Univenrsiry oF Jorpan, ) . (
Fracuiry oF Mepicine
Barcn 2013-2019 Vi Uity ol fardan

EripeMioLocy &

BIoSTATISTICS
O Slides o Sheet . Handout o L] | 11 s

Numbert#l
Title: Qutline + Dr. Ahmad

br. Material
pone Py:
Date:

Lrice:

Desiener By Hﬂﬂﬁ}.‘b{ Ar-Fremar




;‘ E‘;;“*P\;- : Tw o by wedical 36\\00\ ;
 Hhe wean Weighh o 100 Souh-Yeol
wedical Sudents 1s 1uo b, With o
Stawdoi deVidion of 28 1. Calculotte
the Coefficer & Vatiakion oy 7

*’SOM-“Q_V_\_E

i ———XW0 = .2:____, {067
X \L‘@ X\QO —a.\\;%%



D

\ENB . pYobobiliy Distibitions.
- Probabithy isttibutions of Discetelafienes
Del iv(nl\‘i;m “Te ?\m\o‘;\;‘\;—%«é &sﬂf\:n&im ‘% é,&hs_cvﬁi
1 Yosdow Vatiable 15 aYable,, afath, fovela of
\ 7 o¥her device hsed to SPecify oll Rossible Vales

‘;ill of & Ja\'%dejre_ Yandows Vaiable ou_\cmg With ey

! Yesgective PYobabilifie S, .

L EXawale, 3:2.: A public Heallh nuse heS o Case.
\sad of (Bo) FomilieS - LeX uS Consifuct the.
Rebaliihy dishiibtdion of X the nunbef of children
ReX Sommily o s gogulaion. e Sando Hhis Wik
Aateble W which We e one Colwmny X dine

%QSS.\\D\‘Q. ValueS thaio X asSumes /o\.\f\&_’m au@’%\@(
Colowmn, %(X:—_ ‘A) f-‘f\z\e, RQ\YQ\;}@\S'x\'\)\*A\Qi-‘\\,\\RiH“\ ch X
ASSUmes & Pari culy Value, X (Talle %Q»D ,
_9»\%{?\95\:\\1 ey We Cown PYeSerl s Riob Al
| 9\15*‘{\‘0%&'? 10N Wwthe fovna OQ 0\%\@\&\{\ Qf—"w\we '3»29% 1,
e \emathn o eadh Vexrtical o ind @\eg? Me
RWelalsliY Sov ;%&Qﬁxgx{e.s.gw&mg Nalue sl ¥ -

’1




l'?
. A BT
’ E-‘sz:zfso (A5

. ot S
e A et

; . ) - o o
TABLE 3.2.1 . & S "\..,
Pronablhty Distribution of Mumber of Cluldren per l"nmlly in '
a Population of 50 Families
N Frequency of
X ¥ occurrence of x P(X = x)
0, 1 ©1/50 .
1 4 4/50 . )
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3 4 4/50
. 4 9 9/50
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9  } 2/50
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TABLE 3.2.2

Cumulative Probability Distribution of Number of Children
per Family in a Population of 50 Families

e Frequency of

—

X occurrence of x P(X = x) P(X < x)
0 1 1/50 1/50
1 4 4 /50 5/50
2 6 6/50 11 /50
3 A 4/50 ' 15/50
4 9 9/50 24 /50
3 10 10/50 34/50
6 7 i | 41 /50
7 4 1 4/50 - 45 /50
3 2 2/50 47/50
9 2 - 2/50 49 /50
0 1 1/50 50/50
50 50/50
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What is the probability that a family picked at random from the 50 will have
fewer than five children? What is necded to answer the question is P(X < 5),
and this is obtained by determining the value of the cumulative probability
for values of X =0 through X = 4. From the table we see that this is
24/50 = 48.

What is the probability that a randomly picked family will have five or more
children? 'We may answer this question by means of the concept of the
complement. The sct of familics with five or more children is the complement
set of the set of families with fewer than five children. Their sum is equal to
the universal set of 50 families. Since the total probability is 1, and we have
found that P(X < 5) = 48, the desired probability, P(X > 5) is equal to
1—-P(X<5)-1—-48-—52' :

What is the probability that a rancﬁomly selected family w111 have between
three and six children, inclusive? What is needed is P(3 < X < 6), which is
cquai to P(X < 6) — P(X < 3). The probability that X is less than or equal
to 6 is the cumulative probability through X = 6, or 41 /50 = .82; and the
probability that X is less than 3 is the cumulative probability through X = 2,
or 11/50 = .22. Thus, we sec that P(3 < X' < 6) = .82 — .22 = .60.

s
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v 70 PROBABILITY DISTRIBUTIONS

v

conditions.

1. Each trial results in one 0£ two possible, mutually cxclusive, outcomes. One
of .the possxblc outcomes is'denoted (arbitrarily) as a success, and the other is
denoted a fa.l.lurc

2. The probablhly of a success, denoted by p, remains constant from trial to
trial. The probability of a failure, 1 =P is denoted by q.

-

3. The trials are mdcpcndent that i is, Lhc outcome of any parucular lraal is not
achclcd by the outccmc 01‘ any othcr Lnal ;

car e eag .



TapLe 3.3.1

The Binomial Distribution
Number of :ucces:g:; x Probability, f(x)
0 -8 ( 8)qn—0p0
1 ( i') g"
ny -
D) . (2) g""2p?
» (2)e
n n—n_n
A . (n) A
Total 1 1

sequences is equal to (")= n!/x!(n — x)! which is_equal to the number of

B —— T

combinations of n things taken x at a time.

~ In our example we may let x = 3, the number of successes, so that n — x = 2,
the number of failures. We then may wnte the probablhty of obtammg exactly %
successes m n tna.ls as i

o
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Example 3.3.3 Suppo.sc it is known that in a certain population 10 percent of
the population is colorblind. If a random sample of 25 pcople is drawn [rom this
population, use Table A in the Appendix to find the probability that:

_ . i
1. Five or fewer will be ‘colorblind. '

Solution . This probability is an cntry in the table. No addition or subtraction

is necessary. P(X < 5) = .9666.
2. Six or more will be colorblind.

Solution This sct 1s the complement of the set specificd in 1; thercfore,

P(X26)=1-P(X<5)=1- 9666 = .0334

3. Between six and nine inclusive will be colorblind.

Solution We find this by subtracting the probability that X is less than or
equal to 5 from the probability that X is less than or cqual to 9. That is,

P(6<X<9)=P(X<9 —P(X<5)=.9999 — 9666 = .0333

4. Two, three, or feur will be colorblind.
Solution This is the probability that X is between 2 and 4 inclusive.

PR2<X<4)=P(X<4)-P(X<1)=.9020 — 2712 = .6308
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)
. Tapie A (Continued)
“n = 5 (Continucd)
Pl 41 ta 43 A4 A4S 46 A7 AR 49 50
-0 0715 0656 .0602 .0551 .0503 0459 .041% 0380 .0345 0312
1 3199 3033 2871 2714 2562 2415 2272 2135 2002 .1875
2 6651 6475 6295 .6114 5931  .5747 5561 5375 5187  .5000
3 9051 _ 967 8879 8786 .B688  .BSSS  .8478 8365 8247 8125
4 9884 ; 9869 9853 9835 9815 9794 9771 9745 9718 9688
5 |1.0000 10000 1.0000 1.0000 1.0000 10000 1.0000 1.0000 10000 1.0000 ;
n==06

rlolo 02 m 04 05 06 07 08 09 J10
0 0415 BKSS  .8330 7828 .7351 6899 .6470 .60G4  .5679  .5314
| 9985 9943 9875 9784 9672 ° 9541 9392 9227 ° 9048  .8857
2 |1.0000 999% 9995 9988 9978 9962 .9942 9915 9882 9841
3 | 1.0000 10000 1.0000 1.0000 .9999 9998 .9997 .9995 9992 9987
4 | 10000 1.0000 1.0000 1.0000 1.0000° 10000 1.0000 1.0000 1.0000 .9999
5 [ 10000 10000 100U 1.0000 10000 1.0000 10000 1000 10000  1.0000

2l 1 12 13 14 A5 16 A7 A8 19 20
0 4970 4644 4336 4046 3771 3513 3269 3040 2824 2621
1 |- .8655 3444 8224 7997 .7765 .7528 .7287 7044 6799 - .6554
i 9794 9739 9676 9605 .9527 9440 9345 9241 9130 9011
3 9982 9975 .9966 .9955 9941 . 9925 9906 9384 9859 9830
4, | 9999 9999 9998 9997 9996 9995 9993 9990 9987 .9934
s {10000 10000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 10000 .9999
6 .| 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 10000 10000

Pl 2 22 23 24 .25 26 27 28 29 .30
0 2431 . 2252 2084 .1927 .1780  .1642 1513  .1393  .1281 1176
] 6308 6063 5820 5578 5339  .S104, 4872 4644 4420 4202
2 8885 8750 .8609 .8461 8306 8144 7977 .7804 7626  .7443
3 9798 9761 9720 9674 9624 9569 9508 .9443 9372 9295
4 9980 9975 9969 9962 9954 9944 9933 9921 9907  .989]
5 9999 9999 9999 9998 9998 9997 9996 9995 9994 9993
6 |1.0000 1.0000 10000 1.0000 1.0000 1.0000 1.000C 1.0000 1.0000 1.0000

Bl 3 39 33 .34 35 36 37 .38 39 40
0 1079 0989 0905 0827 0754 0687 0625 .0568 0515 0467
1 3988 3780 L3578 3381 3191 3006 2828 2657 2492 2333
2 7256 7064 6870 6672 6471  .6268  .6063 5857 5650 5443
2 0212 9125 9011 891 ge? 8714 8505 8471 9341 8203
4 9873 9852 9830 98 9777 9746 9712 8675 9635 9500
5 9991 9989 9987 9985 9982 9978 .9974 9970 9965 .9959
6 | 1.0000 10000 1.0000 1.0000 10000 10000 1.0000 1.0000 1.0000 1.0000




658 APPENDIX
-“\ Tasre A (Continued)
n= 10

g Ploool 02 .03 .04 .05 06 07 08 09 10
f] unda K171 7374 .66AX 5947 SARG 4840 4144 JAs94 3487
! 8957 YBI8 V655 W4IE YI13Y ¥K2d4 R4E) K121 7M. L7361
2 9999 Y991 9972 993K  O9RKS 9812 9717 9599 9460 929§ .
3 1.0000 l'.DOOO 9999 9996 9990 YUB0 VY64 9942 H912 INT72
4 | 10000 0000 10000 1.0000 .9999 9998 9997 9994 9990  .9984
s | 10000 10000 10000 1.0000 1.0000 1.0000 1.0000 10000 9999  .9999
6 | 10000 10000 10000 1.0000  1.0000° 1.0000 10000 1.0000 1.0000 1.0000
> ol T A2 13 14 15 16 17 .18 .19 20
o | 3118 2785 2484 2213 1969 1749 .1552 .1374  .1216  .1074
| 6972 6583 6196 .SB16  .5443 .SO80 4730 .4392 4068  .3758
2 | 9116 8913 8692 .k433 8202 7936 .7659 7372 .7078. .6778
3 OR22 9761 9687 9600 9500 938 9259 9117 8961 8791
4 9975 9963 9947 927 9901 9870 9¥32 9IS7 9734 9E72
5 9907 9996 9994 9990 9986 9980 9973 9963 9951 9916
6 | 1.0000 10000 9999 9999 0999  YYYE 9997 9996 9994 999l
7 | 1.0000 1.0000 10000 1.0000 1.0000 10000 1.0000 1.0000 9999 9999
8§ |10000 10000 10000 1.0000 ,1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
: Pl 2 22 23 24 25 .26 27 .28 29 30
0 0947 | 0B 0713 0643 0563 L0492 0430 0374 0326 0282
1 #| 3464 3185 2921 2673 2440 2222 2019 .1830 .1655  .1493
2 6474 6169 .SK63  .5558 5256 .4958 4665 .437R 4099  .3828
3 8609 R413 8206 .7988 7759 7521 7274 7021 .6761  .6496
4 9601 9521 9431 9330 9219 9096 8963 .BS19 8663  .8497
5 9918 5896 9570 .9839 9803 9761 9713 9658 9596 9527
6 9988 9984 9979 9973 9965 9955 9944 9930 9913  .9894
7 5999 9998 9998 9997 9996 9994 - 9993 9990 .9988  .9984
§ | L0000 10000 10000 1.0000 1.0000 10000 9999 9999 9999 9999
9 [10000 1.0000 1.0000 1.0000 10000 1.0000 10000 1.0000 1.0000 1.0000
: Pl 32 33 34 35 .36 37 38 390 .40
0 0245 0211 0182 0157 0135 0I15 .0098 .0084 0071  .0060
I 1344 206 1080 0965 860 0764 0677 0598 0527 0464
2 3566 3313 3070 2838 2616 2405 2206 2017 .1840  .1673
3 6228 5956 .5684 .5411  .S138  .486% .4600 4336  .4077  .1823
4 8321 6133 7936 1730 7515 7292 7061 6823 6580  .633}
5 9449 9363 9268 9164 9051 928  §795 8652 .8500 .B338
6 9871 9845 9815 9780 9740 9695 9644 9587 9523 9452
7 0930 9975 9968 9961 .9952 .9941 9929 9914 9897 9877
8 9998 9997 w992  §9%6 .5955 3993 9991  L9%0 0086 9953
9 |1.0000 1.0000 1.0000 1.0000 1.0000 10000 1.0000 .9999 9999 9999
10 |1.0000 1.0000 1.0000 10000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
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\
TaBrLe A (Continued)
" =28

; .01 02 03 04 .05 06 07 08 09 .10
0 7778 _-' 6035 © 4670 L3604 2774 2129 1630 1244 0946 0718
1 9742 9114 8280 7358  .6424 5527 .4696 3947 3286 2712
2 9980 9868 .9620 .9235 .872% .8129 .7466 .6768  .6063  .5371
3 | 9999 9986 9938 9835 9659 9402 9064 .8649 8169  .7636
4 /10000 9999 9992 9972 9928 9850 9726 9549 9314 9020
s | 1.0000 1.0000 .9999 9996 9988 9969 9935 9877 9790 9666
T6 [ 1.0000 1.0000 10000 1.0000 ‘9998 9995 .9987 9972 9946 9905
7 [1.0000 10000 1.0000 1.0000 1.0000 9999 9998 9995 9989 9977
g |1.0000 10000 1.0000 1.0000 1.0000 10000 1.0000 9999 9998 G995
-9 | 1.0000 1.0000 1.0000 1.00060 1.0000 1.0000 1.0000 1.0000 :i.0000 .9999
10 |1.0000 10000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
2 1 A2 K .14 15 16 17 18 .19 20
O | .0543 0409 0308 .0230. .0172 0128 .0095 .0070 .0052 .0038
1 2221 .1805 .1457 .1168 0931 0737 0580 .0454 .0354 .0274
2 4709 4088 3517 3000 .2537 2130 .1774  .1467 .1204 0982
3 |..7066 6475 .5877 5286 4711 4163 3648 3171 2734 2340
4 8669  .8266 7817 7332 6821 6293 5759 5228 4708  .4207
s | 9501 9291 9035 8732 8385 7998 .7575 7125 6653  .6167 -
6 9844 9757 9641 9491 9305 9080 8815 8512 8173 7800
7 9959 9930 9887 9827 .9745 9639 9505 9339 9141  .$909
8 9991 9983 9970 9950 9920 9879 9822 9748 9652 .9532
9 9998 9996 9993 9987 9979 9965 9945 9917 9878  .9827
10 [10000 9999 9999 9997 9995 9991 9985 9976 9963  .9944
11 |[1,0000 1.0000 1.0000 1.0000 9999 9998 9997 9994 9990 9985
12 [1.0000 1.0000 10000 1.0000 1.0000 10000 .9999 9299 9998  .9996
13 [ 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 ‘.0000 1.0000 - 1.0000° .9999
14 [1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
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