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�>/�/>.>��NO�O ///�>��O>O�>�O>O��>/O�ON�/O�// SPSS O/> PSPP �?ON�?.��.>.>/�O>
N.�/N�?�//>O/ON�O>O��N>. �/O//�?//.N>��?�N���/?��/// N�?�/O/O�?O/N>�.>/>/��O>N��/?�O�ON�O
�?��?

O��>/�?��O> ebook N/N/�?� /?�>/O�O����>�/>�>/�N (AI) N���N�/?�/�/?/�N/.O��>/N�?.� �?�
/>N�?.�N�?�//> O/>�//�./��/>/�?��O/� N�?�/N�>�/�/>.>��>.>�O��>/�O>N.�/O/>�/>/
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.>/�?�
���?� 1: One-Sample T-test
1.1 ���O>O/>�/>///>.
T-test .O>//?�N�/?.�N�?.��N>N�/?�.�/��/>N/�?//.N>� 1 �/>N/�?��N>�?��O>/��N/O

1.2 N/?�/O��//O�O
O�ON/?�/�O/��>/��./�/N>�N>N�/?�.�/��/>N/�?//.N>�O���N>��>��N>/>�/�>�//?/N/N

1.3 �>/�?��.//�>�>�
H : �N>N�/?�.N�N>�?��N>�?��O>/��, H¡: �N>N�/?�.N/NN�N>�?��N>�?��O>/�� (Two-tailed //?/ One-tailed)

1.4 />�?��?..O>�?�
�O>/�� alpha (³) �?� 0.05 //?/ 0.01 N�?�/�/��>/�/>/�>��/>��/>N.��?� 1

1.5 .?�/�>/�O>�/�
t = (x� - ¿ ) / (s/:n) N�. x�=�N>N�/?�., ¿ =�N>�?��O>/��, s=SD, n=�O>�/��?//.N>�

1.6 �/>/O���N>� T-test O/> Z-test
T-test O�ON/?�/N/N�/>� SD �/��/>�>�/ O/>�/>N/�?//.N>�/?��>�N/O�

1.7 �>/O��O��O�� t
/?/>��?�/�>�/N> Normal distribution O/>N�O>O�/O Normal N/?�/ n N�>�/�>��

1.8 �?���/��>/�O>

�?��.//�>�>� 2) �O>/�� ³ 3) �O>�/� t 4) N�/?.�N�?.��?� critical value 5) ./>��/1.

1.9 �?//.N>��>/O�O�>�
��./�/N>�O�>/�?�N�/?�.�/��?�N/?.�N�N>�?� 70 kg //?/N/N

1.10 �>/O�/�/O/>�>//>.�>�
p < 0.05 = O���N>�/.N>�/?�?..O>�?�, />�> Effect Size (Cohen's d) �O/.

1.11 �>//>.�>��>/ APA
"t(df) = t-value, p = p-value, Cohen's d = effect size"

1.12 �O/�O>�?�O/>�O/�///>/?�
�O/��>/��>��?//.N>�N�?.��/, �O//?/O��O�����>, />/?� outliers

1.13 �O/N.�/O�>
�//�./��O/�O>/�� O�O transformation //?/ non-parametric test />��O>N���

1.14 �>/O�O SPSS/PSPP
Analyze ³ Compare Means ³ One-Sample T Test



���?� 2: Independent Samples T-test

2.1 ���O>O/>�/>///>.
N�/?.�N�?.��N>N�/?�./>//N>� 2 �/>N/�?�N���/>./>�N/�?�

2.2 N/?�/O��//O�O
O�ON/?�/N�/?.�N�?.��/>N/�?�O���N>��?� N�N� �>.�?�/�>�, �/>N/��//��?��/>N/�/��>/

2.3 �/>/O���N>�/>//N>� T-test O�N/>�/>N.�
Independent: �/>N/O.��?�, Paired: �/>N/N�?./�?�/?��O�>, One-sample: N�/?.�N�?.��?��N>���?�

2.4 �>/�?��.//�>�>�
H : ¿¡ = ¿¢ (�N>N�/?�.N�N>�?�), H¡: ¿¡ b ¿¢ (�N>N�/?�.�N>��?�)

2.5 �O/.//�>�>��?���>�

�/>/N���/>./>�/��/>N/

�>/O��O�����>

�/>/O�/�//�N�N>�?� (Homogeneity)

2.6 Levene's Test
��./��/>/N�N>�?��/��/>/O�/�//�: p > 0.05 = O�O Equal variances assumed

2.7 .?�/�>/�O>�/�
�O>�/� Pooled Variance, SE, t-statistic O/> degrees of freedom

2.8 �>/N�/?.�N�?.� t-value
N�/?.�N�?.� t �?��O>�/�N�O�?� critical value �>� t-distribution

2.9 �?//.N>��>/�O>�/�
�?//.N>�N�/?.�N�?.��O�>/�?�/>//N>��>.O/>/�>�

2.10 �>/O�/�/O/>�/>///>.
p < 0.05 = O���N>��?�, �>�>/�> Effect Size N�?�/�?�/>/O���N>�N�>���>�?�>

2.11 �O/�///>/?�
��>��?//.N>�N�?.��/, �//�./� normality O/> homogeneity

2.12 �>/O�O���/>
O�O transformation //?/ Mann-Whitney U test N/?�/�O//?/N/N���>

2.13 �?//.N>��>/O�O�>��/>�
N�/?.�N�?.��>O��./�/>//N>�/>�?./� 2 O��

2.14 �O>�>/�?����N/. (FAQ)
�/>/O���N>� Paired vs Independent, �>/�?��>/ outliers, ��>��?//.N>��?�N//>>./

2.15 �>/O�O SPSS/PSPP
Analyze ³ Compare Means ³ Independent Samples T Test



���?� 3: Paired Samples T-test

3.1 ���O>O/>�/>///>.
N�/?.�N�?.��N>N�/?�.�/��O//?/�?��?��?N�?� //?//?��O�>�>��/>N/N�?./�?�

3.2 N/?�/O��//O�O
O�O�?��>//?��N/�-//?�, �>/�?��?N�?�, //?/�>//?��O�>O��>��/N�?./�?�

3.3 �?//.N>�.�>��>/�N
��./��/>/�?�N//>��N/�O/>//?��>///��O>/?��>.

3.4 �/>/O���N>� Paired vs Independent
Paired: �O//?/�?��?N�?� /? power .?��/N>, Independent: �/>N/O.��?�

3.5 �>/�?��.//�>�>�
H : �N>N�/?�.�/��/�N>�N�N>�?� 0, H¡: �N>N�/?�.�/��/�N>�N/NN�N>�?� 0

3.6 �O/�O>/���/��O//?/
�O//?/�O/��?��?N�?�, /?�O�/�N/.N�?./�?�, N����O//?/�N/N�?�/�

3.7 .?�/�>/�O>�/�
�O>�/��/�N>� (d), �N>N�/?�.�/��/�N>� (d� ), SD �/��/�N>�, t = d� /(sd/:n)

3.8 �?���/��>//>N�/>>/N

�O>�/��/�N>� 2) />�N>N�/?�.O/> SD �/��/�N>� 3) �O>�/� t 4) N�/?.�N�?.� 5) ./>�1.

3.9 �?//.N>��>/�O>�/�
�?//.N>��>/��./��>O���N/�O/>//?�N/?.�

3.10 �>/O�/�/O/>�/>///>.
p < 0.05 = /?�>/N�/?�.�O�/�/.N>�/?�?..O>�?�

3.11 �O/�?�/� Paired Design
�/��>/ individual differences, �O/��>/�?//.N>��O/.�/N>, /? statistical power .?��/N>

3.12 �O/�O>�?�O/>�O/�///>/?�
�O//?/.?�/>., �/�N>��O/�O��O�����>, />/?� outliers

3.13 �>/O�O���/>
O�O Wilcoxon Signed-Rank Test N/?�/�O//?/N/N���>

3.14 �?//.N>��>/O�O�>��/>�
�>/��./��/>.>��>.>�.>/��/>/�?�N//>�

3.15 �O>�>/�?����N/.
�?��>/�O//?/.?�/>., �>/��./�/>��/N> 2 �/?�� (O�O Repeated Measures ANOVA)

3.16 �>/O�O SPSS/PSPP
Analyze ³ Compare Means ³ Paired-Samples T Test

3.17 ./>�O/>�O/N.�/O�>
N/?/�O�O T-test O/ON//>>./�?�/?�/�>�O//?/ �//�./��O/�O>/���N/�O�ON.//



���?� 1 
One-Sample T-test 
N/>�/�O�N�O>O�.�>�>�?�O�O�>�N�O�/>�

.�>�>N���N�/?�/�/?/.O>�?�O��>//>N�/>>/N�O//?/O/>�O>�>/�?�.>�O��?�/?�/>.>��>.>� T-test 
N���/�>��O��>/��./�.�>�>�?���>�O�N�/��/?� �?��>�N/.O/O�>�N�/?.�N�?.��N>N�/?�.�/�
�/>N/�?//.N>��?��N>/O>�/>�N�O/.N>�/?��O� N/N/N>�>��>N����?�/>�?. �?�N/?.� //?/�?O�?�.�O��O>�
�O//?/ �>/�O>�/>/N�O>O� One-Sample T-test �>N���/>��>��?�O�O�O�/N�.O>//?��>/
/>N�/>>/N�O//?/�?��?��O/�.>���>��O�/�>��



���O>: �O>N/�O/�/? O�?� One-Sample T-test?

N�/?�/�/?//>N�/>>/N�?��/��/?�

N�/?.�N�?.��N>N�/?�.�?//.N>��?��N>�/>��?��>�//?�N�O/.N>�O/N�.O> N���.�>�>�?���>��?�N�O>O��N>.O�N/?�/>.>��>.>�.?� N//>>.O>//?��>/
�//�./�/N>�/>N/�?//.N>��?�N/>.�O�/?�/>/O���N>��>��N>N�/?.�N�?.��?��? ��N/O//?/N/N �N/.O/ON/>.>/>/�./>��/�>��O//?/N�O�O/.�/>/
/?��O�

O�OO��>�/>�?.

��./�.//�>�>��>�/>�.>.>.�/NO/>.?��/.>.�/N N�N� �>/��./�/N>�>O��N�/?�.�/��?�N/?.��/>N/O//NO���N>��>��>O��N�/?�.
N�>/�/�N/�N/?.�//?/N/N //?/�>/�/>N/>�/N>�N>�/>/N�O/�O��/�.>/N�/?O��?//.N>�N�>�/>�/�>��?��O>/��N/O//?/N/N �O>O/O�>�/>�?./?//?�
�>�N�>��/>/>�.�?�.�>�

�/>.>��NO�OO��>/�>�

�N/.�?�.>�O�N�>��/.>��N�O/.�O//?/�?�N�?�/�?/N�O N/N/N>�>N����>/�/>N/>��/>.>��>.>��/��/>�.?��NO//NN�?.��?�N��>//>.�?��? ��N/O �>/
/>N�/>>/N�/�/�/?��/�/?��O> //?/�>/N�/?.�N�?.�./��>.�N/�O/>//?��>/�?�N�/N/�?�� �O//?/N�>�.�>�>�>� T-test �N/.O/O�>/�?�.>�
O�/?N/�>�/O/>/��/>/N.?�.�



�?�/>�?.O/>�?�/>N�/>>/N�O//?/O�O One-Sample T-test N���N�/?�/�/?///?�O��>/��./�
.//�>�>� N�.N��>>/.N>�.>�� N/?�/�O/��>/N�/?.�N�?.��N>N�/?�.�/��/>N/�?//.N>��?�N/>N�O�
//�///N�O �?��N>N�/?�.�/��/>�>�/�?�N/>�?��.//�>�>�N/O //?/�N>/>�/�>��?�/? O�?��?� �>/
N�O>O�/>�?�>/�O>�>��/�/?��>�N/.O/O�>��?�.>�O�N�O/.N>�/?�/>.>��>.>�

N/N/N>�>N����>//>�?.�>�/>�.>.>.�/N �>//>N�/>>/N�>/�>� //?/�>/.>�/>�>�.?��/ N�/?�/�/?/
�?��>�N/.O/O�>�/?��O�O��//?��N�?�N�O N�N� O��>/�>� .>/>/�O�O T-test N�?�/�//�./�/N>./�
�>.N�/?�.�/��/>�.?��NO//NO���N>��>�./��>.N�/?�.�?��>��>/�NN/O//?/N/N //?/O��>/
.>�/> .>/>/��?/N>�>O��N�/?�.�/��?�N/?.��/>N//�>��O���N>��>��N>N�/?�.�?��? ��N/O�/�
N/�N/?.�//?/N/N 
�/>/N�O>O�O� T-test �>�N����?�/>.O>�?�.O>//?��>����?��O>�>��?��O//?/O/>�O/��>/
�?�.>�O����?���>��/�//?��>�N�>��/>�?�/N



.//�>�>��?//?/O��/��>/��./��?�

�N/��>�O>�>//>N�/>>/NO�N �>/�O>/��.//�>�>�//?� (Null Hypothesis) O/>.//�>�>�//� (Alternative Hypothesis) O/O�?�N���?/
.>��.O>�?� N�/>>N����?/�O>/���>.�>��/��>/��./��>�.�>�>�/�N/>

H : .//�>�>�//?� (Null Hypothesis)

�N>N�/?�.�?//.N>� = �N>�/>�

O.��/N>N/N/?�/>/O���N>�/.N>�/?�?..O>�?�/>//N>��N>N�/?�.�?�/?�N�O�?��N>�?��>�//?� //?/�?��N>.N �?/ .>���?�N/>�O>/?���./��?��N/N/?
�/�/>��//?/�/>/O���N>�

�?��?/�>�N/>�/�O��/��>/��./� N�.N/>�>�?��.//�>�>��?�N/O�N/� O/>�.>.>//>//?��>�/>��>N.�/?� />�N/>N/N.>/>/���>N.� H  N�O 
�?��//>.�/>//N>�O//?/�?�N/>/?N/NN�?.��/�?��>./>�/N>/?�/>/O���N>�/.N>�/?�?..O>�?�

H°: .//�>�>�//� (Alternative Hypothesis)

�N>N�/?�.�?//.N>� b �N>�/>�

O.��/N>/?�/>/O���N>�/.N>�/?�?..O>�?� O/>N/>.>/>/���>N.�.//�>�>�//?�N�O .//�>�>��?��N��?�/N>.>���?��O>�>/��//��?��.N��/O/O
N�>��>/N�/?�.�O�/� //?//?�/>/.?/�?��N�?��?�N��

�>/��>N.� H  O/>.///?� H° //>.�/>//N>N/>/?//?��>��>�.�>�>�?�N�?.��/�?��>./>�/N>�N>N�/?�.�/��/>N/�?//.N>��?��O���N>��>��N>
�/>�/.N>�O�O�/>� �>���O>N�.?N�O/./>�O//NN O��>//>�?.�/��>�

N�/O�/?�: �>/�O>/��.//�>�>��?��?�N���?��O�NO/��>�N/.O/O�>/�?�/>/�//?��N�>/��./� T-test /?�/>/O/N�.O>O/>�N>N�?�/�?/.>���>��



�?//.N>�.//�>�>�O��./��>�O/>�>�
N�?./

�>/��./�O��./��>� (Two-tailed)

µ = 50 //?/ µ b 50

O�ON/?�/�O/��>/�/>�/N>/?�/>/O���N>�//?/N/N N�.N/N.�O��>.�>��/��>/
N�/?�.�O�/� N�N� �N>N�/?�.�>.?��>��//?/�O�>/��>��N>�/>�

�?//.N>�: �O/��>/��./�/N>.>�?/O//N/?�/�N/�/>/�?�N//>�O���N>��>�
.>N�>///?/N/N N�.N/N.�/N>�/>/�?��>.?��>��//?/�O�>/�

�O/�//�O>: �>/��./�O��./��>��>�/>�>.�/>/N.?�.� (alpha level) 
N�.?��?��./��O>��/��/>� �O>O/O�O/�/?�/�N>��?��?�N���/N>�>��>��>N.�
.//�>�>�//?�N�O

�>/��./�O���>�N�?./ (One-tailed)

µ > 50 //?/ µ < 50

O�ON/?�/�O/��>/��./�/N>�N>N�/?�./>��/N>//?/�O/.�/N>�N>�/>� O��>.�>��?�
�O>/��N/O/N/�/�O>N�N>�?��

�?//.N>�: �O/��>/��./�/N>�>�..?�/O//N�N/.N�>�/�/�/>��>��>/N�/�/N�O
�/>�//?/N/N (µ > �N>N�>/) //?/�O/��>/��./�/N>/>�?�>/./�O//N�N/./�
N//>�?�O�OO��>/N/?.�/? ON�O (µ < �N>N�>/)

�O/�///>/?�: �//O�O�>/��./�O���>�N�?./N/?�//?N/�>�/�>��./�?//?/
//?��>��?��?�N��//�/?��>.�>��?��N O/>/>��//?��N//�/>O��>.�>��/�
�?��O>/ �>N/N.>/>/�./>�N�O/N>/?�?..O>�?�



.?�/�O>�/� One-Sample T-test �?�?��O/�O�O/�O/� O�NN/?�/N�O>O�.N/��/>�/�O�N/>
�?/O/O/ �>��>��/N>/?�/?N/�>�/O/>O�O�>�N�O�N>.

O�N/>�?/O�/O�.?�//?�/>///>.O/>���>�.O>�?�O��>/�O>�/��N>.�>�>�?��>�/�N/>/N>
�O//?//?�/>/O���N>��>��N>�?��>�//?�//?/N/N N�.//?�O/O/ �N>N�/?�.�/��/>N/�?//.N>� (X�) 
�>�?��O>N�N�/?.�N�?.��?� �N>N�/?�.�/��/>�>�/�?��>��>/�NN/O (¿0) �>��N���O��//?��/�
�>/��./�

.N/��/>�/�/?��N N�N� .N/�N�?�.�N��/>�/�>��/��/>N/�?//.N>� (s) O/> ��>��/��/>N/
�?//.N>� (n) �O>/�O>�?�N����?/�/?��/>/O/N�.O>�/��>/N�/?.�N�?.� N�..>�O/��>��/>/
�?��/�O/>�/>/�N>N�?�/�?/�/��O//?/ .>��N�O>O����>��/�O�N/>.N/� .>���O>O/O�>/�?�/>/
�//?��NN���N�/.N>�O/N�.O>O/>/?N/�>�//>��>��

N�/O�/?�: One-Sample T-test /?�/>N.��N/.N>�.>��N/?�/�>��O/��>/.?�.?�/N>�N>N�/?�.
�/��/>N/�?//.N>��?��>�.>�/> N/N/N>�>O��>�/>�?.//?/�>/��//� /?�/>/O���N>��>��N>
/>�/�>� //?/�N>N�/?�.�/��/>�>�/�?�/? O�?�/.?N �?//.N>�N�N� �>/��./�/N>�N>N�/?�.�/�
�>O��./��/��?�N/?.��/>N//�>��O���N>��>��N>N�/?�.�/��/>N�.//?/N/N



.?�/�O>�/� t-value

t =  

s/  n

2 ¿x

x

�N>N�/?�.�/��O//?/�?�N/>N�O//�///�>��/>N/�?//.N>� �>��N����?/O���/>/>��N>N�/?�.�/��/>�>�/�?�N/>
.�O� �?/N/��?��>�?��O>/>O�ON�?�/�?/N>/?�O���N>��>��N>�?�N/>�?��.//�>�>�N/O ( ) />��O/.O�NN/�¿

¿

�?/�N>N�/?�.�/��/>�>�/�?�N/>�?��.//�>�>�N/O //?/�N>/>�/�>��?�N/>�O/��>/�>N�/?.�N�?.��?��N>N�/?�.�/�
�?//.N>� />�N����N>�?�N/>�/>��>��>�/>�?.�N/�/�O> //?/N���N��>//>.�?�N/>�O/��>//?��/

s

.N/�N�?�.�N��/>�/�>��/��?//.N>� N����?//?��>/�/>�>.�?/�/��O//?/O��/>N/�?//.N>� />��N>�?�.?� //>.
�>��O//?//?�/>///>�//>./>� O/>.N��/O/O�>/�//��?��/>/O���N>��?�/?�?..O>�?��>�.�>�>.>��>��

n

��>��?//.N>� //?/�O>�/��O//?/�?�N/>/? .>����>��?//.N>�O/�NN�N>N//N �>/�/>/>��N>�O�>.>��/?�/>/O/N�.O>
/>��>�� O/>/��/>/�/>�N�/?�/�/>�/�>� (Standard Error) �O>O/O�/�>/��./�/?�/>/�N>N�?�/�?//>�
�>��



�O>N/�O/�O�O t-test N/NO�O z-test?

N�?�/�N��?��O/�O�O T-test

N/?�/N/N�/>��N>N�?�.�N��/>�/�>��/��/>�>�/�?��//� (Population 
Standard Deviation, Ã)O�.�>��>/�N�/>� N/>/?��>N/N�/>��N>N�?�.�N��
/>�/�>��?�O�O�/>��/��/>�>�/�?��//� �O>O/ON/N.>/>/�O�O Z-test N�O �>/O�O 
T-test �>�N//>>./�/N>N�?�/��>�O�O�N>N�?�.�N��/>�/�>��/��/>N/�?//.N>� 

(Sample Standard Deviation, s) N�?�/�/>/>��N>N�?�.�N��/>�/�>�
�/��/>�>�/

��>��?//.N>�/?�O>�/�N/O� N�.�?�/N��O/.�/N> 30 �?//.N>�N/?�/��>��?//.N>� 

(n) /?�O/.�/N> 30 �>/�/>/>��N>N�?�.�N��/>�/�>��/��/>�>�/�>�
�?//.N>�/?�/?�/>/�/>�N�/?�/�.?��/N> T-distribution �>/?�>/�/?��?/O/O
N//>>./�?���>��?//.N>��?�N/O��/N>�N>� "degrees of freedom" �O>O/O�>/
��./�/?�/>/�N>N�?�/�?//>��>��

�O/��>/�/>/O/N�.O>O��>/�/>/>��N>�?�.?��>�� .O>//?��?//.N>���>�N/O�T-

test �N/.O/ON/>.>/>/�./O>��N/��/>/N�?�//?�� (Confidence Interval) 
//?/��./�.//�>�>� (Hypothesis Testing) N�O/.N>�O/N�.O>.>���>�� O/O
�>/?�O/�O>�?�N/?�/���>��?//.N>� N�?�/��>�/?��>�>/�>�>��/>/N/NO�N�/��?�
N�>�/�>��N/?�/O�O�N>N�?�.�N��/>�/�>��/��?//.N>�

�O//?//?�>/O��O��O�����>//?/O�/ON�?.�O/O T-test �>.//�>/N>�O//?//?
�>/O��O��O�����> O�N�O/?�/>/���>��N/�>/N�?�.�N��N/O��O/.�>�.>/>
���>N�O N�.N��>>/.N>�.>��/>���>��?//.N>�N/NN/O���N�>�N� /.N>�N/�O�>/ 

�>/�//�./��>/O��O���/��O//?/.?���N���.>��.O>�?�

�O/O���N>�//?�

T-test O�O�>/O��O��O�� t-distribution �?�/?
/>��?�/�>�/N> (Fatter Tails) N/?�/N�?.��?��>/
O��O��O�����> (Normal Distribution) �/� 
Z-test �O>O/ON//>>�?��O//?/��>�N/O�O/>/?�/>/N/N
O�N�/�.?��/N>

�/>///>.�/� "/>��?�/�>�/N>":

�>/O��O��O�� t-distribution O/O�/>/
.O>�?��?��N>�?�/.?N/N>��>��N>N�/?�./>��>�� (�N>
�>����>) �>��.>�O/��>��/>/N/NO�N�/��?�.?��>��
N/?�/��>��?//.N>�/?��>�N/O�

N/?�/��>��?//.N>�O/�N�>�� (N�.N��>> n > 30) 
�>/O��O��O�� t-distribution �>/?/?�/N>�
�/O>.�?��>/O��O��O�����>/>��>����O��
�>O.�N/N//�

N�/O�/?�: �>/N/?/�O�O T-test //?/ Z-test N/NN�O�>��
/.?N�?��/>/�?��O/��/����/> O�N�>��/.?N�?��O//?/�?�
�>�/? N�.N��>>/.N>�.>��N/?�/��/>//? ON�?�./�?��N>
N�?�.�N��/>�/�>��/��/>�>�/O/>��>��/��/>N/
�?//.N>�



�>/O��O��O�� t-distribution /?/?�/N>��/O>.�?� normal distribution O�N/?/>��?�/�>�/N> �>��//>.�/>//N>/?�/>/�N>�>N����?��>N�>�
�N>�?�/N>��>��N>�/>�/>��/N> 
/>��?�/�>�/N>�?�O.��O/ON/O�/N>N/?�/N/>/?�O//?/�O/. (�?//.N>���>�N/O�) N/>/?�/>/N/NO�N�/�O��>/�/>/>��N>�>/>/>N�//N�/��/>�>�/.?�
�>�� �O>O/O t-distribution .>/>/�//�/?��/>/O�/�//��?�N�O�?�/N> normal distribution �?�/?�O�O�?��O//?/��>�O/�N//?/N/?�/�/>��N>
N�?�.�N��/>�/�>��/>�>�/O/O/

N/?�/��>��?//.N>�N�>�/�>�� t-distribution �>N�O>O�/O normal distribution />��>�� �O>O/ON//>>./�?��>/O�O�>��?�/N� 
N�.�?�/N�O/O/ N/?�/��>��?//.N>�/?�O>�/��?��O�N 30 �?//.N>��>��N� /?�/N>��/� t-distribution �>�/O>.�?��>/O��O��O�����> (Z-

distribution) /.N>�/>� ��.>/>/�O�OO���?�N�OO��>/�O>�/��>�.�>�> /.N>�N/�O�>/ �>/O�O t-distribution .?���N����>�N/?/��?��?�/N>
N.// N�.N��>>/.N>�.>��N/?�/N/N�/>��N>N�?�.�N��/>�/�>��/��/>�>�/ N�/>>/?��?�//�O��/>N�?�/�?��>/�?��/>/N/NO�N�/��?�/>�>�
�O//?/�?//.N>�



�?���/��>/�O> One-Sample T-test

01

1. �?��.//�>�>�

N/>�/�O��O/.�>/�O>/��.//�>�>�/N>� (H ) O/>.//�>�>��>�N/?/� (H°) /.N>��?�N�� H  /?�/>�>/N>�N>N�/?�.�/>�>�/N�N>�?��N>�?��O>/�� O�
��>�?� H° />�>/N>�N>N�/?�.�/>�>�/N/NN�N>�?� �O/.�/N> //?//>��/N>�N>�?�� �>/�O>/���?�N���/?/O�.O>�?��/��>/��./�

02

2. �O>/��/>�?��?..O>�?�

N/?/�/>�?��?..O>�?� (³) �?�N//>>./ �>��N���N/�>..?�.>��?��>��>N.�.//�>�>�/N>�N/?�/.//�>�>�/N>�N����/>� (�/>/�>��/>���>��?� 1) �N>�?�
�>./O�O�?/ 0.05 (5%) //?/ 0.01 (1%) �>/N/?/��N> ³ �>��/.?N�?�/>�?��/>/N.?�.��?��>�.///?�N�OO��>/./>��/

03

3. �O>�/��N> t-value

�O>�/��N>.�>�> t (t-value) N�.O�O�O//?/�>��?//.N>��/��>� �N>�?��>/?�/N>�N>N�/?�.�?//.N>��/��>�O���N>��>��N>N�/?�.�/>�>�/�?��>�N/O
O�.//�>�>�/N>�/>��O/.N�?.�O�N/?�/N�?.��?��/>/�?�O�/.>.O��O//?/ .>/>/��O>�/�N�O�O/..?�/�>�.�>�>//?/O�ON�/O�//�//�>/N�//N
N�?�/�/>///�N/O/O/>O/N�.O>

04

4. N�/?.�N�?.��?��N>/>�.�//?/ p-value

N/?�/N�O�N> t-value O/O/ O/ON�/?.�N�?.��?��N>/>�.� (critical value) �>��>/>��>/O��O��O�� t N�.�>�>/�>�>�/>�?��?..O>�?� (³) 

O/>/�.>/>./> (df = n-1) //?//?�/>�?/�>���?/�>/�//�./��N> p-value �>��N�/O�//.�>�>/?��>�O>�/�O/O N�. p-value �?/�/>/�N>�>N����?�
�>N�O�//?��N�?�/>�O/�N�N>�?�//?//>��/N>�//?��N�?�.?�N��N�O />�.//�>�>�/N>�N����/>�

05

5. �?�.>�O�

�?��.>��O>.�?/�>/�?�.>�O��>�.�>�>: />��N> t-value �?��O>�/�N�O��/.?NO��/>N/�/>�.� (//?/ p-value < ³) O/O��>N.�.//�>�>�/N>� (H ) 
�>��//>.�/>//N>/?//?��>�N�?.��/�?��>.�?�.�>�.//�>�>��>�N/?/� (H°) />�N/NN���N�N��?�� �>N/N��>N.� H  �>���N��?�/N>.?�N/N/?//?��>�
N�?.��/�?��>./>�N�O/N>�N>N�/?�.�/>�>�/O���N>��>��N>�?��? ��.//�>�>�N/O


