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Statistical Test

® [0 test a hypothesis
® The academic ability of Japanese students
are getting lower ?
® Supporting ratio of ASO cabinet is
decreasing ?
® But nobody knows the parameters of the
population
®Pick up samples
® Estimate parameters based on samples
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Sample & Population

o IZREBER (AQTIEALY)

® Population parameters(££§)
®Fixed number E#
®Population Mean 15
®Population variance 73&

® Samples (EX)
®Random variable TEER ZE %4
®Sample mean ZEA T 15

® Sample variance A& 738X
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Low of large numbers

o KR#mEH|]
® If the sample size is large enough,
O IEAY A XM+ RITKEITNIL

® The sample mean(variance) is asymptotically
the population mean(variance) .

O IZARF (e EENAMICHRED F (57 5R)
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Central limit theorem

® No matter what is the population is,
o HERMNEALT T THN,

® Sample mean follows the Normal
Distribution

O IR AL ILER A MIZHES
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Test of population mean 1

®If 02 is known

X ~ N(u,—) ‘ \F

® You can do a statistical test based on
the standard normal distribution

£ N0
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0?2 is known

® Assumption on population & sample
002 =100
®@Sample size = 25
® Hypothesis
®HO: population mean = 50
®H1: population mean # 50
® |f HO is true

Z:x—5o:x;50~N(0’1)

100
25
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0?2 is known

® Significant level
® The researcher’s decision
®10%, 1%

® Suppose z=0.3
@ (0.3 is in a blue part

Standard normal

® HO is not rejected

® Suppose z=3.0
® 3.0 is in a yellow part
® HO is rejected 196 1 96
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Test of population mean 2

® Even If 2 is unknown
® |[F the sample size is large enough

=274 N1
SZ

N

® You can do a statistical test based on
the standard normal distribution
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o? is unknown, large sample

® Assumption on population & sample
®s2 =400
®@Sample size = 100
® Hypothesis
®HO: population mean = 50
®H1: population mean # 50
® If HO is true
X -50 X -50
400 2

100

~ N(0.1)
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o? is unknown, large sample

® Significant level
® The researcher’s decision
®10%, 1%
® Suppose z=0.3
@ (0.3 is in a blue part
® HO is not rejected
® Suppose z=3.0
® 3.0 is in a yellow part
® HO is rejected 196 1 96

Standard normal
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Test of population mean 3

® If 02 is unknown

® You can do a statistical test based on
student’s t-distribution
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0?2 is unknown

® Assumption on population & sample
®s2 =100
®@Sample size = 25
® Hypothesis
®HO: population mean = 50
®H1: population mean # 50
®|f HO is true

X —50 _ X —50 N(O)
100 2
25
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o2 is known
® Significant level
® The researcher’s decision
®10%, 1%
® Suppose z=0.3 T-dist( df:24)

@ (0.3 is in a blue part

® HO is not rejected
® Suppose z=3.0
® 3.0 is in a yellow part

® HO is rejected -2.064
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Bernoulli distribution
(Coin throwing)

® 1 (=success) with probability p (0.5)
® ( (=failure) with probability 1-p (0.5)

®Mean
p=p*1+{1-p)*0=p=0.5
®\/ariance
o’ =p*(-p)*+@1-p)*(0-p)°
=p(l-p)=0.25
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Test of population ratio

___P-p
= [ p)ir MO

® You can do a statistical test based on
the standard normal distribution
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