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One sample
t-test
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N1SNAEIUAIN (t-test)

Independent
samples t-test

Is there a difference between
two groups
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Paired samples
t-test

Is there a difference in a group
between two points in time
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AUNRFIUNAN HO: WL = MO HO: L < HO HO: L > MO
(null hypothesis)

AUNAFIUNILHDN H1: WL # MO H1: L > MO H1: L < MO
(alternative hypothesis)
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AaABveInugadian # 170 H1: [ # 170

One sample
t-test

@

Is there a difference between
a group and the population.
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Maoving Average Cancel

Random Mumber Generation

nnnnnnnnnnnnnnnnnn

t-Test: Two-Sample Assuming Unequal Varances

ALRABYDIANG AT # 170 H1: [ # 170

175 I l @ t-Test: Two-Sample Assuming Unequal Variance;s
174
175 t-Test: Two-Sample Assuming Unequal Variances ? * @ Variable 1 E Variable 2

Input Mean 174.800! 0 -
172 Variable 1 Range: l $A35.5A59 t : -
_ Cancel Variance 4.700! 0 -
178 | =
~ : | |
S— Hypothesized Mean Difference: 0 £ Observations 5.0005 2
[] Labels Hypothesized Mean Difference 170.000:
Alpha: 0.05 df 4_000§ One Sample

t-test

Output options

(@ Output Range: I SE9S

O New Worksheet Ply: P(T< =t) one-tail 0004§

O New workbook t Critical one-tail 2.132, -
! P(T<=t) two-tail 0.008' "

A t Critical two-tail 2776
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a group and the population.



ALAEvaIANEdiAY = 170 HO: M = 170

Mean

Variance

Observations

Hypothesized Mean Difference
df

t Stat

P(T<=t) one-tail

t Critical one-tail

P(T<=t) two-tail

t Critical two-tail

One sample
t-test

AadgYeInugelin £ 170 H1: W # 170 @ —
Is there a difference between
Variable 1 a group and the population.
174.800 U519t us19cu
4.700 Unas H, Unias H,
5.000 - .« . @
JA"Burnnany ATUIALAINY S
170.000
4.000

4.951 a1 t AuaaL
0.004
2.132
0.008 A1 P-value

2.776 a1 t MaaInge
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-2.776 2.776 4.951

A1 t ATUIRL > A1 t 19ANaA UGS HO wazeauiu H1

A1 P-value fid1tfagndtAdan (.05) AeUfies HO wazeauiu H1

B ANGRREYRIUTEYINSIUWINAY 170 WwuRlIng
289NNy FARYN19EDAN .05
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UINIFIUVDY 0.049
USunauansaena g osp 0K =005 SR ER
Tunzidomealdoy :
i 0.051  HL:H>005 |
T3ifiu 0.05 . (9 -
Ao v t AU =
1aansy a9 1 0.051
ﬁiﬁﬂ%lm N&aN13 0'049 t ﬁ%qﬂ%ﬂi]ﬂ (1 tall) = Is there a difference between
o | a group and the population.
VI'%TJ 9 AWEW 0.041 t N13A3nga (2 tails) =
ANLRAYVDY 0.048
J3UNEUE1SHS A P-value (1 tail) =
1 0.052
Wuluany P-value (2 tails) =
U5 L 0.051 -
17133 gauTUANNAFIUAI LA
(NIzauubEIAgy WauAg L JuaNNRIUNIEDR:
N1980H & = .01)
wlauaine:
A
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Independent

a o samples t-test
AuURgIUNAD HO: M1 = M2 | HO: M1 < M2 | HO: M1 > M2 4
(null hypothesis)
AUNAFIUNIGLEDN H1: M1 # 2 | H1: 11 > M2 | H1: Y1 < J2
(alternative hypothesis) e H
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H1: u'farml * IJ'farm2

anaguLsnNaann 2 wasy
Y U9

Data Analysis

Analysis Tools

Histogram

Moving Average

Random Number Generation

Rank and Percentile

Regression

Sampling

t-Test: Paired Two Sample for Means

t-Test Two-Sample Assuming Equal Variances
t-Test: Two-Sample Assuming Unequal Variances
z-Test: Two Sample for Means

v

Cancel

B

66.5 67.1 F-Test Two-Sample for Variances
62.5 73.0
66.6 63.0 Variable 1 = Variable 2
71.6 75.2 Mean 66.020 70.660
62.9 75.0 Variance 13.457 29.068
Observations 5.000 5.000
df 4.000 4.000
F 0.463
P(F<=Ff) one-tail 0.237
F Critical one-tail 0.157

A1 P-value > A19an (.05)
= Y]
98UTU HO

=
HBUY0Y AULUIUTIU
Tauansnenue (11nw)

S =

t-Test: Two-Sample Assuming Equal Variances
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t-Test: Two-Sample Assuming Equal Variances

Mean

Variance

Observations

Pooled Variance

Hypothesized Mean Difference
df

t Stat

P(T<=t) one-tail

t Critical one-tail

P(T<=t) two-tail

t Critical two-tail

Independent
| samples t-test
t-Test: Two-Sample Assuming Equal Variances ? *
Input i i t
Variable 1 Range: +
Variable 2 Range: Y Cancel i i T
o = 4
Hypothesized Mean Difference:
[ Labels
Alpha:  [0.0s = Is there a difference between
Output options two groups
() New Worksheet ply:
() New Workbook
Variable 1 Variable 2 ustItu us19Iu
66.020  70.660 Ufias H, Ufias H,
- D & - Y - 4
13.457 22.068  NmurmmInu JATUIANINY S
5.000 5.000
21.263 -2.306  -1.591 2.306
0.000
1 = 1 1 %4
8.000 A1 P-value ¥Au1nN21A12aN1 (.05)

-1.591 a1 t AUl
0.075

1.860

0.150 A1 P-value

2.306 @1 t Maninae
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Data Analysis

Analysis Tools

Correlation
Cowvariance

Farm 1 Farm 2
62.5 73.0
63.5 63.0
71.6 70.0
62.9 75.0

Anova: Single Factor
Anova: Two-Factor With Replication
Anova: Two-Factor Without Replication

Ll

F-Test Two-Sample for Variances

Variable 1 Variable 2

F-Test Two-Sample for Variances

Input

Variable 1 Range:

Variable 2 Range:

(@ Output Range:
() New Worksheet Ply:
(O New Workbaok

[] Labels
Output options
$

-Test Two-Sample Assumin

| Mean 62.7  69.62
| Variance 43505 22.672
: Observations 5 5
? X
df 4 4
F 1.918887
P(F<=f) one-tail  0.271694
F Critical one-tail ~ 6.388233

5A.95.95 Heusny %‘

t-Test: Two-Sample Assumin

HO: 0'% = 0'%

H1: 0'% * 0'%
A1 P-value > Aa19an (.05)
989USU HO

AUYDNY AULUSUSIU
laiumnenanu (1Nu)

q Equal Variances

01 A1 P-value < A19an (.05)
U 1es HO wazeausu H1
NU1YDY AUUUTUSIUUANAINY

ual Vartances
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o ‘g o HUURZIU Unias H, Unias H, :
ULAINITEVLYIU e- HO: T
. o . IJ'“U"IEJ IJ'my,a i % e P Ll Indeplendent
learning Y2IUIWNUANAIY _ 2 Sampres t-test
o o ' H1: I"Lu'm a u‘mﬁa
Aunso Ly - b N
Do e . NaN13LATITNANLYTUIIU: ha—
(NseauUaInYNIeEDf, ()
a = 01) - ¢ e o Is there a difference between
sUnuuNsIasIenAnnleY: o groupe
W18 | K t AU =
65 | 120 t N9A3nga (1 tail) =
30 | 120 t #i9a3nga (2 tails) =
25 60 P-value (1 tail) =
120 60
P-value (2 tails) =
45 60 5 o "
gausuaNNRgIUAIle:
120 30 )
[WEUAIDTLLUUANNAFIUNEDA:
60 45 ) =
udatduanea:
45 45 Y
30 | 60 A
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AUNRFIUNAN

(null hypothesis)

HO: Mrsu - Muds = 0

AUNAFIUNIGLEDN

(alternative hypothesis)

H1: p.n'au - umé’a # 0
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HO: Mrou - Muds = 0

H1: u.n'au - umé'\i # 0
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Paired samples
t-test
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Is there a difference in a group
between two points in time
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HO: Mrsu - Muda = 0

H1: u.n'au - I;lwé’a # 0
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winudenandinN3nouLazaY 2 Nadau t-test o =] | II PONES Jenpies
g r 38 48 -Test: Paired Two Sample for Means ?I 2
N139UTUWANANNAUNTE b Cles s o sempie ot F
- VZrlablelRange: B37:58513 + B i T 3
aﬂuﬁﬁqu HO: uﬂlau = u‘lﬂﬁ\‘l - O Variable 2 Range: SAST-SA513 * T;;l i
Hypothesized Mean Difference: = i i
. ' _ [ [] Labels
H1. uﬂau u‘lﬂa\i 7 O Alpha- | 0.05 a=.05 Is there a difference in a group
Output options between two points in time
. (@ {output Range: I $0%6 Ii
1-vagauAIAULUIUIIU O erezs B
_ ™
. -
ﬂ':J;J “5‘5'(1: F-Test Two-Sample for Variances t-Test: Paired Two Sample for Means 3'LLU ana —
38 48 Variable 1 Variable 2 @ Varisble 1 Varisble 2
‘ariable ‘ariable = -
40 49 Mean 36.286  44.571 i’mqm '_"q"m"
35 a1 Variance 47.238  20.952 Mean 44.571 36.286 Unas H, Ufas H,
41 45 Observations 7.000  7.000 Variance 20.952 47.238 Avurnvanu % AVurALvanu %
30 39 df 6.000 6.000 Observations 7.000 7.000
25 40 F 2.255 Pearson Correlation 0.863 -2.447 2.447  5.879
P(F<=f) one-tail 0.173 Hypothesized Mean Different 0.000
1 = L% 1 1 %4
F Critical one-tail 4.284 df 6.000 A1 P-value dA1uaan11n1aan (L05)
= a\
: e Gta A3UAEs HO
A1 P-value > A18an (.05) ot B € Amnal d
= ) HO P(T<=t) one-tall 0.001 . o
ZQHQNiU t Critical one-tail 1.943 H1: flnau - fuas # 0
waneas ANaUsUIIY P(T<=t) two-tall 0.001 fin P-value AB NUNUENIHNARTANINOULALNAINT
13JLLC°'Iﬂﬁ"I\1ﬂu ((n1nu) t Critical two-tail 2.447 @ t Maainaa AUSULANANIINY aﬁqqﬁﬁgﬁqﬁmmqqaaaﬁ .05
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AY 8 AualUd UAINIS U3t
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gUUNFTIU - R L J
v y . * Unas H, Unas H,
mwumwﬂﬁl NDULLAS HO: un'au - uwé’q =0 . o Paired samples
o 0w duuanunny 5 LR IR LT T t-test
NAINTONMEINIGY 1. priow - pwde = 0 ‘—
WANFINUNTD LA NANISILATIZUAULUTUTIU: F.T_
I PG

=i Yy < Is there a difference in a group
(VI 3uﬂ°U‘L!E.| f] QJ(VI’]Q - ¢ ade v between two points in time
JULUUNITAATIEANIN Y

d06, & = .01) - =
t AU = =
. |
nay nas t N3a3nga (1 tail) =
110 150 t 1393N90 (2 tails) =
69 147
P-value (1 tail) =
80 100
- . P-value (2 tails) =
88 154 gaususNNAgIuALa:
78 120 WauAg 1 luauuRgIUNIeEan:
102 140 wlatuane:
95 108

v o

I |
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