Distribution of Sample Means)
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n: sample size taken from population .n s e 4 @isl gaiza: Ma o

A sampling distribution of sample means is a distribution using the

means computed from all possible random samples of a specific
size taken from a population Properties of the Distribution of
Sample Means
1. The mean of the sample means will be the same as the
population mean.
2. The standard deviation of the sample means will be smaller
than the standard deviation of the population, and it will be

equal to the population standard deviation divided by the

square root of the sample size.

X - .. . T
l.z= X7 Usedto gain information about an individual data value
G
24U B when the variable is normally distributed.

2.z= X—/%/—,ﬁ- Used to gain information when applying the central
c/~+n

0 leas abe D 8 .
limit theorem about a sample mean when the

variable is normally distributed
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‘Example:
The mean weight of 15-year-old males is 142 pounds, and the

standard deviation is 12.3 pounds. If a sample of thirty-six 15-
year-old males is selected, find the probability that the mean of
the sample will be greater than 144.5 pounds. Assume the

variable is normally distributed. Based on your answer, would

you consider the group overweight?

p=142 ,0=123 and n=36
P(x' > 1445)

/ \, //\\
_p | s 144142 /

L >3 J B

V36 :

=P (z>1.22) (\)‘;pi;))é_fj)ld|w|_‘u ..
= | —0.8888 RN FFEL T
=0.1112 e

’4
=11.12 % ?3312'5 29y Js a9

e No: since the average weight is within 2 standard deviation of

the mean.

: : /‘6 )
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Example:

“The average age of chemical qngiqee{s i1s 37 years a standard
deviation of 4 years. If an enginggﬁr:fg%nn employs 25 chemical
engineers, find the probability that the average age of the group
is greater than 38.2 years old. If this is the case, would it be safe

to assume that the engineers in this group are generally much

older than average?

p =37 , o=4 and n =25
P (x'>38.2)
=ples 38.24— 37
V25

= > .

| P> 1) vt gz
= | —0.9332 (Ji~ev1 ) o) lt ooy MY
— =] = bIeutgy

0.0668 SRt et

=6.68%
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Example:
The average annual salary in Pennsylvania was $24,393 in 1992.

Assume that salaries were normally distributed for a certain
group of wage earners, and the standard deviation of this group
was $4362.
Laladd
a. Find the probability that a randomly selected individual
earmed less than $26,000.
b. Find the probability that, for a randomly selected sample

of 25 individuals, the mean salary was less than $26,000.
c. Why is the probability for part b higher than the

probability for part a. |

u= 24393 o= 4362

26000 - 24393)

(a) p (x<26000)=p (z < e

=p(z<0.37)

(b) x =24393 . o= 4362

P (X' < 26000) =plz< 2600(213—6724393

J23

=p(z <1.84)
=(0.9671

(¢) Sample means are less variable than individual data.

: : /.6 ’
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Assume that the mean systolic blood pressure of normal adults

Sfouds
1s 120 millimeters of mercury (mm Hg) and the standard

deviation is 5.6. Assume the variable is normally distributed.
If an individual is selected, find the probability that the

individual's pressure will be between 120 and 121.8 mm Hg. '
If a sample of 30 adults is randomly selected, find the probability

that the sample mean will be between 120 and 121.8 mm Hg.

@ Why is the answer to part a so much smaller than the answer to

part b?

120-120 121.8 —120)
z < I ———————

54
A

() p(20<x<121.8)=p ("2

=0-6255—0-5 =(.1255 d

0

0-5 ALNEV G2 80,8037 g 02

(b) Lt =120 , 0=256 and n =30

120 - 120 121.8 - 120

P(120<x'<121.8) =p | 5= <z <

=p(0<2<1.76) =0-9608~ 0-5
=0.4608 ‘

. a.s 2 lﬁ\l”
. , - , . " A b i
o5 Lm&"wéﬂe“d;é’[e 1476 at o

(c) Sample means are less variable than individual data .
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A survey found that the microwave oveans have an aver

0.5 year. Assume the vanableis normally distmbuted
repleced if a warran:y of 18 months were given?
A) 2.13% B) 228% C) 10.58% D)0

[ .

= U0 |8

loo 9 v —— s Percent _

(oo %

sl y

-~ o0-c0l3 X

= 0'1.3 ‘/v

um——"

T

ase
Wh
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iife of 3 years with a stzndard deviation of
hat percent of microwave ovens would be

¥* HVeraj\, =3

.’
¥ & -~ o.5
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¢
7

05

P(35<X <a)=0.6309 u=1oo
A) 1155 B) 1015 C) 845 D) 155 5 = 1o
D :
(95< X < 3 > — 0. 4309
:»?(93—-/00 <Z<5—-—lco '\':.0-6303
lo lo
== F ( ——-0'5" < 2 < _______.a;_[oo ) fng [ 6303
o}

N\,/\_——A———/\ﬁ/\/\/\f\/\/‘\/\/\/\/\f—v

0 5u—v\}—"3 Lr//—-»ﬁpt_,,_u L;S’ ow);q__.,f_pw,ﬂ_,;’lub/’jjni

Y v ’ » A =" L ) -

¢ CCep=l B (s (fw U o S ,5

7 4 les ; T
T B e L =N

56_]—/"]@—{"(’ ;.s.;__a5/_J

0.6309 ap\__1}

L.

{o

v
8
—— <
J: o gk
ey %\

— 5
3< - {00 _ _E<__5 #
?( ) P<d,d'¢”—j) 0- 03a9";;}$%
:?(t < “m) = 0:6309 4+ 0.3085
. 2 a-loe
P(‘ < > ):0939‘7‘ <__.,,,.;,,__( -
d = loa . Ej’_{_; s fen
=13 =
le
3~¥°é = (155)(1e)
= (l-}'j)(/a)+iac —d=]|5.5
_-].——"_
. » o e
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e value of z such that the shaded tail areas equals 18%

018 = Olh e penbit Gam_rg e

5.‘ 809 = 018 = 9&9;)11 ~9 921 -
A)14 B) 134  C) 122 D) 147
sy
Pt
9.09 .09
. . . i “
S5 (28 5.09 et nt S0l -2 & Z

0901 U] 20 L i
~1.39 aLGEO-Z oS5

———_%(-2 — 1.3%

s an—EVY

e

Find the value of z such that the shaded 1ail areas 2gquals 0.10

[
- 0

iﬁ 164 B) 128 C) -1.96 D) 0.25

- nooo = F :
0-0_9 o \_)/'\—‘/ ! \7/__)
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P(X <a)=0.8655
A) 101.1 B) 1133 C) 1222 D) 1111

_ju:loo s =lo

g —loo
Pz <& _Té__) = 0.8685

—

~ S e [
0.4 T 1.4 (L1 }

{ 1. S 5

= d —loo = (I-11) (o)

= 3 = (1.t1) (o) 3 loo

. /.
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Use ihe followiag to answer qusstions

Let X'be a normally distributed random varizble with mean 100 and 2 standard deviation 10. Use this
information to find the value of z such that

P(X >a)=0.0427
A) 10172 B) 172 C) 1172 D) 828

P(X >8 ) = o 0427

=P (2 >1== 0. 0427

io

P2 L2 0,953
fo

w2 CA 1.7 (Ui o1 0.9573 ,vsv———fda_"__) oK

{ é}é*é}’}é—g}
3 — F

L
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Use the following to answer guestions
Hi

Thetime Ty to trave! Lt B through city center {rcad Ry) is normally distibuted with mean 10 minutes
ot b A1 =5 . R
and standard deviation 2 mi . 14
The time T 1o trav road (road Ra) is normally cistributed with mean'ls
ninutss and standa al minutes.
You have 12 minutes to ravel rom B on an imporiani appointment. Use these informarion to solve the
foilowi ag ’
100 il (PL - i 5 ; g =

P(T.>12)

A) 05387 D) 0.1587 - e

? s
] 'L}{f"‘-%_—g‘) g—-’..n,; o
- (2~ 15 ( )
P(Te >i2) =P(Z. > 3 =f( 2, >-!
_ : ,
=1 =0.1587% :[0-84'13’
Sm—,
» P(T; > 12}
A) 0.1387 B) 0.5587 C) 0.3413 D) 0.8413

J"‘S ”"g}WL‘\ o]

[

P{Ti>12) = P{:‘E{> ot 1‘3) P( ) > ):: Oa!SS?:;

v L = - 5:8%13
our correct decision is

pad 7"
A} Ry Es’:etterth&":éz C) BothR; and R are the same /ﬂ
B) Riiszotes goodasR: D) Riis :=r'=rtnanR1 l
rQi i 59“1‘6? ,%BM R, ((}ﬁ; Ry 0240305 f-«-}if”—d”

3
TCtha . N Y .. - > ~
[f'the scores for a test Ha ¢ amsan of 70 and a standard deviation of 12, find the percentage of
scores that wiii fzll below 50. Assume the test scores are 1y distibuted. & ° p
i tall below e s 2re normally distributed. ¢ -
_7' 91 (
. -2
A) 35.54% B) 4.75% C) 42.07% D) 45.54% =

- . £ — Fo -
=P (2 < 7 ) =Pz < —167)
12
4 ¢ /-—
Sl Jyp o L Lo a2 €
= po.-0 4325
:\—T?‘ P - 2
ihe peic 9e = 8-9YF5 X
7

. . P
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Use the following t0 answer guestions

& =50

¥

etween S275z2nd S

C

=fP(-05L2L05)
= P(2Lo5) = pl{zd~05)

08915 - 08-3085 = 0-3323

Ifa random sample o
of theszmple 1s betwes
A) 0134 B) 043

CSE%?I&T)—‘%M = 9

A / 2F5 =380
Plas52 v & 325) =39< 5o
Nog

N

=P(-15 L2 <15)
—p(2<gyv5) — P& L-15)

= 0.3332 — o0-065¢8
= p.885Y4

Cm——————
oo

_®- 5 )
sba>-| - Oluoly —— (824, 87ap. 000101 — |
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Use the following to answer questions
. . . et ‘ ctmriand
"The rmoathly income, ¥, of a family in a given city is normeally distributed with mean $3000 and standard
dsviazion $500.
The probability that a person selected at random eamns a monthly incoms between $2300 and $3500

4

A) 03413 B) 05826 C) 0.1587 D) 03174

E(2,5'00< X < 3500)

2 ~— 3600 3500 — 3000
= p [ Beemdeee o o5 o 3R )
\ Soo 500

= ( N = 1)
. - - . }
fué’l)(\fa}‘/ r‘(l“(_ifﬁi-««’ig/},e.; Jy S oy ;
4
—0.2%13 = 0-1587 — 0. 4825
=

It a random sample of size 9 is selected 2t random, find the probability that the mean income of the
sampie is berween $2500 and $3500
A) 0.0013 B) 0.4987 C) 0.9974 D) 0.5601

P( 2500 X < 359°)

3560 — 3000 )

¢ 9

:P(ZSoo-—-gooo <Z<

Soo

Vo

:F»(N'—S oz = 3

, 7303 e s e )
eI L i P,f;_fUJl o X RN

i

—

= 0.-998% — 0-00l3 = 0:-99FY%

_= )
sbad-| - Oluply — 1824 S22 il —

L— 0566664790



—— STAT 110 (1432/33) __@_ LTI LT p—

Use the following to answer questions

The time Ty to travel from A to B through citv center (road R)) is normally dismibuted with mean 20 minutes

and standard deviation 5 minutes.
The time T» to fravel from A to B through a new ring road (road R:) is normally distributed with mean 15

minutes and standard deviation 8 minutes.
You have 17 minutes to travel from A to B on 2n imporant appointment. Using this information, soive the

foliowing

P (T > 17)
A) 0.2743 B) 0.7257 C) 0.2257 D) 0.7743

P(Tgv>r?)

(7 — 20
=Pz > ==

|
[l
;l

|
iy

[

I
|

——— bt s e T e

—9.8

e AN IFPSSTINS
@o.gMJ,é’Q@L(ii GBL | o=

P(T2>17)
A) 0.3987 B) 0.0987 C) 04013 D) 0.9013

P(T. >19)

=P(2, > 13222

=P(2, > o-25)
=i — 0.59g

. ) . "'a

, : ' ! - .

=lo.40 | ) —#all J Lre us -
025 pds Sipac Gy pesi | s

Your correct decision is

) Ruis betrer than R, C) Both R and Rz are the same
B) R is better than R D) R:isnotas good as R,

L 0566664790 —— suas| - Olwaly —— (82487200001 —
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Use the following to answer questions

Let X'be a normally distributed random variable with mean 100 znd 2 stzandard deviztion 10, Use this
information to find the value of @ such that

Pla<X <111)=0.6223
A) 97 B)95 C) 938 D) 93

= leo - 9= lo

Pla <x < ltl) =oc 6223

F 2'—'195 < % < ”] _150 ) :.ouéézz.g
[o o

JD 8 — los » :0-52_23
{

o : ,_,{,/ g« H 223 FAUNE. U RV §
7 - i, - ?

"—’.;_..!“‘:..JU’-" L,,._._\j_/’/ u-‘x_?{,&-iu ﬂ.ﬁ)!—‘—j’
d— ios f

Vo—Ji =28l o M

§,;~_5dfsz.,/§m_;»é»} i~

P(2<t1) —p(z<?

io

i } =0.6223

&f-%
-
. -

0-8643 — P(2 « &=loo :c.;"aag

Io

1}
-

e, e -~
A!:)_a,aéq'z - 0 F 2273 - F(z_< a—lac)
io

' N
P2 L a——\T“l = 00242  e— @ oS$p0 S

2= =07 Q.r:_:' ol

&“‘QQ — —e.]
> ‘e

= 84 —~loo = ("“3'7)C‘°)

d = (=2-7)(1e) 4 los {3 = 93

e
— 0566664790 —— slas| - Oluoby —— (824 &7ap 00l —
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Use the following to answer guestions

Let Ty, the time to ravel from A to B through zn old road, be normally distributed with mean 22 munutes and

standard deviation 5 minutes.
Let Ts, the time to travel from A to B through 2 new road, be normally distrjbutad with mean 16 minutes and

standard daviation 7 minutss.
You have 19 minutes to travel from A to B on 2n imporiant appointment. Using this lmormation, solve the

following
Your correct dacision is that the newroad is ... the old read.
A) szmeas B) notasgoodas C) worsethan D) better then
x5 old road pzzr ( & =5

[ ——

P(T «13) =P(2<

L. |
R4 Mew read Iy
PIT. <19 F(%<») P2 <2.%43)

s o
L R i Al

- P(T;_(;g) = 0-5654;

e PUTR) > P(T)
New raaal v S1o PRl L (d;tc..s; 0) E—i frmi JeT

ﬂ/ew road (S beﬁegha« old road

P(T1<19) ST =
A 075 B oznt QomsT D) o2st
P (T2<19) PRI

A) 0.4013 B) 08013 C) 0.0937 D) 0.66541

L— 0566664790

e
sbad-| - Olwply — (624 fap ] —
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Use the following to answer questions
mean 100 and 2 standard daviation 10. Use this

s
il i . . .
iniormzation 1o find the value of @ such that

P{X >2)=0.0281 - _
A) 191 B) 119.1 C) 80.9 D) 15.1

M = oo

-
BN
W)
L

1\
0

I3

- -
Tt Gt

n.0281 ::'\0'5’7?‘53*‘ _ S
. ] : _ > (- 91= !
1

Py
fe=

{ .
= A-lce :('1-90({0)
g =(1-%1)(1e) + 1ee
a = 119~1
-
P(S0<X <a)=06519 ST
A) 90.0 B) 108.8 C) 110.0 D) 91.2 o=
=
' 'lﬁﬁi'_—;\‘\
e
Plsox x = /3)-—0 6519 rj—ﬂ—-‘—"‘f | e
.' 790 —]a2a - A ~leo - L8519 v= io
!9(__3__< z < o ) a a -l
.88 = s

a-—f”) — 0.8519

Pl-1 < z2ga=] |
‘ c0.6519 | 4-lco=(88)014)

Pl2Lizley Lprrg-1) =
je Jy Sl Fass el ot ' g
R a =(e-88)(ic) &loe

L P2 aziee) =f;.‘§‘;“1,£‘f-}’-.’:§-"f:‘t;' G
1o e <" 85‘{92'8

% _2__—_0,88 k‘wgé"f"”,
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Use the following to answer questons

The weekly income, X, of a family in a given city is nermally distributed with mean 5200 and standard
deviation $25.

The probability that a person selected at random eamns a3 weskly incéme between $150 and $250
A) 03174 B) 0.9542 C) 06826 D) 0.1587

f# = 200 g :25
P 150 < x < 252}

=P( -2 < 2
J581 P -2 (2 pwondl s 2i2 Oy
.'}5.»-93}3 Uw’”‘;\, J»{’:{ﬁ%f;g -

If a random sample of size 4 is selected at random, find the probabi
sample is between $187.5 and $212.5
A) 0.4987 B) 0.6826 C) 0.0013 D) 0.9974

lity that the mean income of the

S*a-m?!e sSize n =4
P (1825 < x < 212.5)

, 18%.5— 200 212:5 = 2o0p
:? ( 25 <2< 25
| & 7

=P{ -1 <2< 1) ’
' Jsdlp -1 (»:),._a)’p;‘u.i_ol
oI AL Sy Qs

= 0.3%i3 - 0-1537 = &0-68?_6'

— 0566664790
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To qualify for the medical school, the student must scorein the top 10% on a general test. The test
has a mean of 200 and a standard deviation of 20. Find the lowest possible score toqualify. As;ume

test scores are normally distributed.

A) 276 B) 128 C) 256 D) 226

P( X > 3) =olo

5:89918} = 3V Le2i <F

1-2%
3,—
ﬂ —
\Z.=

Find the probability for £(0<z<167) =\

A) 04525 B) 0.4207 C) 03554 D) 04554 —\

. o0-5
S, u)a—?(/’ \-63‘@@:&' > Led
0.5 g,u i
= 5. 525 — O (_ %5’35}

L 0566664790 S c\sp>\ ooy — lglALSAAD oul] —
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When the distribution is positively skewed, the relationship of the mean, median, and mode will be ...

A) mode > median > mean. C) mean< modg <median
B) median < mode < mean. R)' mean > median > mode.

A
-positive  skew T agil
mean > wmedian >‘“‘"le -

i

‘ i Kew
7 'eéahve s o>1»,'g-,';
wmeam & medidn & mode | —

[ S—

Sjmmeffk sKew

Meatv\:‘mec“&v\ :moée A

A distribution of the means that are computed from all possible random samples of a specific size
taken with replacement from a population.” The previous statement ;s the definition of ...
A) central limit theorem B) empirical distribution C) sampling distribution D) sampling
error '

(2

\')SBWP[("H‘j J{Sfri’[auﬂom .

Py

® Sampling error is the difference between the sample measure and

the corresponding population measure due to the fact that the

sample is not a perfect representation of the population.

- , /.5 )
L 0566664790 sbas-| - Olwoly —— (824 &7ap 00l —
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The standard.deviation of a distribution is 20, If a sample of 225 is selected, what is the standard
error of the mean

# 7 4 3 6" = 2o
A) 45 By 3 C)3 p) 4 =225
o 29 _ 4
Stamdard ervor of the weam = — = G 3

Find the value of z such that the shaded tail areas equals 0.61

o3 /\\ 0-325 -y
WAV ottt e
T ' \ D~ i \rY ,c = E
A) 0.1~ B) 0305 C) 0.195 D) 0.51 6 ) “'.“ - N
— 0ol Radeit) oo Sf

A
L
S
.:_-o_:__é_"—_-_- 0.305 A
A
D

[

.0.3350 :

5 e S g Ln
o , ’. ') e

051 @ qpall= oy v Jo 51§22 oo

Suzpmcrn
enn

pe 22 =zo-51

— 0566664790
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Determine whether each stement is true or false. If the
statement is false, explain why.
@The total area under a normal distribution is infinite. .’ )
@The standard normal distribution is a continuous distributior. (if

@AH variables that are approximately normally distributed can be

transformed to standard normal variables. &

.The z value corresponding to a number below the mean is

always negative.

@The area under the standard normal distribution

to the left of z = 0 is negative. (x)

The central limit theorem applies to means of samples selected

from different populations.

s

Select the best answer.
@The meah of the standard normal distribution is

& 0 b. I c. 100 d. variable
Approximately what percentage of normally distributed

data values will fall within 1 standard deviation above or

below the mean?

8 68% b. 95% c. 99.7% d. Variable
Which is not a property of the standard normal distribution?

a. It's symmetric about the mean. [ It's uniform.

¢. It's bell-shaped. d. It's unimodal.

L— 0566664790 C\JD}\.— CJ\.I.;O\!] B L_glALSAADI-Q-mJI —
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When a distribution is positively skewed, the relationship
of the mean, median, and mode from left to right will be .

a. Mean, median, mode

@ Mode, median, mean

¢. Median, mode, mean

d.'Mean, mode, median

(LD The standard deviation of all possible sample means equals

a. The population standard deviation.

b. The population standard deviation divided by the population mean.

& The population standard deviation divided by the square root

of the sample size.
d. The square root of the population standard deviation.

Complete the following statements with the best answer.

6:) When one is using the standard normal distribution,
P(z<0)= 05

‘:5 The difference between a sample mean and a population

mean is due to SEMRET 1) o
The mean of the sample means equals [MyHEIRTRTITE L.

@ The standard deviation of all possible sample means is called

Seaidard ertor of the mean}
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[ =z] o000 0.01 0.02 | 0.03 001 [_0.05 0.06 | 0.07 0.08 0.09 ]
-3.4 || 0.0603 0.0003 0.0003 | 0.0003 0.0603 | 0.0003 0.0003 | 0.0003  0.0003  0.0002
-3.3 {| 0.0005 0.0005 0.0005 { 0.000¢ 0.0004 | 0.0004 0.0004 | 0.0004 0.0008 0.0003
-3.2 || 0.0007 0.0007 0.0006 | 0.0006 0.0006 | 0.0006 0.0006 | 0.0005 0.0005 0.0005
-3.1 || 0.0010 0.0008 ©0.0009 | 0.0009 0.0008 | 0.0008 0.0008 | 0.0008 0.0007 0.0007
-3.0 {| 0.0013 0.0013 0.0013 | 0.0012 (0.0012}] 0.0011 . 0.0011 | 0.0011 0.0010 0.0010
-2.9 |[ 0.0018 0.0018 0.0018 | 0.0017 0.0016 | 0.0016  0.0015 | 6.0015  0.0014 0.0014
-2.8 || 0.0026 - 0.0025 0.0024 | 0.0023 0.0023 | 0.0022 0.0021 { 0.0021 0.0020  0.0019
-2.7 || 0.0035 0.0034 0.0033 | 0.0032 0.0031 | 0.0030 0.0029 | 0.0028 0.0027  0.0026
2.6 || 0.0047 0.0045 0.0044 | 0.0043 0.0041 | 0.0040 0.0039 | 0.0038 0.0037 0.0036
-2.5 || 0.0062 0.0060 0.0059 | 0.0057  0.0055 | 0.0054 0.0052 | 0.0051  0.0049  0.0048
-2.4 || 0.00s2 0.0080 0.0078 | 0.0075 0.0073 | 0.0071 0.0069 | 0.0068  0.0066  0.0064
-2.3 {f 0.0107 0.0104 0.0102 | 0.0099 0.0096 | 0.0094 0.009! { 0.0089  0.0087  0.0084
-2.2 || 0.0139 0.0136 0.0132 | 0.0129 (00125} 0.0122 0.0119 | 0.0116 0.0113  0.0110
-2.1° || 0.0179 0.0174 0.0170 55 0.0158 0.0150  0.0146  0.0143
-2.0 j| 0.0228 0.0222 0.0217 | 0.0212  0.0207 | 0.0202 0.0197 | 0.0192  0.0188 0.0183
-1.9 |[ 0.0267 0.0281  0.0274 | 0.0268 {0.0262)| 0.0256 0.0250 | 0.0244 _ 0.0239 . 0.0233
-1.8 || 0.0359. 0.0351 0.0344 | 0.0336 0.0329 | 0.0322 0.0314 | 0.0307 (O 0.0294
-1.7 || 0.0446 0.0436 0.0427 | 0.0418 0.0409 | 0.0401 0.0392 | 0.0384 ©.0375 0.0367
-1.6 || 0.0543 0.0537 0.0526 | 0.0516" 0.0505 | 0.0495 0.0485 | 0.0475 0.0465 0.0455
-1.5 || 0.0668 0.0655 0.0643 | 0.0630 0.0618 | 0.0606 0.0594 | 0.0582  0.0571  0.0559
-1.4 || 0.0805 0.0793 0.0778 | 0.0764 0.0749 | 0.0735 0.0721 | 0.0708  0.0694  0.0681
-1.3 || 0.0958 0.0951 0.0934 | 0.0918 0.0901 | 0.0885 . 0.0869 | 0.0853 0.0838  0.0823
-1.2 (| 0.1151 0.1131° 0.1112 | 0.1093 0.1075 | 0.1056 0.1020 0.0985
-1.1°{f 0.1357 0.1335 0.1314 | 0.1292 0.1271 | 0.1251 ©0.1230 | 0.1210 0.1190 0.1170
-1.0 |} 0.1567 0.1562 0.1539 | 0.1515 0.1492 | 0.1469  0.1446 | 0.1423  0.1401  0.1379
-0.9 || 0.1831 0.1814 0.1788 | 0.1762 0.1736 | 0.1711 0.1685 | 0.1660 - 0.1635  0.1611
-0.8 |} 0.2119 0.2090 0.2061 | 0.2033 0.2005 | 0.1977 0.1949 | 0.1922  0.1894  0.1867
-0.7 |{-0.2420 0.2389  0.2358 | 0.2327 0.2296 | 0.2266 -0.2236 | 0.2206 - 0.2177  0.2148
-0.6 || 0.2743 0.2709 0.2676 | 0.2643 0.2611 | 0.2578 0.2546 | 0.2514  0.2483  0.2451
-0.5 || 0.3085 0.3050 0.3015 | 0.2981 0.2946 | 0.2912  0.2877 | 0.2843  0.2810  0.2776
-0.4 || 0.34s6 0.3409, 0.3372 | 0.3336 0.3300 | 0.3264 0.3228 | 0.3192  0.3156  0.3121
-0.3 |} 0.3821 0.3783  0.3745 | 0.3707 0.3669 | 0.3632 97) | 0.3557 0.3520 0.3483
-0.2 | 0.4207 0.4168 0.4129 | 0.4090 0.4052 | 0.4013 0.3974 | 0.3936 0.3897  0.3859
-0.1 || 0.4502 0.4562 0.4522 | 0.4483 0.4443 | 0.4404 0.4364 | 0.4325 _ 0.4286  0.4247
-0.0 || 0.5000 0.4960 0.4920 | 0.4880 0.4840 | 0.4801 0.4761 | 0.4721  0.4681 _ 0.4641
0.0 | 0.5000 0.5040  0.5080 | 0.5120 0.5160 | 0.5199  0.3239 | 0.5279  0.5319  0.5359
0.1 || 0.5398 0.5438 0.5478 | 0.5517 0.5557 { 0.5596.  0.5636 | 0.5675  0.5714  0.5753
0.2 || 0.5793 0.5832 0.5871 | 0.5910 0.5948 | 0.5987 0.6026 | 0.6064 0.6103  0.6141
0.3 || 0.6179 0.6217 0.6293 0.6331 | 0.6368 0.6406 | 0.6443  0.6480  0.6517
0.4 || 0.6552 0.6591 0.6628 | 0.6664 0.6700 | 0.6736 0.6772 | 0.6808  0.6844  0.6879
0.5 || 0.6915 0.6050 06985 | 0.7019 0.7051 | 0.7088  0.7123 | 0.7157  0.7190  0.7224
0.6 || 0.7257 0.7291 . 0.7324 | 0.7357 0.7389 | 0.7422  0.7454 | 0.7486  0.7517  0.7549
0.7 || 0.7587 0.7611 0.7642 | 0.7673 0.7704 | 0.7734 0.7764 | 0.7794 0.7823  0.7852
0.8 || 0.7881 0.7910 0.7939 | 0.7967 0.7995 | 0.8023 0.8051 | 0.8078  0.8106 0.8133
0.9 || 0.8159 0.8185 0.8212 | 0.8233 [0.8264) | 0.8269  0.8315 | 0.8340  0.8365  0.8389
1.0 || 0.8413 0.8438 0.8461 | 0.8485 0.8508 | 0.8531  0.8554 | 0.8577  0.8589  0.8621
1.1 || 0.8643 0.8665 0.8686 | 0.8708 0.8729 | 0.8749 0.8770 | 0.8790  0.8810  0.8830
1.2 || 0.8842 0.8869 [0.8888]| 0.8907 0.8925 | 0.8944 0.8980  0.8997  0.9015
1.3 || 0.9032 0.9045 { 0.30 0.9082 0.9099 | 0.9115 0.8131 | 0.9147 0.9162 0.9177
1.4 || 0.9192 0.9207 io.smgz{ 0.9236 0.9251 | 0.9265  0.9279.| 0.9292  0.9306  0.9319
1.5 [|10.8333] 0.9345 0.9357 | 0.9370 0.9382 | 09304 0.9406 | 0.9418  0.9429 0.9441
16 || 0.9452 0.9463 0.9474 | 0.9484 0.9495 | 0.9505 0.9515 | 0.9525 0.9535 0.9545
1.7 |[ 0.9554 0.9564 0.9573 | 0.9582 _0.9591 | 0.9599 0.9616 0.9625  0.9633
1.8 || 0.9641 0.9649 0.9656 | 0.9664 {0.9671)| 0.9678 ~ 0.9686 | 0.9693 _0.9699  0.9706
1.9-} 0.9713 0.9719 0.9726 | 09732 0.9733 | 0.9744  0.9750 | 0.9756 [0.9761) 0.9767
2.G || 0.9772 0.9778 0.9783 | 0788 0.9793 | 0.9798 0.9803 | 0.9808 0.9812 0.9817
2.1 || 0.9821 0.9826 0.9830 | 0.9834 0.9838 | 0.9842 0.9846 | 0.9850  0.9854  0.9857
2.2 || 0.986: 0.986¢ 0.9568 | 0.9871 0.9875 | 0.9878 0.9881 | 0.9884  0.9887  0.9890
2.3 || 0.9893 0.9896 0.9898 | 0.9901 0.9904 { 0.9906 0.9909 | 0.9911  0.9913  0.9916
2.4 || 0.9915 0.9920 0.9922 | 0.9925 0.9927 | 0.9929  0.9931 | 0.9932  0.9934  0.9936
2.5 || 0.9935  0.9940 0.9941 | 0.9933 0.9945 | 0.9046 0.9948 | 0.9949 0.9951  0.9952
2.6 || 0.9953 0.9955 0.9956 [ 0.9957 0.9959 | 0.9960 0.9961 | 0.9962  0.9963  0.9964
2.7 || 0.9965 0.9956 0.9967 | 0.9968 0.9969 | 0.9970 0.9971 | 0.9972 ~0.9973  0.9974
2.8 || 0.097¢« 0.9975 0.9976 | 0.9977 0.9977 | 0.9978 0.9979 | 0.9979  0.9980 ~ 0.9931
2.9 || 0.998: 0.9982 0.9982 | 0.9983 0.9984 | 0.9984 0.9985 | 0.9985 0.9986  0.9986
3.0 || 0.993; 0.9937 0.0987 | 0.9988 0.9983 | 0.9939 0.9989 | 0.9989  0.9990  0.9990
3.1 || 0.999c 0.9991 0.9991 | 0.9991 0.9992 | 0.9992 0.8992 | 0.9992  0.9993  0.9993
3.2 || 0.9993 0.0993 0.9994 | 0.9994 0.9994 | 0.9994 0.9994 [ 0.9995 0.9995  0.9995
3.3 || 0.9995 0.9995 0.9995 | 0.9996 0.9996 [ 0.9996 0.9996 | 0.9996  0.9996  0.9997 |
3.4 || 0.9997 09997 0.9997 | 09997 0.9997 | 0.9997 0.9997 | 0.9997 0.9997 0.9938 f

s -Olwply Gm




