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Probability

Table entry for p and C'is the critical value t* with probability p lying to its right and
probability Clying between -t* and t*.

TABLE C ¢ distribution critical values

Upper tail probability p

df 22N .20 15 10 05 025 .02 01 005 0025 .001  .0OOS
| 1.000 1376 1963 3078 6314 1271 1589 3182 63.66 1273 3183 6366
2 0.816 1061 1386 188 2920 4303 4849 6965 9925 1409 2233 3160
3 0.765 0978 1250 1638 2353 3.182 3482 4541 5841 7453 1021 1292
4 0.741 0941 1190 1533 2132 2776 2999 3747 4604 5598 7.173 8610
5 0.727 0920 1156 1476 2015 2571 2757 3365 4032 4773 5893 6869
6 0718 0906 1.134 1440 1943 2447 2612 3.143 3.707 4317 5208 5959
7 0711 089 1.119 1415 1895 2365 2517 2998 3499 4029 4785 5408
8 0706 0889 1.108 1397 1860 2306 2449 2896 3355 3833 4501 5.04]
9 0703 0883 1100 1.383 1.833 2262 2398 2821 3.250 3690 4297 4781
10 0700 0879 1.093 1372 1812 2228 2359 2764 3169 3581 4144 4587
11 0.697 0876 1.088 1363 1.796 2201 2328 2718 3106 3497 4.025 4437
12 0695 0.873 1.083 135 1782 2179 2303 2681 3.055 3428 3930 4318
13 0694 0870 1079 1.350 1.771 2160 2282 2650 3012 3372 3852 4221
14 0692 0868 1076 1345 1761 2.145 2264 2624 2977 3326 3787 4140
15 0691 0866 1074 1341 1753 2131 2249 2602 2947 328 3733 4073
16 0690 0865 1071 1337 1746 2120 2235 2583 2921 3.252 3686 4015
17 0689 0863 1069 1333 1740 2110 2224 2567 2898 3222 3646 3965
18 0688 0862 1067 1330 1.734 2101 2214 2552 2878 3.197 3611 3922
19 0.688 0861 1066 1328 1729 2093 2205 2539 2861 3.174 3579 3.883
20 0.687 0860 1064 1325 1725 2.086 2.197 2528 2845 3153 13552 3850
21 0686 0859 1.063 1323 1.721 2080 2189 2518 2831 3.135 3527 3819
22 0686 0858 1.061 1321 1717 2074 2183 2508 2819 3119 3505 3.792
23 0685 0858 1060 1319 1714 2069 2177 2500 2807 3104 3485 3768
24 0685 0857 1059 1318 1711 2064 2172 2492 2797 3.091 3467 3745
25 0.684 0856 1058 1316 1.708 2.060 2167 2485 2.787 3.078 3450 3.725
26 0.684 0856 1058 1315 L706 2056 2162 2479 2779 3067 3435 3.707
27 0.684 0855 1057 1314 1703 2052 2158 2473 2771 3.057 3421 1369
28 0683 085 1056 1313 1701 2048 2154 2467 2763 3047 3408 13674
29 0683 0854  1.055 1311 1.699 2.045 2150 2462 2756 3038 339 3.659
30 0.683 0854 1055 1310 1697 2042 2147 2457 2750 3030 3385 3.646
40 0681 0851 1050 1303 1.684 2021 2123 2423 2704 2971 3307 13551
50 0679 0849 1047 1299 1676 2009 2109 2403 2678 2937 3.261 3496
60 0679 0848 1045 129 1671 2000 2.099 2390 2660 2915 3232 3460
80 0678 0846 1043 1292 1664 1990 2088 2374 2639 2887 3.195 3416
100 | 0677 0845 1042 1290 1660 1984 2081 2364 2626 2871 3174 3390
1000 0.675 0.842 1.037 1.282 5 1962 2056 2330 2581 2813 3.098 3300
z* | 0674 0841 1036 1282 (1645 1960 2054 2326 2576 2.807 3.091 3.291
50% 60% 70% 80% 90% 95% 06% 98% 99% 99.5% 99.8% 99.9%

Confidence level €




1- PROPORTION Z TEST

This test is used to compare a sample proportion ( p ) to a population proportion (p) or
to determine a confidence interval for a population proportion.

In 1995, 7.741 students identified themselves as binge drinkers
(from an SRS of 140 colleges and 17, 592 students).

Does this constitute strong evidence thal!morc than 40% |
of college students were binge drinkers in T995 '

P) IDENTIFY POPULATION PARAMETER:

D = Properdion of Cotlege shidents Who were
bl'nﬂe, diinkers in 1945

H) STATE HYPOTHESES:

Ho:pr.qo Ha:PJL(O

A) VERIFY CONDITIONS REQUIRED FOR TEST:

a) \/gRS
Say So in pfbbleﬂk

b) N> l0n
N >10(17,542) > 175,420 - prbably
c) \nmgl{] n(l—pujf-_lﬂ - NO(M Sﬂmp Dl'sé

(1759) (¢) 216> (17592) (:60) z10°
1036.€ > (0 v |B555.2 210 v




T)  PERFORM TEST USING L ’I/’ i
a)  TABLEA: ’P \

Calculate z test statistic and check Table:

R s B

7592 P'—’O

( P=1X 10°Y")

p=p, L[LI‘L{O _ 'OqL‘E

b) CALCULATOR:

| 21084

= X!0-27

S) STATE CONCLUSION:
There VI S+(En3 evidence (p = 0) i N:JECJ— He
ond. conclude. {‘ho&' Mo Hhan 4069 o( collri'ﬂe
chidents wew bfnae deinkers in 1445

CONFIDENCE INTERVAL (Use PAIS):

B Nom Samp Dis
After checking for normal distribution|n p> 10 n(l-p )> ID* a 95% conlidence interval for
the proportion of college students who Tave engaged fimtimgedrinking can be found using:

STAT ---> TEST —-> A: |-Prop Z Int 5(.433, .447)

We are 95% confident that between 43% and 45% of college students were binge drinkers in
1995,
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A - Popochion. 2 Tesd-
Conditimns (For Botn Samples)
) Independent Samples

2) SRS
2) NN”\“’\ Qm@lln% Dnék(;\gm%ms
NP, 25 e P2

n(-p)z5 M- p\ 5
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2-PROPORTION Z TEST

This test is used to compare proportions from 2 independent samples.
(4 proj : e 1

In s study done in Michigan, it was determined 38 (out of 62) poor children who attended pre-
school needed social services later in life compared to 49 (out of 61) poor children who did not
attend preschool.

Does this study provide significant evidence that preschool reduces the need for social services later
in life?

P) IDENTIFY POPULATION PARAMETERS:

?‘ - E){D?a("{im o preschooled chuildaen needing Social services
'\72 -;Pmpo('{‘im o nanpreschooled children nfeaﬂ'.na_ Social sefyias

H) STATE HYPOTHESES:
Hev=pa  Haopocpo

A) VERIFY CONDITIONS REQUIRED FOR TEST:

a) SRS 7
Results may invaliol ...
b) Normal Sampling Distribution:
npi=5 m(l- pH=5 m p225 m(l-pa)=5

2¢ 25 425~ Y9425~ 1225

) N> l0n

N >10(62) 7 620 peeschooted . ?ﬂ‘l‘ﬁa‘olx/
N> 10 (61) > 610 nmpaschnled .- pdbably




T PERFORM TEST USING

a) TABLE C
Calculate z-statistic and compare to critical values from Table C:
A e—— - _-—---L{ —
A7 R/ B L A ¢
_ _§7

f = total number of success in both samples = — —7 !
total number of observations in both samples l '2’ '5

ﬁl_f’): = .COI'-,gO_-
Bl — B 4=

- (029 (G 2
Pvalie<_ - 05 sfncc -7.32 ¢ - f(l"’{g

&(}(m&lcﬂ (”‘0, -2_’517 = .oﬂ
z

¥

-2.3L

= -2.31
I
[STAT] > TESTS > 2-Pop 2 Tesk > p= 0ipn

S) STATE CONCLUSION:
ﬂw\t s evidence (p !-,063 Jrr) N{Jtci' -Hmf, {—|o andl
Canehde thad the popochm of preschaled pone childrea
needed sociol serias (ess Yhon the bee&)r{\‘m of ﬂm\?m5dlﬂ1£a’\
Childua in Michiggn i

o0
CONFIDENCE INTERVAL (Use PAIS): Q

b) CALCULATOR:

Construct a 95% confidence interval for the difference in proportions of people needing social
services after attending preschool:

STAT ---> TESTS ---> B: 2-Prop Z Int = (-.35, -.03)
We are 95% confident that the percentage of people needing social service after attending

preschool was berween 3% and 35% less than those who did not attend preschool. (The interval
is wide because the samples are quite small. )




