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filter, lag

The following objects are masked from 'package:base':

intersect, setdiff, setequal, union

Attaching package:

The following object is masked from 'package:stats':

filter

bruceR (version 0.8.9)

BRoadly Useful Convenient and Efficient R functions

Packages also loaded:

v dplyr
v tidyr
v stringr

v forcats

v data.table

v emmeans
v effectsize
v performance

v 1merTest

Main functions of “bruceR™:

ccQ)
add ()
.mean ()
set.wd()
import ()

print_table()

Describe()
Freq()
Corr()
Alpha()
EFAQ)
CFAQ)

'rstatix'

v ggplot2
v ggtext
v cowplot

Vv see

TTEST()

MANOVA ()
EMMEANS ()
PROCESS ()

model_summary ()

lavaan_summary ()

https://psychbruce.github.io/bruceR/



1 T TEST 3

## These R packages are dependencies of “bruceR™ but not installed:
## pacman, lmtest, vars, phia, GGally, GPArotation
## xxx*x*x Please Install All Dependencies ***xx

## install.packages("bruceR", dep=TRUE)

1 t test

L1 AW
L1152 ek S B

o SRR ¢ S BRPRALRAARIOA R n I IR
K up . EPTALALRAG 2R RIR, AU 2R RO
RS B R

o HUT: B

o BB AR, REORETL, BAGBREER. HE
MBI EARRR . R R T

o HAURR TR, RRAAXA R IR ¢
W, BT HOT 2 R IR TR A TR T 25, B
BRI — RO S K

o HINT: W A ST A TR A SR

HIANIRIZRIY 44 ML FEAAR S SO AR KA ELEL # one-way
ANOVA ## JIWB ### ANOVA 5 t K56 aYHR

o WREEAERIR DT 2200 T A K(K>2) ARdRAESIEZS HO, ARAH
X K HEAE PP TIAIAEAS ¢ 100, — AR A ER A (AT
o Hlbr: IEHH

o JHR: XEBEAFIERSEME. ANOVA TN t #5609 MK
PRIRIE, ARIERS, t AR E 72 ANOVA fAfERHER
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HILBEA T 5o

o FERFEHEEMACET, XPIAZEE S B TSI EAR ¢ S-S WA
KRB K TT 2904 (one-way anova), # t KIGHI&E R E2E, B4
Dk R S URTE

o K. IEHG

o JE: one-way anova (TP AT Z R RGBSR, MIASZFEA ¢
R g8 A 7 22 R SR 22/ R BRI AR O~ #R AT LT o 877 22 [ o R
#&'T . one-way anova HUHSZFEA t #of0REMG SIMHIRIHIEE R (H2/E)T
ZAFRIREET . 7 ¢t RNEEREE, JrZR R % T
&, W

1.1.2 pdTE
M T S AT, UM (independ factor) A REVE AN HAE,
27 A+ (quasi-independent factor) ANH]LIE R HA o

o HI
o SR : ISR TR B AT LA A A A R B R 73

Bl HiX S

1.1.3 23RN

IR KD AELE AN 2] SR OB T AR I R % 1 R i 5
Wiy, U] Ep {5 P BRL IR 2R 22 0 A i S A e 7 22 A SR AL B

o HWT: IEH
o JER: FAAEGR IRV ANE & N EE I G

1.1.4 HENEESEH

HE M TT =0T LR IR R T5 22 7047 S G 0 S5 1 22 S ) vl REJSE IR
Z s AR NEGE RS . EE IR ZE 0 ELs HO A



2 TWO-WAY ANOVA b}

FUE /N

o FWT: GEIR

o JRF: EEWE F it o 8 mED, mWREE L. EENE
BAGBENREE, XREWHREMEES, IHREEAR, WmH
treatment effect .3&, AL H o

2 two-way ANOVA

2.1 Fld
2.1.1  ZHAREE

A2 x 3 W IAE ML T T BN A 2 4, CEHAERA 6
Mo (FE: 2 x 3 FRWINHRDINA 2 1 3 IIKF)

. FINT R
o U TR, B A*B
o 450 233 WO TLAEIG 4 4

2.1.2 TR B A AR

FE R ZMNIM T 2208, S EAE A S A R R e B AR, RIS
JEHA—ARE, RS 55— IR AN FZKCP B B Z ) 22 5

. Fl: i

o R R, SRS R RS T
b R R T AR AR 0% 5. B AR
BRI H
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2.1.3 )5 R B FRIE

FEZHZMSEMETT Z A, Hrp— A REA 5 DR, RNz T
& LR AR, AR E MK =0.05, {f ] Bonferroni JyyAMLIE 235
T, WIS AT 4, BRI AR R B KA 0.05 + 10
= 0.005,

. H: G

o IR ARSI, TR B AT RS T 05 2
EIFTHEFEA R 10 X, I bonferront RN, TTHE" 5
R IR 10, (HAEBUE LT 20, A6 A PR AR

2.2 JHEE

load('2W_ANOVA.Rdata')

2.2.1 B ELHE

HERTFEE R A PRI ZR T TR SE 1 LA AN R, 38 58 PR T 22
I IR S PR 25 R (8 7)o

o [AR—: ARITHEE (GroasEs B AR 3 K Bl S 1A
A

o (AL A S S A TE R ZE R (B S S5 TR R A R
IR A SE5e 1550 HUAS ] o

mydata <- score %>/
select(0,gender,audience, result) %>%
mutate ( cut(0,c(0.5,2.5,4.5,6.5), c('low', 'median', 'high')),
as.factor(ifelse(gender == audience, 'Same','Diff'))) %>%

select(0_1vl,gender_diff,result)
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3 mixed-design ANOVA

3.1 Hldl
3.1.1 BT

IRV 253 MJTRAMT, 3 A RAFERAT AL A2, A3 =4
KT % B RAINAERA B, B2 =4k, £S5 M54 (condition)
A 10 bt THER LIASIRIE, RIS 30 At

VERE: AU BB AR BRI DR A SRR B AL 25 K
oA

o FlWr: IEHH
o HHHY: ARHNEC T ARSI =30

3.1.2 F I8 mEm

ISR B AL, IR2XS AR B B R TR St e iy F
AR FHE 2 SR N

o Hbr: IEH

o M 0B HRARARE, df,.,., L B RN A R
K, WREERER T MERZER, XN F KRS B BERE
FH/N, EHFEREEACET, R ES K.

3.1.8 FERKRSHEAT

g be W AN B A EARMERE . EH A JEX B AR R ERU TR
Ko, FEIAT 3 R F RS WORE R A, R TR R AU Y
E e
o KW FRER
o I A F=AKCE, KR RSO N RS T =R F RS, ik
T B HRFAWAAKCE, FIIREE, BB ek,
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3.2 JHHEE

# ID RABAR T

# Collectivism FTHWRERREX-MAEXHTE LWFES, BokEEREX, KomEMAEX
# Level RABZE, R MEIWBRESWEE, Hard RERERESH, Easy REM LTS

# Accuracy_01 R IR L AT R LR AW 6 B E (L AF)

# Accuracy_04,Accuracy_08,Accuracy_16 ARk 8554 (BewRET) AKN 4, 8 16 H,
load('confirmity.RData')

3.2.1 #HCHR

o IEERE G T AT T 2 F P R S AL 1E

o FUTTE: RIIARRAEG AR (AWN/ARD - FRRRKE
B ERr AR (Twoway /IREBITES)

o BROVRIZZEAERS: (Fp,0%), 4it:

o FEkEK: WREE, REFILTE, EREENARRE SR
p {H. ZFRARENHT LIRS

o FIRERUY: IR, Hd e AL/A2/A3 JKCF T, XA B 40
Mot de, 1 (3) a—2 MR ERNEE ., REREHRE A
it 2t — P AR

o NS RRTE S BEHGSSE, IV E AR, 52 A AREIE
HIBIECSS)

WG (LA B -

SERTE 2x4 WAWIT T 2001 RS R R &, A5 1) SR FIE R
IS ’55]\&%@%]’3"55, ﬁ 1, 4, 8, 16 i iKF.

Anova [ZEREEH] (PR AN— S EARED -

o (LGN IET RPN FE AN BF F(1,38) = 174.074,p <
0.001,7* = 0.821, RFHFEIFIFHLK

o 25 NBOSIEHFEZ MM ERN A RE F(3,114) = 0.374,p =
0.772,7? = 0.010, AN ERfFHIK ;
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o (EFMEENSHE NBOSIEFRE MK BN 2% F(3,114) =
7.210,p < 0.001,7% = 0.159, 752 i L E R AR 55

PR 55 ME L A B KPR T o] B AR A B R 25 TRER ] (R85 AT 40X
B 25 3 N B BT 55 XE Y o] B A0 -

o AL H, 2 5B AN IEMEZ I E80Y 2% F(3,38) =
2.996, p = 0.043, 1% = 0.191, EEHFTHIGH L ;

o FMEAESH, S HFANEXIEWEZ I ER 2#F F(3,38) =
3.549, p = 0.023, 7% = 0.219, FEPFTHIGHE ;

i sidak A IR A= 5 K5 FEAL AT B 55 RO R 2 538 ANEOW IE TR A5
M :

. BTG SHAACERIL. 8 A (p=0.067) A 16 AZH
(p=0.089) FIEMI R AT E RIAE THABY, b2 5%
PR R A e R 95

o HRMES 4 N IEHRETREKT (p=0.0195)

el b WEAESS TP BUM RIS , i B 55 Fr e B T SR AR AR
BN, ZHBFELEFRKT 1 I HA T IR KT 2 Lok

3.2.2 HHEHMELIT

T collectivism f3 0 FeA N AR, KT dfih ol “ERIRE L7,
INTEET IR AR G ol S NFE S, i A T o5 Al S 07 R
NS BARPIAZL (10 93)
# HAEH AL methodl
confirmity_grouped = confirmity
confirmity_grouped$group = ifelse(
confirmity$collectism > median(confirmity$collectism),
'collectism',

'individualism'



3 MIXED-DESIGN ANOVA 10

# BAEEA method2
confirmity_grouped = mutate(
confirmity,

group = ifelse(collectism > median(collectism), 'collectism', 'individualism')

# 1t method1

confirmity_grouped %>/
filter(level == 'easy') %>%
group_by (group) %>%

count ()

# 1T method2
easy_group = confirmity[confirmity_grouped$group == 'collectism' & confirmity_grouped$l

hard_group = confirmity[confirmity_grouped$group == 'collectism' & confirmity_grouped$l

nrow (easy_group)

nrow (hard_group)

3.2.3 RAWI T ESM

# 03B 5K B4
model = bruceR: :MANOVA/(

data = confirmity,

subID = 'ID',

dvs = c('accuracy_01', 'accuracy_04', 'accuracy_08', 'accuracy_16'),
dvs.pattern = 'accuracy_(..)"',

between = 'level',

within = 'participant'

## within Z2HEMYTRENANZT ER TA T, WEFTEHE WL
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it
#it
##
##
it
#it
##
##
it
#it
##
##
it
#it
##
##
it
#it
##
##
Hit
#it
##
##
Hit
#it
##
##
#Hit
#i#t
##
##
#Hi#t

Descriptives:

"level"

easy
easy
easy
easy
hard
hard
hard
hard

"participant"

participantO1
participant04
participant08
participanti16
participantO1
participant04
participant08
participant16

Total sample size: N =

ANOVA Table:

Dependent variable(s):

Between-subjects factor(s): level

Within-subjects factor(s):

Covariate(s):

level

93.
90.
90.
90.
81.
84.
83.
83.

Mean

250
600
250
700
350
850
650
850

accuracy_01,

MS

(0.
(0.
(1.
(2.
(4.
(4.
(4.
4.

S.D.

967)
883)
118)
658)
705)
626)
146)
671)

20
20
20
20
20
20
20
20

participant

MSE df1 df2

2418.025 13.891
4.042 10.797

participant

level * participant

77.842 10.797

11

p

1 38 174.074 <.001

3 114
3 114

0.374
7.210

LT772
<.001

kkk

kkk

accuracy_04, accuracy_08, accuracy_16

p [90% CI of

.821 [.731,
.010 [.000,
.169 [.057,

MSE = mean square error (the residual variance of the linear model)
2p = partial eta-squared = SS / (SS + SSE) = F * df1 / (F * df1 + df2)
’p = partial omega-squared = (F - 1) * dfl / (F * df1 + df2 + 1)

.872]
.032]
.251]
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## 2G = generalized eta-squared (see Olejnik & Algina, 2003)
## Cohen’ s f? = 2p / (1 - 2p)

##

## Levene s Test for Homogeneity of Variance:
##

##t Levene s F dft df2 p

##

## DV: accuracy_O1 27.392 1 38 <.001 *x*x
## DV: accuracy_04 26.408 1 38 <.001 **x*
## DV: accuracy_08 19.638 1 38 <.001 *xx*
## DV: accuracy_16 3.563 1 38 .067 .
##

##

## Mauchly s Test of Sphericity:

##

#it Mauchly's W P

##

## participant 0.9348 .780

## level * participant 0.9348 .780

##

# ALK YR

## HELREWI| N id, BT EEK

long_data = reshape2::melt(confirmity, list('ID', 'level', 'collectism'))
## BEAALE, MAE

long_data = rename(long_data, variable, value)

model = bruceR: :MANOVA(
long_data,
'ID',
'accuracy',
'level',

'participant’
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it
#it
##
##
it

#i#
##
#i#
#Hit
##
##
#i#
#Hit
##
##
#i#
#Hit
##
##
#i#
#Hit
##
##
#i#
#Hit
##
##
#i#
#Hit
##
##
#i#
#Hit

* Data are aggregated to mean (across items/trials)
if there are >=2 observations per subject and cell.
You may use Linear Mixed Model to analyze the data,

e.g., with subjects and items as level-2 clusters.

Descriptive

lllevelll llp

easy
easy
easy
easy
hard
hard
hard
hard

Total sampl

ANOVA Table

S:

articipant"

accuracy_01
accuracy_04
accuracy_08
accuracy_16
accuracy_01
accuracy_04
accuracy_08

accuracy_16

e size: N =

Dependent variable(s):

Between-subjects factor(s): level

Within-subjects factor(s):

Covariate(s

level

participant

):

93

90.
90.
90.
81.
84.
83.
83.

40

Mean

.250
600
250
700
350
850
650
850

(0.
(0.
(1.
(2.
(4.
4.
(4.
(4.

S.D.

967)
883)
118)
658)
705)
626)
146)
671)

accuracy

MS

20
20
20
20
20
20
20
20

participant

MSE df1 df2

2418.025 13.891
4.042 10.797

1 38 174.074 <.001 *xx
772

3 114

0.374

13

p

2p [90% CI of

.821 [.731,
.010 [.000,

QP]

.872]
.032]
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## level * participant 77.842 10.797 3 114 7.210 <.001 x*x*x .159 [.057, .251]
##

## MSE = mean square error (the residual variance of the linear model)

## 2p = partial eta-squared = SS / (SS + SSE) = F * df1 / (F * df1 + df2)

## 2p = partial omega-squared = (F - 1) * dfl / (F * df1 + df2 + 1)

## °G = generalized eta-squared (see Olejnik & Algina, 2003)
## Cohen’ s f2> = °p / (1 - ?p)
##

## Levene s Test for Homogeneity of Variance:

##

#i#t Levene s F dfl df2 P

##

## DV: accuracy_O1 27.392 1 38 <.001 **x*
## DV: accuracy_04 26.408 1 38 <.001 **x
## DV: accuracy_08 19.638 1 38 <.001 *x*x*
## DV: accuracy_16 3.563 1 38 .067 .
##

##

## Mauchly s Test of Sphericity:

##

#i# Mauchly's W )

##

## participant 0.9348 .780

## level * participant 0.9348 .780

##

emmeans: :emmip(model, level ~ participant, TRUE)
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95-
90-
c
5]
0 level
k=)
o
s easy
IS ~#— hard
Q
£
| 85 -
80-

accuracy 01 accuracy_04 accuracy_08 accuracy_16
Levels of participant

3.2.4 WAHRIEHER

emmip(model,formula,CIs)

emmeans : : emmip (
model,
level ~ participant,

TRUE
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95-
90-
c
5]
=
0 level
k=)
9]
s - easy
IS ~#— hard
Q
£
| 85 -
80-

accurécnyl accurel\cy704 accurz;cy708 accuralicyfl6
Levels of participant
emmeans: : emmip (
model,
participant-~level,
CIs = TRUE
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95-
90~ o
_5 participant
L —&— accuracy_01
3
= —&— accuracy_04
E —&— accuracy_08
c
D g5- accuracy_16
0N
80-
Ll Ll
easy hard

Levels of level

3.2.5 HIETE HEST ENW

confirmity %>%

filter(level == 'easy') %>%

MANQVA(
subID = 'ID',
dvs = c('accuracy_01','accuracy_04','accuracy_08','accuracy_16'),
dvs.pattern = 'accuracy_(..)"',
within = 'participant') %>%

EMMEANS (effect = 'participant')

##

## Descriptives:

##

## '"participant" Mean S.D. n
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##

## participant0l 93.250 (0.967) 20

## participant04 90.600 (0.883) 20

## participant08 90.250 (1.118) 20

## participant16 90.700 (2.658) 20

##

## Total sample size: N = 20

##

## ANOVA Table:

## Dependent variable(s): accuracy_01, accuracy_04, accuracy_08, accuracy_16
## Between-subjects factor(s): -

## Within-subjects factor(s): participant

## Covariate(s): -

##

## MS  MSE df1 df2 F p p [90% CI of 2p] 2G
##

## participant 38.100 2.302 3 57 16.553 <.001 **x* .466 [.294, .580] .375
##

## MSE = mean square error (the residual variance of the linear model)

## 2p = partial eta-squared = SS / (SS + SSE) = F * dfl1 / (F * df1 + df2)

## 2p = partial omega-squared = (F - 1) * dfl / (F * df1 + df2 + 1)

## 2G = generalized eta-squared (see Olejnik & Algina, 2003)

## Cohen’ s f2> = °p / (1 - ?p)

##

## Levene s Test for Homogeneity of Variance:

## No between-subjects factors. No need to do the Levene s test.
##

## Mauchly s Test of Sphericity:

##

#i#t Mauchly's W P

##

## participant 0.1557 <.001 **x

#Hi#t
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#it
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#it
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#it
##
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Hit
#it
##
##
Hit
#it
##
##
Hit
#i#t
##
##
Hit
#i#t
##
##
#Hi#t
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The sphericity assumption is violated.

You may specify: sph.correction="GG" (or ="HF")

—————— EMMEANS (effect = "participant") ------

Joint Tests of "participant":

Effect df1 df2 F P >p [90% CI of 2p]

participant 3 19 61.354 <.001 *xx* .906 [.824, .941]

Note. Simple effects of repeated measures with 3 or more levels

are different from the results obtained with SPSS MANOVA syntax.
Estimated Marginal Means of "participant":

"participant"  Mean [95% CI of Mean] S.E.

participant01 93.250 [92.798, 93.702] (0.216)

participant04 90.600 [90.187, 91.013] (0.197)

participant08 90.250 [89.727, 90.773] (0.250)

participant16 90.700 [89.456, 91.944] (0.594)

Pairwise Comparisons of "participant":

Contrast Estimate S.E. df t p

participant04 - participant0l -2.650 (0.254) 19 -10.426 <.001 *x*x*
participant08 - participantO1 -3.000 (0.281) 19 -10.677 <.001 **x

participant08 - participant04 -0.350 (0.335) 19 -1.046 1.000

participant16 - participant0O1 -2.550 (0.609) 19 -4.187 .003 *x*

participant16 - participant04 0.100 (0.710) 19  0.141 1.000

Cohen’ s d

-1.235
-1.398
-0.163
-1.188

0.047

[-1.
[-1.
[-0.
[-2.
[-0.

[95Y

584,
784,
622,
024,
928,
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## participantl6 - participant08 0.450 (0.500) 19  0.900 1.000 0.210 [-0.476,
##

## Pooled SD for computing Cohen’ s d: 2.146

## P-value adjustment: Bonferroni method for 6 tests.

##

## Disclaimer:

## By default, pooled SD is Root Mean Square Error (RMSE).

## There is much disagreement on how to compute Cohen’ s d.

## You are completely responsible for setting “sd.pooled’.

## You might also use “effectsize::t_to_d()” to compute d.

4 HMXRFRH

4.1 i
4.1.1  ZedEAR

AR R EA AR R BN BUREMHR R ¢ 0 0, IRART LA A
BHRBAMHRK R

o I SR
o BN BUREMESRRE r ZIER MR R R, RREMER RE «
0 HABRFRA LR R R, TIARRIRAHIC KR, i, &
By RTAR x 2 IKREHBRR, r=0,
x=seq(-2,2, 100)
y=x"2
Corr(data.frame(x,y))
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Correlation Matrix

- 0.00 [

1 0.00 o

T | — -1
> >

## Correlation matrix is displayed in the RStudio “Plots” Pane.
##

## Pearson's r and 957 confidence intervals:

##
## r [95% CI] p N
##

## x-y 0.00 [-0.20, 0.20] 1.000 100
##

4.2 HEB

4.2.1 FWHRESHRAEOIE

{Fi[H filter PR%L

load('HW11.Rdata')

enthusiam %>Y%
ggplot (aes(year,ent, status)) +
geom_point ()
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[ ]
° status
L4 employee

® manager

25-

0.0-

year

enthusiam %>Y%

#i#
#Hi#t
#i#t
##
#i#
#Hi#t
#i#t
##
#i#
#Hi#t
#i#t

filter(status == 'manager') %>%

cor.test(~year+ent, )

Pearson's product-moment correlation

data: year and ent
t = -1.0748, df = 18, p-value = 0.2966
alternative hypothesis: true correlation is not equal to O

95 percent confidence interval:

-0.6206543 0.2209489
sample estimates:

cor
-0.2455837

enthusiam %>Y%

filter(status == 'employee') %>%

cor.test(~year+ent, »)
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##

## Pearson's product-moment correlation

##

## data: year and ent

## t = -5.8732, df = 98, p-value = 5.866e-08
## alternative hypothesis: true correlation is not equal to O
## 95 percent confidence interval:

## -0.6422871 -0.3487753

## sample estimates:

#Hit cor

## -0.5102391

5 ZefkmlIA

5.1 s

5.1.1 HERE

X XY PSR RAEERE, g R (R-squared) FoR8 Y B9 SErD
RLAHE XY [5G AR AR R HR 0 A LB o

o HK: IEHH
o fERE: BN, RN 172=0.6, WHHLARPA 0.6 FERATLUT XY
F 22 SR AR

5.1.2  JEZefiArse

i 2 R B 2 ) Al R AP AE I R etk e R !

/N 3fi% (OLS) & XY PSR RS R AL R, X [l i
H R EPERET F RRHIZAEA R, W XY AMEEHKR R,

. FN: g
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o R BN IGEN AR EIRAEEATIRE, SR I 2 2
PR R R IREERARE, ] XY TR (5
W, AR ER BENACE FAREL XY AMEEMKK R, (H
AREVH] XY B HMH R R I T IREHC R, F kAR,
p{HM 1, B XY FFAEFERIHRK R,

x=seq(-1,1,0.05)
y=x"2

summary (lm(y~x))

##
##
#i#
#Hit
##
##
#i#
#Hit
##
##
#i#
#Hit
##
##
#i#
#Hit
##
##

Call:
lm(formula = y ~ x)
Residuals:

Min 1Q Median 3Q Max
-0.3500 -0.2875 -0.1000 0.2125 0.6500
Coefficients:

Estimate Std. Error t value Pr(>|t|)

(Intercept) 3.500e-01 5.008e-02 6.988 2.22e-08 *x**

b4 1.905e-16 8.466e-02  0.000 1
Signif. codes: O 'xxx' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 ' ' 1
Residual standard error: 0.3207 on 39 degrees of freedom

Multiple R-squared: 6.991e-32, Adjusted R-squared: -0.02564
F-statistic: 2.727e-30 on 1 and 39 DF, p-value: 1

bruceR: :Corr(data.frame(x,y))
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Correlation Matrix

— 0.8

- 0.00 [
1 0.00 o

## Correlation matrix is displayed in the RStudio “Plots” Pane.
##

## Pearson's r and 957 confidence intervals:

##

#it r [957% CI] P N

##

## x-y 0.00 [-0.31, 0.31] 1.000 41

##

gegplot ( data.frame(x,y), aes (x=x,y=y) )+
geom_point )+
geom_smooth ( "Im')+
geom_smooth ( 'red')

## “geom_smooth()~ using formula = 'y ~ x'

## “geom_smooth()~ using method = 'loess' and formula = 'y ~ x'
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0.25-
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5.1.3 KAl K SR K C R

i FH/NIEIE XY PSSR S B e Bl 2, e ml 7 R e
PEVHT F A5G, /I0gs RN p 5 M5IAE i Pearson fH5C Y & HEAG 3611
p 1H—#.

o HKr: IEHH

5.1.4 LM [nl A i R A 2K

— TN P B R EOR A RN SRR R, AR SR, nilA
SRR ZHIF I et ] AR R AR

o HIKr: IEHH
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5.2 HEE

# HRREVFRAEENERIE S GPA WA EZ, NEEREIT IR %0 5k
load('hwi2.Rdata')

5.2.1 RS

5.2.1.1 MXFRHL —EEBRYMHXRHMNRA (spearman,pearson)
Kb, FIRHRERBGA ¢ (A& AhE) M p |

5.2.1.2 MR RIEEREIIE + BEERENRE (TEEE F.
p {H. WERE. HEBRNIERED

5.2.2 SEERTEIE 5TERR

# R 3 AN, #ERIIEE (& TeF k)

x_mean = mean(corr$sleep)

x_sd = sd(corr$sleep)

outliers_mask = !(abs(corr$sleep - x_mean) > x_sd * 3)

## | KRR

# FIFEEHATRIIE

corr [outliers_mask,]

5.2.2.1 i 3 #N

## sleep gpa
## 1 5.792934 1.60
## 2 7.277429 1.37
## 3 8.084441 3.44
## b  7.429125 3.21
## 6  7.506056 2.00



it
#it
##
##
it
#it
##
##
it
#it
##
##
it
#it
##
##
it
#it
##
##
Hit
#it
##
##
Hit
#it
##
##
Hit
#i#t
##
##
#Hi#t

e ACRE]

(00]

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
36
38
39
40
41

.425260
.453368
.435548
.109962
.522807
.001614
.223746
.064459
.959494
.889715
.488990
.088805
.162828
.415835
.134088
.509314
.559452
.459589
.306280
.5561795
.574756
.976344
.984862
.064051
.102298
.524407
.290560
.498742
.832381
.659007
.705706
.534102
.449496

= = B, O N = N P P NN P WO, NP, NN, P N O Pr P, O N O - N P =B O =

.37
.76
.37
.93
.54
.94
.97
.36
.83
.61
.60
.41
.43
.70
.66
.80
.28
.86
.16
.98
A1
.95
.24
.01
.74
.90
.95
.21
.69
.98
.24
.55
.45

28



it
#it
##
##
it
#it
##
##
it
#it
##
##
it
#it
##
##
it
#it
##
##
Hit
#it
##
##
Hit
#it
##
##
Hit
#i#t
##
##
#Hi#t

e ACRE]

42
43
44
45
46
47
48
49
50
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

© N O O N N 0 0 o0 o0 O O O N o100 o 0N o oo OO0 o000 OO OO O o

.931357
.144635
. 719377
.005660
.031486
.892682
.748014
.476172
.503150
.417924
.891110
.985038
.837690
.563056
.647817
.226647
.605910
.842191
.656588
.548991
.965240
.330366
.992395
.777084
.861392
.367827
.329565
.336473
.006893
.544531
.633476
.648287
.070271

W NP, O P P, NP, N WNNDNMDNDNMO RN P, P N O P P NP P NN DNDN R~ = -

.57
.49
.72
.05
.20
.92
.68
.60
.85
.84
.51
.48
.85
.36
.28
.00
.22
.72
.04
.08
.56
.09
.52
.46
.56
.68
.52
.78
.51
.00
.29
.30
.62
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#it
##
##
it
#it
##
##
it
#it
##
##
it
#it
##
##
it
#it
##
##
Hit
#it
##
##
Hit
#it
##
##
Hit
#i#t
##
##
#Hi#t

e ACRE]

76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

~N O N o o N O N O NN o N o 0o 0o No oo o0 N N Yo oo oo N o oo

.846602
.609299
.276418
.258262
.682941
.822210
.830006
.627698
.826213
.850232
.697609
.549997
.597268
.808406
.806472
.946841
.255196
.705964
.001513
.504417
.355550
.865392
.878204
.972917
.121117
.414524
.526282
.065993
.497522
.174001
.166989
.103735
.168185

N W = = N W N NN PR, P P NP O W, N O P, N W NDNDNERPENDNDO N~ NN

.22
.15
.12
.03
.39
.20
.35
.84
.35
.20
.49
.24
.61
.88
.96
.17
.63
.11
.87
.53
.22
.64
.56
.78
.55
.56
.29
.48
.65
.99
.44
.82
.38

30
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## 109 7.354968 1.44
## 110 6.947895 2.01
## 111 6.804065 1.63
## 112 6.350930 1.61
## 113 5.890233 1.09
## 114 7.849274 2.06
## 115 7.022363 2.11
## 116 7.831141 1.22
## 117 5.755712 0.00
## 118 7.169026 1.72
## 119 7.673166 1.98
## 120 6.973724 2.30

# KHF ddentify outliers M AN FHHE
outliers=corr %>, identify_outliers(gpa)
# J| R R de B4R ey R H E

corr_normal=corr[!corr[,c('sleep','gpa')] %in% outliers[,c('sleep', 'gpa')]]

5.2.2.2 f#iff] identify_outliers() pF%k

5.2.3 FARFH

o TEFPHEIUIE
o WERBIIHE (B&RHEERERED)
o XA F AR
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