Data analysis

- Categorical data
- Continuous data



Hypothesis Tests for Categorical data




Chi-square (X?) test

* We use to measure the differences between what is
observed and what is expected according to an
assumed hypothesis.

* Type:
e Person’s chi-square test
* Yate’s corrected chi-square test
* Mantel-Haenzel chi-square test
 Fisher exact test



X2 distribution

-Asymmetry
-Only positive value

-Skewed to right
-df M, distribution more normal
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Assumption for chi-square test

e Random sample

* Independence: observations are always assumed to be
independent of each other

e Sample size per cell

 larger (rxc) tables: expected value is >=5 in 80% of cells
e 2x2 tables: no cells expected value=0 and >=5 in all cells

e Sample size (as a whole) is large enough, otherwise
will lead to an unacceptable type Il error



Expected value
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E- C d c+d

Expected (c+d)(a+c)/N (c+d)(b+d)/N
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%2 CRITICAL VALUES ( 0 E )

X=X

O = the frequencies observed

E = the frequencies expected

TABLE C: 7* CRITICAL VALUES E = the "sum Of
“Tail probability p
aF| 25 20 I35 a0 05 05 02 Ol 005 005 001
T] 132 164 207 271 388 502 541 66 788 . 914 1083
2| 21 322 379 461 599 738 782 921 1060 1198 1382
3| 41 464 532 625 781 935 984 1134 128 1432 1627 .
4| 539 599 674 778 949 1114 1167 1328 1486 1642 1847 Ch|-Squa|'e Tests
s| 663 729 812 924 1L07 1283 1339 1509 1675 1839 2051
6| 786 856 945 1064 1250 1445 1503 1681 1855 2025 2246
7| 904 980 1075 1202 1407 1601 1662 1848 2028 2204 2432 :
8| 1022 1103 1203 1336 1551 1753 1817 2009 2195 2377 26.42 Asymp Slg
o 1139 1224 1329 1468 1692 1002 1968 2167 2359 2546 27.88 val df 2-sided
10| 1255 1344 1453 1599 1831 2048 2116 2321 2509 2711 2959 -
11| 1370 1463 1577 1728 1968 2192 2262 2472 2676 2873 3126 alue (2-sided)
12| 1485 1581 1699 1855 2103 2334 2405 2622 2830 3032 3291 :
13| 1598 1698 1820 1981 2236 2474 2547 2769 2982 3188 3453 Pearson Chi-Square 45773 A01
14| 1702 1815 1941 2106 2368 2612 2687 2914 3132 3343 3612
15| 1825 1931 2060 2231 2500 2749 2826 3058 3280 3495 37.70 ikali i
16| 1937 2047 2179 2356 2630 2885 2963 3200 3427 3646 3925 Likelihood Ratio 4679 096
17| 2049 2161 2298 2477 2759 3009 3100 3341 3572 37.95 40.79 . .
18| 2160 2276 2416 2599 2887 3153 3235 3481 3716 3942 4231 Linear-hy-Linear
19| 2272 2390 2533 2720 3014 3285 3369 3619 3858 40.88 4382 o 3.110 078
20 | 2383 2504 2650 2841 3141 3417 3502 3757 4000 4234 4531 Association ‘ ‘
21| 2493 2617 2766 2962 3267 3548 3634 3393 4140 4378 4680
22| 2604 2730 2882 3081 339 3678 3766 4029 4230 4520 4827 .
23| 2704 2843 2998 3201 3517 3808 3897 4L64 4418 4662 4973 N of Valid Cases 200
24 28.24 29.55 31.13 3320 3642 3936 4027 4298 4556 4803 5118
25| 2034 3068 3228 3438 37.65 4065 4157 4431, 4693 4944 5262 a. 0 cells {.0%) h ted H than 5. Th
26| 3043 3179 3343 3556 3889 4192 4286 4564 4829 50.83 540 )
27( 3153 3291 3457 3674 4011 4319 4414 4696 4964 5222 5548 cells (0%) have expected countless than 5. The
28| 3262 3403 3571 3792 4134 4446 4542 4828 5099 5359 5689 ini i
29| 3371 3504 3685 3909 4256 4572 4669 4959 5234 5497 5830 minimum expected countis 21.39.
30 | 3480 3625 3799 4026 4377 4698 4796 5089 5367 5633 5970
40| 4562 4727 4924 5181 5576 3934 6044 6369 6617 6970 7340
50| 5633 5816 6035 6317 6750 7142 7261 7615 7949 8266  86.66
60| 6698 6897 7134 7440 7908 8330 8458 8838 9195 9534 9961
801 8813 9041 9311 9658 1019 1066 1080 1123 1163 1201 1248




If not table 2x2

eUse tabler xc

*Same concept
odf = (r-1)(c-1)



Data analysis

- Categorical data
- Continuous data



Hypothesis Tests for Continuous data

Continuous data

Parametric
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When df are infinite (i.e., the sample size is very large),

the t distribution will equal the z distribution.
As the formula of t- test is similar z-test.

1.96 1.96
t scores Z scores
X - value-average X-p
S_ — =

X variability o,



Type of t-test

* One sample t-test
* E.g. Is mean height of student in school A equal to 160 cm.?

e Paired t-test

* E.g. Are mean scores of student in school A between pre-test
and post-test?

* Independent (unpaired) t-test
e E.g. Are mean scores of student in school A equal to in school B?
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Thank You



