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1. Hypotheses: H0 : p = 1/3↔ H1 : p > 1/3

2. Assumptions: 3"b�e, X ∼ B(100, 1/3)

3. Test statistic: u�ÚOþ�X, Ïn = 100, ��±¦^��%C�{Cqp�. du3H0e

zobs =
Xobs − np− 0.5√

np(1− p)
=

39.5− 100/3√
100(13)(

2
3)

= 1.3081

��zobsL²��uH1.

4. p value: p = P (X ≥ 40) ≈ P (Z ≥ zobs|H0) = 0.0954.

5. Decision: dup�= 0.0954 > 0.05, ·�ØUáý"b�H0, ��É"b�, �@��¤ö

éôÚAvk Ð. �dup�=0.0954, |±"b��yâ¿Ø�~r�.

in R
> n=100

> p0=1/3

> x=40

> binom.test(x,n,p0,alt="greater",0.95)

> z10=(x-0.5-n*p0)/sqrt(n*p0*(1-p0))

> sp=x/n

> z20=(sp-p0)/sqrt(p0*(1-p0)/n)

> p.value.exact=pbinom(x-1,n,p0,lower.tail=F) # exact p-value

> p.value.norm=pnorm(z10,lower.tail=F) #normal approx.

> p.value.ztest=pnorm(z20,lower.tail=F) #z.test

> c(sp,z10,z20)

[1] 0.400000 1.308148 1.414214

> c(p.value.exact,p.value.norm,p.value.ztest)

[1] 0.09662307 0.09541163 0.07864960

5:

1. Ï�p�95%�&«m�¹
p0 = 1/3, ��ÉH0

2. binom.test�w�p�´°(�, ÙØÓu��%CÚ���zu����p�

3. �n > 25�,z-test u�ÚOþ�

z =
X − np0√
np0(1− p0)



SK

�g�þ?Ö�Ä¥�ÓÆkµc��§±��§É��§�Y?§±ÜL§ëA§ôË²§

Üº�§b^§op§{�{§w("��¹êâ�Æ�é�ëêÚO�§�1�Ù�SN?1

�#"J��{:Â�A98¶¡>�/?60§¦^LATEXÑ\êÆÎÒÚúª§�±ë�Ù¦

�§SN/?60e��è·-"

�¤����ux�: nonpar.ustc@outlook.com, e�IK�ª: ÆÒ+6¶+11g��

1. 3�gS��¹Ä¥, ¤u��16ý�¥k6ý´ØS��, Á3wÍ5Y²0.05eu�b

�”ù
�¥kØõu10%��´ØS��”.

2. �Ä��©ÙT ∼ Bin(n, p)e�V>b�u�¯KH0 : p = 0.5 ↔ H1 : p 6= 0.5, ¦Ùq,'

u�§en = 10, T = 2§�Ñu��p�"

3. �Ä��©ÙT ∼ Bin(n, p)e�V>b�u�¯KH0 : p = p0 ↔ H1 : p 6= p0, ¦Score u�

ÚWald u�ÚOþ¿�Ñu�p�"üö�mk�o'Xº

4. ,Æ�Ð¥nc?Æ)¥�ÅN�20<�N(ü : ú6), ��

71, 67, 49, 59.5, 65.5, 51.5, 77, 61, 46.5, 68.5, 43, 59.5, 80.5,

77, 79, 82.5, 40.5, 58.5, 64, 51.5

Á3wÍ5Y²0.05e, u�Xeb�

(1) N�¥ ê´51.5.

(2) 95%© ê��´75.

(3) 30%© ê�u�u45.

5. 3,�x«a¥§2011c�¢�ê�(ü µ��)��Å���

23.12,23.64,25.26,27.42,34.86,37.98,47.40,52.37,58.42,63.71,73.80,75.06,

93.60,98.25

®�2010c�¢�ê��¥ ê�48.32��§Á3wÍ5Y²0.05eu�2011c¢�ê��

¥ ê´Ä'c�ck¤Cz"

6. éü��å50=p�Å|?1�Ï�c�*ÿ§5ïÄ¦�Ï�Uí�Ï6ÊÊ�Ñ

Ö�m´Ä�3wÍ�É"k286Uü[Å|þm�§k62UÏUí�ÏÜ©�m'4§

k14UAÅ|'4BÅ|m�§k3UBÅ|'4AÅ|m�"Ï�Uí�Ï§ü[Å|

m���m�m´Ä�3wÍ�Éº

7. 1�, ¬A�22¶��¬}`Ú¯ü«:%¿ÀÑU��¬«. 7¶��U�`¬«,12¶

��U�¯¬«,3¶��vkAO Ð. ¯3wÍ5Y²0.05e, ùUÄ`²��k²w Ð

�É?


