Odds
ratio (OR)



(E: expected)

[O — E]/variance O: observed, E: expected
chi-squared = > (O;-E,)2/E;

abcd

chi-square (chi2)
chi2

chi2 3.8

Yes/no type
(O: observed)

—1



a b a+b
C d c+d
a+c b+d n




(at+b)(a+c)/n | (a+b)(b+d)/n a+b
(c+d)(a+c)/n | (c+d)(b+d)/n c+d
atc b+d n




218 17 235
428 130 558
646 147 793




HO:
HA:

HO

(147 x 235)/793

HA



191.4 43.6 235
454.6 103.4 558
646 147 793




chi*square = (17 — 43.6)2/43.6 + (130 — 103.4)2/ 103.4 + (218 —
191.4)2/191.4 + (428 — 454.6)2/454.6 = 16.23 + 6.84 + 3.70 + 1.56 =
28.33 >> 3.8

HO

A B

golden standard



A 157 18 54 229
B 268 44 34 346
425 62 88 575




HO

Chi-squared = (157 — 169.3)2/169.3 + (18 — 24.7)2/24.7 + (54 —
35.0)2/35.0 + (268 — 255.7)2/255.7 + (44 — 37.3)2/37.3 + (34 —
53.0)2/53.0=0.89 + 1.82 + 10.31 + 0.59 + 6.81 + 1.20 = 21.62
2-1)(3-1)=2
p <0.001
HA 2

HO



A 169.3 24.7 35.0 229
B 255.7 37.3 53.0 346
425 62 88 575




Odds ratio (OR)

p/(1-p)
al(a+c)
c/(a+c)
[a/(a+c)] / [c/(a+c)] = alc
b/c

ad/bc



95 95 (CI)
Standard error: se[In(OR)] = square root of [1/a + 1/b + 1/c + 1/d]

95% CI = eln(OR) - 1.96se[In(OR)], e In(OR) + 1.96se[In(OR)]

95 1.0

95
95



OR =[382 x 2,745] / [229 x 2,492] = 1.72, In(OR) =0.542
Se[In(OR)] = square root of [1/358+1/229+1/2492+1/2745] = 0.089

95% Cl = €0.542 — 1.96 x 0.089, €0.542 + 1.96 x 0.089 = €0.368,
e0.716 = (1.44  2.05)

OR 1.7 95 ClI 14 2.1 95 CI 1
1.7
95
1.4 2.1
variance, 95
variance

variance variance



358 229 587
2,492 2,745 5,237
2,850 2,974 5,824
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