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Decision Making

« How many decisions does an adult make per day?

« How many food-related decisions does an adult make per day?

« How many medical decisions does an doctor make per day?



Decision Making

« How many decisions does an adult make per day? 35" 000/day

« How many food-related decisions does an adult make per day?

« How many medical decisions does an doctor make per day?



Decision Making

« How many decisions does an adult make per day? 35" 000/day

« How many food-related decisions does an adult make per day? 226.7/day Brian Wansink, Mindless
Eating: The 200 Daily Food Decisions We Overlook, 2007

« How many medical decisions does an doctor make per day?



Medical Decision Making

« How many decisions does an adult make per day? 35" 000/day

« How many food-related decisions does an adult make per day? 226.7/day Brian Wansink, Mindless
Eating: The 200 Daily Food Decisions We Overlook, 2007

« How many medical decisions does an doctor make per day? pediatric cardiologists 158/day
Jeffrey R. Darst MD, Deciding without Data, 2010
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Medical Decision Making
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Koch’s postulates s

EE 8RN / 3R E K Robert Koch -
Image courtesy of Nobelprize.org
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Koch's Postulates:

@ The microorganism must be found

in abundance in all organisms suffering
from the disease, but should not be
found in healthy organisms.

Suspected
pathogen

@ The microorganism must be isolated
from a diseased organism and grown
in pure culture.

® The cultured microorganism should
cause disease when introduced into a
healthy organism.

@ The microorganism must be
reisolated from the inoculated,
diseased experimental host and
identified as being identical to the
original specific causative agent.

Bl FE] R SRR (B IR

Observe sample
under a microscope

Red blood
cell

Red blood
O cell

Culture sample from
X diseased or healthy
o | animals

No pathogens
present

Cultured

sy
pathogen Inoculate healthy animal
with suspected pathogen

Suspected

pathoge
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https://pansci.asia/archives/47780
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Randomized controlled trial

“Study design VII. Randomised controlled trials”, Kate Ann Levin, 2007

Allocated
to test

group

Without
outcome

Sample Study Randomized
population Sample allocation

Allocated
to control

group

Without
outcome

Starting Point TIME
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Multivariable thinking Zt&=

Ref: Developing Multivariable Thinking, Roxy Peck



Does Taking Your Time in College Pay Off?

-- 2016 AP Statistics Exam

“A newspaper in Germany reported that the more semesters need to complete an academic program at the
university, the greater the starting salary in the first year of a job. The report was based on a study that
used a random sample of 24 people who had recently completed an academic program. Information was
collected on the number of semesters each person in the sample needed to complete the program and the
starting salary, in thousands of euros, for the first year of a job.”

70
z 65
= 60
g 55 . .®
= 504 : © a. Does the scatterplot support the newspaper report
gast . oy ) about number of semesters and starting salary?
% 401 .. )
& 30

25 ' - -

5 10 5 20

Number of Semesters
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Starting Salary (1,000 euros)

“An independent researcher received the data from the newspaper and conducted a new analysis
by separating the data into three groups based on the major of each person. A revised scatterplot
identifying the major of each person is shown below.”

70

65 1+

60+

55-

504
451

40
35
30

Major
© Business
+ Physics
x Chemistry

10 15
Number of Semesters

20

c. Based on the people in the sample, describe the
relationship between starting salary and number of
semesters for the business majors.

e. Based on the analysis conducted by the independent
researcher, how could the newspaper report be modified
to give a better description of the relationship between
the number of semesters and the starting salary for the
people in the sample?

Multivariable thinking



A Concern in Observational Studies

COnfOU ndlng Va rlables and Poorly Designed Experiments

Are the variables of a child’s shoe size

Crime rate and ice cream sales
and their readlng ability correlated?
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9 7 \ .
i 1 |
3 2 R=093 - ~
o | - "4
3 # ] 1.‘_'#
4 4 HasBaHue oM F

Confounder Confounder
i B per g
g Exposure I:> Disease \ ' f\

Exposure /|:> Disease



A Concern in Observational Studies

COnfOU ndlng Va rlables and Poorly Designed Experiments

o
o

Life expectancy
o ~
un (¥,

o un
O

There is a strong positive relationship

.- between number of televisions per
household and life expectancy for countries
in the world.
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| ] I | | |
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TVs per person
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and, if anything, today is probably even more of a madhouse.
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Artificial intelligence is the field of computer science that is associated with the
concept of machines “think like humans” to perform tasks such as learning,
problem-solving, planning, reasoning and identifying patterns.
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Machine Learning

Any technigque suhsuwfﬁ.l
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# E & ¥ (Machine Learning)

B TOREE  SAE P WA 2 OB E IIT RS/ E Y NG T R
‘} %—L-f#fb True

False
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=& & ¥ (Deep Learning)

Machine Learning

& &y 2373 il

Input Feature extraction Classification Output

Deep Learning

G — iz — I

Input Feature extraction + Classification Output




1980S-ERA NEURAL NETWORK

Hidden

L - - 7 Pai®  (Computer vision )

1{E 52 (pixel)

Links carry signals
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1980S-ERA NEURAL NETWORK

Hidden
layer

SR ?’i’ )
3 ‘\‘S . A7

: 7 =
w7, B T, | -
522528 e

2

Links carry signals
from one node
to another, boosting
or damping them
according to each
link's ‘weight'.

DEEP LEARNING NEURAL NETWORK

Multiple hidden layers
process hierarchical features

layer BN A NV A Output
N 77 s N\ 17 e N\
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A DTN 7 7HE RN 2257 79ET DN
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Identify \v?:" 4\\V N\ W combinations
light/dark ' or features
pixel value Identify |dentify |dentify
\-‘ edges combinations features /
—~—— of edges ——2

"
rex B0H DEJE NEF
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Image recognition: Pixel — edge — texton — motif — part —object




Airedale, Airedale terrier miniature schnauzer Boston bull, Boston terrier standard poodle English setter

HAHE PRIR B 4N R - TE AR SERER EACTEEE =N
(Airedale Terrier) (Miniature Schnauzer) (Boston Terrier)  (Standard Poodle) (English Setter)



=2 Neural
Network »

, [TTTTTTT I e ] .
itttz =T What is needed is a
Ink = 1 function ......
Noink =0

Output

- ‘ The image

IS ﬂ’zﬂ'

m

Each dimension represents
the confidence of a digit.

227758 Hung-Yi Lee
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Deep learning can be highly flexible

* Speech Recognition
(| =] )="Mormning"

* Handwritten Recognition

I T R

Accuracy

* Playing Go
R
f*( .‘- : & ): “5_5"
% iy o2 :’ (step)

* Dialogue System
/’k( \\Hiu ): \\Hellou
(what the usersaid) (system response)

% Z % Hung-Yi Lee
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New tool + Big data =2 New finding



America's favorite pies

More data — New finding



DATA STORAGE

5D optical data storage
o AT l& 360TB, 189 °C %77 1381% &
Phaistos Disc

More data — better finding ?



My Nokia and BlackBerry market caps
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Know your data
know your guestion
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BlETRE .

Hummus

. I Percent of nutritionists
" | saying a food is healthy
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i
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Avocados.
Cashaws
Coftags

Whole

. " Carnad B = wheat
80% fun: = & brasd
:ldahl . =a. t

SKIM" Beanut butter

)u o RBESDD

™ ‘Whols Baked
milk potatoes

\

0%

TJurkey Chicken

]
@: aleil i Orange juics
60% | .
—
Pork'chops
Cheddar cheese Granota
50%
F Coconut oil
- y Frozen yogurt
Eutter ; =
=L & &
-Iar';uurgers m
K.nd bar
30% izz
Beer T
Crackers - "
o OEE
2 72X
Granciz bers
20%
Baef jerky
Diet White bread
soda ‘

Ref: NYTimes.com

https://www.nytimes.com/interactive/2016/07/05/u

pshot/is-sushi-healthy-what-about-granola-where-
—» americans-and-nutritionists-
disagree.html#:~:text=N0%20food%20elicited%20a%2
Ogreater,30%20percent%200f%20nutritionists%20did.

q Tt L Zee. SlimFast Shake &S

* erthm Percent of all Americans
W) French fres saying a food is healthy

Regular scdz
20% 30% 40% 50% 60% T0% 80%: 80%: 100%
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American
Society for
Nutrition

www.nutrition.org
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50%
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30%

20%

10%

Wil 11— Kale
D T Percent of nutritionists Enﬁﬂ‘/)ﬁ
saying a food is healthy

Chocolats
chip cookies

Ciive oil

Almonds

Humrnus

Avocados . Datmesl Yogore
Cashews

Cotiage

T
v chaeserﬂf\
P P
Oniinna landed as 2 é :_ Shrimp ‘ -
\\‘:[: /J\
Crdinary Americans were
uncertain.

p=t Whale
wheat
bread

Skim

- Whole Baked [ ]

milk potatoes
i
. Crange juice
. .
L]

Granola

Popzorn

Bath nutritionists and the
public were split about the
healthiness of many
commen items, including
butter, red meat, whole
milk and cheddar cheese.

Steak

Coconut oil

‘ 2 \‘? pubiic.
L Frozen yogurt

Buter J ?

e ELE

S Kind bar

- w W

Crackers
No food elicited a greater

Granola bars T%
pL 7 \\\ ﬁ

About 70 percent of
Americans called it healthy,
but less than 30 percent of
SimFstshage nutritionists did.

SlimFast Shake (&Y &

Percent of all Americans
j Frenen fries saying a food is healthy

Regular scda
20% 30% 40% 50% 60% TO% 80% 80% 100%

Beer

Beef jerky
Diet ‘White bread

American cheese

—

[ 9
' Q« AR S Ay Variables:

Percentage o f nutritionists
saying a food is healthy.
Percentage o f all
Americans saying a food is
healthy.

Food

Ref: NYTimes.com

https://www.nytimes.com/interactive/2016/07/05/u
pshot/is-sushi-healthy-what-about-granola-where-
americans-and-nutritionists-
disagree.html#:~:text=N0%20food%20elicited%20a%2
Ogreater,30%20percent%200f%20nutritionists%20did.
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« What do you notice? o | &

«  What do you wonder?
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write for this graph? | & '| ‘i" -
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Foods considered healthier by the public than by experts

Percent of nutritionists
saying a food is healthy

Percent describing a food as “healthy” Nutrtionists Public Difference
" = Granola bar 28%  71% s

=% Coconut oil s7% B9 s
) Frozen yogurt 32% 66% —

Granola 47%  80% i
_ SlimFast shake 21% [ —

. s Orange juice 62%  78% —
é& * g American cheese 24%  39% i
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= . W SlimFast shake.
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Open access, freely available online

Why Most Published Research Findings
Are False JohnP. A. loannidis, PLoS Med. 2005 Aug

John P.A.loannidis
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ol mEE | SRR | geedey | FE | ER | mERR | aERE | pwEl | 2w | 2@ | pwise
1| 1234567 | 2020/06/12 | 1960/05/01 60 = e e | mmE | BIEE | e | S0
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1= =P s
ﬁ o= R D 'TI'Z;_'EEl HjEEEEHE A N N
%}ﬁ, ﬁggﬁ (yyyy/m m/dd) (yyyy/mm/dd) EM? I:I/I:ﬁﬁl%l Rz I:ﬁﬁ%z
1| 1234567 | 2020/06/12 1960/05/01 60 S = “ﬂ;ﬁ
2 | 1234578 | 2020/06/31 1955/11/24 64 = =mE | ERRE
3 | 2546871 | 2020/07/01 1988/02/09 32 wEE | DB

] TR HEEAR RmeE |

\ %* Y b

st | PERE | vvv/mmydd) | (yyyy/mm/dd) g | TR
1 1237456 2020/06/12 | 1960/05/01 = 1 0
2 1238457 2020/06/31 | 1955/11/24 = 0 1
3 2541687 2020/07/01 | 1988/02/09 0 1
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3 | 2546871 2020/07/01 1988/02/09 32 & BIE AEDE & R IR Ry R
5 1+ H H4EFEHH N FEIEEN HNERE I JEIMmeE N 10N i = J—
p Kz ! | N =) Eé I ; A
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1 1237456 2020/06/12 | 1960/05/01 60 1 3 1 1 1 0 1 0
2 12384 >/ | 2020/06/31 | 1955/11/24 64 1 2 2 1 0 1 0 1
3 2541687 2020/07/01 | 1988/02/09 32 2 2 4 0 0 1 1 0
Step3 : coding book 1% 1N 1/NE& 0, %%
2,4 2,295 2, [5 o )
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5~ BUF - nME(booleans)

I'm red and yellow. True/False
5‘7"—% : QE%‘E%}}Z@%E%I%}E@E@% I’'m pink and green. True/False
RHEETH, MITEDD 7T ey Lo
g7 =1, A E2HEHMBKE] S
HARBITFSR, B 2" Ruby” .
My eyes are green. True/False
. | have six points. True/False
= . =R . =
;Q—T— ) 1%E1 2 3’ EZ’/_‘E 4.1217. | am not yellow. True/False
faM{E(booleans) : tHRE "H |
(True) He 1R J (F8|S€)ﬁﬁ$§§g y 2 | have legs. True/False
TU_Z_EE | have arms and legs. True/False
| have arms or legs. True/False

L



SR #4518 (data structure)

Eii4518 (data structure) : ERIAAFZERE. BEF S - HFEMME.EF LBIFEZERIE, B FIEEARY
ARAE S AKWIRAERNE. HPRERSTEZE 2R " EREERB , (data structure).
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Everything else

‘ Fear ’ Brecceli i Carret

@
Q @range G Apple ?f Mushreems



P+

Everything else




everything else
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True / False

K 5

8 SR

+ _ False
r ] - False
b4 _ + False
+ + True
+ _ False

P _ - False




True / False
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True / False
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True / False

g #e k&2 2EFS
+ - True
. _ - False
b4 i + False
+ + False
+ - True
P L i - False




True / False  True / False True / False
TS ¥ Y ’K%fgn—lﬁ%
False True True
False False False
False True False
True True False
False True True
False False False




815 (loop)

O ORORONONONA [ e {m - {m {e { o

W
This is how a fox would plant an entire

row of carrots.

o o o o o o /IERLT

This is how a fox would plant an entire
row of carrots.
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One piece of instruction has gone
missing. Can you figure out which one?

The foxes came up with a shorter way to write the
instructions. Can you help them fill in the code?

i[:i% "WR...Bh... 2 (if-then)

46

SR

Gk &R
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i

"UNR..., ... 1 (if-then)

Many things are missing from this piece of
instruction. Can you figure it out?

You know how to do this already!



i

BE T

Oops, there’s a bug in the
row. What should you do
to it?

"MR...,.&Hl... . (if-else)




How would you instruct the Foxes to plant this row? Pay
close attention to the word not.



How would you instruct the Foxes to plant this row? Pay
close attention to the word not.
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Statistical Analysis Software




Microsoft Excel

E *Employee datasav [DataSet1] -1BM SPSS Statistics Data Editor - T W E@u

[rile Edt view Data

Transform  Analyze  Graphs

Custom

Utilities

Add-ons

Window  Help

SHE

B0

e B B

i1 gender ‘V\sime' 10 of 10 Variables
id " gender H bdate H educ " Jobeat H salary H salbegin " Jjobtime H E
1 [Male 02/03/1952 15 Manager  $57,000 527,000 98
2 Male 05/23/1958 16 Clerical  $40,200  $18.750 98
3 Female 07/26/1929 12 Clerical  $21450  $12,000 99
4 Female 0411611947 8 Clerical 521300 $13,200 9
5 Male 02/09/1955 15 Clerical  $45,000  $21.000 %
6 Male 08/22/1958 15 Clerical 532,100  $13,500 98
7 Male 04/26/1956 15 Clerical  $36,000  $18,750 99
8 Female 05/06/1966 12 Clerical  §21,900 59750 9
9 Female 01/23/1945 15 Clerical  §27.900  $12,750 98
S P S S 10 Female 02/13/1946 12 Clerical  $24000  $13,500 98
11 Female 02/07/1950 16 Clerical  $30.300 516,500 9%
12 Mals 01/11/1966 8 Clerical 528350,  $12,000 9
13 Male 0711711960 15 Clerical  $27.750  $14.250 98
14 Female (12/26/1949 15 Clerical  §35.100  $16.800 o i

Data View |

|Gu to variable

IBW SPSS Stalistics Processor is rs_a:!y\ \Cases wuiumcade.ON\ |




C\Program Files\5tata\ado\base\a\auto.dta = B

Statistics | User

( [R¥ Ty

Siadla -

Window  Help

"EEe @@l

# Command

1 sysuse auto

C\Program Files\Stata

Summaries, tables, and tests
Linear models and related
Binary outcomes

Crdinal cutcomes
Categoerical cutcomes

Count outcomes

Fracticnal outcomes
Generalized linear models
Cheice models

Time series

Multivariate time series
Spatial autoregressive models
Lengitudinal/panel data
Multilevel mixed-effects models
Survival znalysis
Epidemiclogy and related
Endogenous covariates
Sample-selection models
Treatment effects

SEM (structural equation modeling)
LCA (latent class analysis)
FRM {finite mixture models)
IRT (item response theory)
Multivariate analysis

Survey data analysis

Lasso

Meta-analysis

Multiple imputation
Monparametric analysis
Exact statistics

Resampling

Power, precision, and sample size
Bayesian analysis
Postestimation

Other

.’
AT TR i

/o f__/ 16.0
ta Analysis

Lel Edition

Setup and utilities

ARIMA and ARMAX models

ARCH/GARCH
ARFIMA models

Unobserved-compenents model
Markov-switching model
Threshold regression model
Prais-Winsten regression

Regression with Newey-West std. errors

State-space models

Forecasting

Postestimation

Rolling-window and recursive estimation

Copyright 1985-2819 StataCorp LLC
StataCorp

49@5 Lakeway Drive

College Station, Tewxas 77845 USA
8088-STATA-PC http://www.stata.com
979-696-46088 statafistata.com
979-696-4601 (fax)

¥

see help obs_advice.
e help set_mawvar.

Smoothers/univariate forecasters b
Filters for cyclical components b
Tests b
Graphs » Line plots

Autecerrelations & partial autocorrelations

Correlogram (ac)

Partial correlogram {pac)

Periodogram

Cross-correlogram for bivariate time series

Cumulative spectral distribution

Variables TR x
| s here 1
FMame | Label
make Make and Model
price Price
mpg Mileage (mpg)
rep78 Repair Record 1973
headroom Headroom {in.)
trunk Trunk space (cu. ft.)
weight Weight (Ibs.)
length Length (in.)
turn Turn Circle (ft.)
displacement Displacement (cu. in.)
gear_ratic Gear Ratic
foreign Car type

Properties 4 x

a <22

4 Variables
Name
Label
Type
Format
Value la
MNotes

4 Nata

default
auto.dta
le Data

Sorted by

311K
B4

foreign

CAP NUM OVR




SAS

| 5AS Enterprise Guide

File Edit View Tasks Favorites Program Tools Help S~ 3-HW @ & &
T

"
o

B X |0 o |- kg Process Flow -
: :

= fq Protass Flow
{=-L3 Programs
& Program

|Ei aA®en

33

&9 Refresh | Disconnect
M B Servers
i#-fy Private OLAP Servers

Ready

Program =

& Pragram

i save - ¥ Run - @ Stop | Selected Server: Local = % | Analyze Program ~ | Export - Send To - Create - | =

LIBNAME mylib 'C:\My SAS Files';

~DATA winners nomedals; SET mylib.olympics;

*Separate countries with medals from those without;

TITLE "Olympic Medal Count £0] gunselectionOn Lol
SCATTER X=TotalAthletes Y=Tot: Select Server

Praperties

IF TotalMedals>0 THEN D{};| »  Undo CieZ
TotalRatio=TotalMedals/TotalA{m Redo Ctel +¥
GoldRatio=Gold/TotalAthletes; |y Cut Ctri+X
SilverRatio=Silver/TotalAthle{™ Copy CiriC
EronzeRatiu=BrunzeﬁTatalﬂthlm';-: E‘“'E C“::
" s . glere Lied
ek ?}.“‘T‘EE%E ok EI:“SE OUT}  sotectan Ctrl+A
E!m_ JN; PROC HEAHI DATA=winners; matCode . il
TITLE "Hatio of Medals to Par g ant
; . 2 Export As HTML
VAR TotalRatio GoldRatio Silve . .nw soure to Clipboard
st S Spiit 9
= PROC SGPLOT DATA=winners; Run O Local

>

Lined, COl26 | - = 100% =

& No profile selected |




@ python’

_ File Edit View Run Kernel Tabs Settings Help

" first_notebook.ipynb

B + XTO B » m C Code v Python3 O
& (11: print("Hola World!!")
Hola World!!

I [1: ]




@ RGuI (64-bit)
EEX HE 5 =M EXE4 #E &

R version 3.6.3 (2020-02-29) -- "Holding the Windsock"
Copyright (C) 2020 The R Foundation for Statistical Computing

Platform: x86_64-we4-mingw32/x6% (64-bit)
s - ALZOHEFELR -

R R
AEREAR IR 0] DAREH E Bl -
F *license()' B¢ 'licence()' AUBISHCRATEEAINGG -

R REG{FA#] A S A B T -
*contributors () ' HCEEFAAIEN L A
‘citation()' WEHTHAIEHERRGT P CiSIE R 5 R £ -
rdemo () HOE SbniafEsl - A tnelpq) ' AR CHEBIREE - B
'hElp.;F’éEH' iEi emL BRI ACEMIEE -
rq() BRI R-







I. GettingR
A. Downloading and Installing R 32-bit/ 64-bit (on Windows/ on Mac)
B. R environment
C. Rversion
* How to check Gosgie . e a Ross Thaka
* How to update

Robert Gentleman

| _ , * supported by
Q All [£) Images @ Maps [*] Videos ] News i More Settings  Tools
—= Ross Ihaka and Robert Gentleman

About 14,090,000,000 results (0.95 seconds)

wWww.r-project.org

The R Project for Statistical Computing

R is a free software environment for statistical computing and graphics. It compiles and runs on a
wide variety of UNIX platforms, Windows and MacOS. To download R, please choose your
preferred CRAN mirror.

(&) More images

R <

Programming language

Results from r-project.org Q

The Comprehensive R Archive ... About R

What are R and CRAN? R is 'GNU Introduction to R. R is a language
S', a freely available language .. and environment for statistical _..
R is a programming language and free software
Windows The R Journal environment for statistical computing and graphics
R-4.0.4 for Windows (32/64 bit) Accepted articles - Archive - supported by the R Foundation for Statistical
Frequently asked questions ... Submissicns - Editorial Board Computing. The R language is widely used among
statisticians and data miners for developing statistical
CRAN - Mirrors software and data analysis. Wikipedia

If you want to host a new mirror at
your institution, please have a Peveloper: k- Eametizam

Stable release: 4.0.3/ 10 October 2020; 3 months
ago

en.wikipedia.org » wiki » R_(programming_language) ~

R (programming language) - Wikipedia

R is a programming language and free software environment for statistical computing and
graphics supperted by the R Foundation for Statistical Computing.

Designed by: Ross |haka and Robert Gentle Developer: R Core Team Filename extensions: fidataids ia
Paradigms: Multi-paradigm: Array, object-orie... Stable release: 4.0.3/ 10 October 2020; 3 ..

First appeared: August 1993, 27 years ago
Typing discipline: Dynamic
License: GNU GPL v2

Versions v



[Home]

Download

CRAN

R Project

About R

Logo
Contributors
What's New?
Reporting Bugs
Conferences
Search

Get Involved: Mailing Lists

Developer Pages
R Blog

R Foundation

Foundation
Board
Members
Donors
Donate

Help With R
Getting Help

Documentation

Manuals
FAQSs

The R Journal
Books
Certification
Other

Links

Bioconductor
R-Forge
R-Hub

GSoC

The R Project for Statistical Computing

Getting Started

R is a free software environment for statistical computing and graphics. It compiles and runs on a wide
wvariety of UNIX platforms, Windows and MacOS. To download R, please choose your preferred CRAN
mirrar.

If you have questions about R like how to download and install the software, or what the license terms
are, please read our answers fo frequently asked questions before you send an email.

News

« Rversion 4.0.4 (Lost Library Book) has been released on 2021-02-15.

« Thanks to the organisers of useR! 2020 for a successful online conference. Recorded tutorials and
talks from the conference are available on the R Consortium YouTube channel.

« Rversion 3.6.3 (Holding the Windsock) was released on 2020-02-29.

« You can support the R Foundation with a renewable subscription as a supporting member

News via Twitter

B The R Foundation Retwested
Peter Dalgaard

4 (@pdalgd
#rstats 4.0.4 "Lost Library Book” (source version) has
been released.

Q Feb 15, 2021

'q The R Foundation
@_R_Foundation

Abstract submissions are open until Monday, March

15th
hitps:/fwitter.com/_useRconf/status/13543520119789
56808

QO Feb 15, 2021

B The R Foundation Retwested

. &% Dr Di Cook
@visnut
MNew issue of the R Joumnal is now available at
joumnal.r-project.org #rstats @_R_Foundation papers
on health, supervised and unsupervised learning,

mranhicre and swusn Anctralian Dolas fanthall data



CRAN Mirrors

The Comprehensive R Archive Network is available at the following URLs, please choose a location close to you. Some statistics on the status of the mirrors can be found here: main page, windows release. windows old release.

If you want to host a new mirror at your institution, please have a look at the CRAN Mirror HOWTO.

Spain

https:/ftp.cixug.es/'CRAN/ Oficina de software libre (CIXUG)

https://eran.rediris.es/ Spanish National Research Network, Madrid
Sweden

https:/ftpmirror | .infania.net/mirror/CRAN/ Infania Networks

https:/ftp.acc umu.se/mirror/CRAN/ Academic Computer Club, Umea University
Switzerland

https://stat.ethz.ch/CRAN/ ETH Ziirich
Taiwan

https://cran.csie.ntu.edu.tw/ National Taiwan University, Taipel
Thailand

http://mirrors.psu.ac.th/pub/cran/ Prince of Songkla University, Hatyal
Turkey

https://cran.pau.edu.tr/ Pamukkale University, Denizli

https://eran. gedik.edu.tr/ Istanbul Gedik University

https://cran.nce.metu.edu.tr/ Middle East Technical University Northern Cyprus Campus., Mersin
UK

hrtps:/iwww.stats.bris.ac uk/R/ University of Bristol

Imperial College London
USA
Towa State University, Ames, TA
Indiana University

University of Kansas, Lawrence, KS

MBNI, University of Michigan, Ann Arbor, MI
Washington University, St. Louis, MO

Duke University, Durham, NC

Case Western Reserve University, Cleveland, OH

https://ftp.osuosl.org/pub/cran/ Oregon State University
http://lib stat.emu.edu/R/CRAN/ Statlib, Carnegie Mellon University. Pittsburgh, PA
/s i Hoobly Classifieds, Pittsburgh. PA
htms /mirrors.nics utk edu/cran/ National Institute for Computational Sciences. Oak Ridge. TN
https://cran.microsoft.com/ Revolution Analytics, Dallas, TX

Uruguay
https://espejito.fder.edu.uy/cran/ Facultad de Derecho, Universidad de la Republica




The Comprehensive R Archive Network

Download and Install R

Precompiled binary distributions of the base system and contributed packages, Windows and Mac users most likely want one of these versions of
R:

* Download R for Linux
» Download R for (Mac) OS X
* Download R for Windows

R is part of many Linux distributions, yvou should check with your Linux package management system in addition to the link above.

Source Code for all Platforms

‘Windows and Mac users most likely want to download the precompiled binaries listed in the upper box, not the source code. The sources have to be
compiled before vou can use them. If you do not know what this means, you probably do not want to do it!

s The latest release (2021-02-15, Lost Library Book) R-4.0.4 tar gz. read what's new in the latest version.

* Sources of R alpha and beta releases (daily snapshots, created only in time periods before a planned release).

Daily snapshots of current patched and development versions are available here. Please read about new features and bug fixes before filing
corresponding feature requests or bug reports.

Source code of older versions of R is available here.

Contributed extension packages

Questions About R

» If you have questions about R like how to download and install the software, or what the license terms are. please read our answers to
frequently asked questions before you send an email.




Subdirectories:

base
contrib

old contrib
Rtools

R for Windows

Binaries for base distribution. This is what vou want to install R for the first time.

Binaries of contributed CRAN packages (for R == 2.13.x: managed by Uwe Ligges). There is also information on third party software
available for CRAN Windows services and corresponding environment and make variables.

Binaries of contributed CRAN packages for outdated versions of R (for R < 2.13.x: managed by Uwe Ligges).

Tools to build R and R packages. This is what you want to build your own packages on Windows, or to build R itself.

Please do not submit binaries to CRAN. Package developers might want to contact Uwe Ligges directly in case of questions / suggestions related to Windows binaries.

You may also want to read the R FAQ and R for Windows FAQ.

Note: CRAN does some checks on these binaries for viruses, but cannot give guarantees. Use the normal precautions with downloaded executables.



R-4.0.4 for Windows (32/64 bit)

T
Download R 4.0.4 for Windows (85 megabytes, 32/64 bit)
Installation and other instructions ﬁ E,'-'i'l:' 3 = ﬂ

New features in this version

o Ht
B

If you want to double-check that the package you have downloaded matches the package distributed by CRAN, you can compare the mdSsum of the .exe to the fingerprint on the master
server. You will need a version of md5sum for windows: both graphical and command line versions are available.

Frequently asked questions

¢ Does R run under my version of Windows?

s How do I update packages in my previous version of R?
* Should I run 32-bit or 64-bit R?

Please see the R FAQ for general information about R and the R Windows FAQ for Windows-specific information.

Other builds

s Patches to this release are incorporated in the r-patched snapshot build.
* A build of the development version (which will eventually become the next major release of R) is available in the r-devel snapshot build.
* Previous releases

Note to webmasters: A stable link which will redirect to the current Windows binary release is
=CRAN MIRROR=/bin/windows/base/release.html.
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SRR AHEEIR B for Windows 4.0.4 Sr455| T HEATE RIS +

prsicyn 3 Times 1031 i ) i SRR R - S (O -

Copyright (23 1939, 1991 Free Software Foundation, Inc. Z:Z:".Prn:n,e_'rm'n Files\E\E-4.0.4
51 Franklin &t, Fifth Floor, Boston, MA 02110-1301 TEA

Everyone iz permitted o copy and distribute verbatim copies

of this licenss docwment, but changing it iz not allowed.

Preamhble

The licenses for most software are designed to take away wour
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© R should be installed in a directory with no spaces in the name



i¥ RforWindows 4.0.4 EEER i3 R for Windows 4.04 TEES

EELe ; Startup options ’
S S TR - Dot b s e s e @

EIFETEETRTY | BT BRI - ikl [T BiEsE - Please specify yes or no, then click Next.

| EHER" () Yes (customized starbup)

[+] Core Files (® Mo (accept defanlts)
32-hit Files

[+] B4-bit Files

[+] Message transkations
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© click Finish to confirm this installation
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R version 4.0.3 (2020-10-10) —-- "Bunny-Wunnies Freak Cut™
Ri3864.03 Copyright (C) 2020 The R Foundation for Statistical Computing
Platform: xEE_&LwG{{ﬂninquE;’xGﬂ (64-bit)

R wbd 4.
Realtek Audio Console

RStudio

H rdemo()*
FH 'neip.starc()"*
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Launch with Msight HUD 2019.3

IVE - F =l Y
EH Skype 2=
SEHREEEN
EIEEEEP

Ll Avira BEERFEEZEN
MEESER).

10% "Rgui.rar"(T)
EBEEnREs

EEr "Rguirar TREH
STER TR

HFEERM

FESIN)

BT
ERIC)

ETEES
RIER(D)
EFHaSEM)

AER)

(R RxB4361- 1=

—& EBEE fEe Z2e 24EH LEnsT

viﬁ Rx64 3.6.1

BEEE ERER
BElE: x64

BEm: ‘xﬁ-ﬁl\Rgui.exe" --cd-to-userdocs (Bl

AGE=en

BEuEs): ‘"C:‘-,Program Files\R4,R-3.6.1"

BER: ‘m

HTR): EEEE

ZE(0): ‘

| mmsmgEm || 2EERO. || EEOL

BURRIITHE

R RGui (64-bit)

File Edit View Misc Packages Windows Help

R wversion 3.6.1 (2019-07-05) -- "Action of the Toesa"
Copyright (C) 2019 The R Foundation for 5tatistical Computing
Platform: x86_£4-wE4-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
¥ou are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language Support but running in an English locale

R is a collaborative project with many contributors.
Type 'contributors()' for more informavion and
'citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HIML browser interface to help.
Type 'gl)' to quit R.

>
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QR RGui (64-bit) - O x
B &€ F Rt ZnEf% RE ®EQ

R version 3.6.1 (2019-07-05) -- "Action of the Toes"
Copy¥right (C) 201% The R Foundation for Statistical Computing
Platform: x86 €4-wé4-mingw3Z/x64 (64-bit)

R RIS - A IR -
TEHEE R ] LU H S A -
F] '1icense()' T 'licence()' WIESHIRRVZEANATEE -

R RECE ] - B AR TERL -
] 'contributors()' HERFMHFERIEH
H rcitation() @EIHEMETLHRSPILEMHEESE - & r B -

H tdemo() AE -LTEEL 0 'neip()r ST DRRANERE 0
Bl 'help.stazt()' iEif HTML J@E%Sﬂﬁ TRAMEE -

Horan @R R -
> 242

11 ¢

> agrt{2)

[1] 1.414214

> ZNE
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o L Foundation for Statistical Computing
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i 25 A 'nelp()' AAGHIER IMENIEE o=;
A "help.starc () im BrML EIRESEARCEWRENER - : S .
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[Foundation for Statistical Computing
BEs=E 32/x64 |64-bit)

R B - AR IR -
TESEEL R S ol DA H B da i - iz
A 'license(}' T¥ 'licence()' FIESHCEEVEEHIIGEE

R BEEGER - HiF S AL B TER - a <= 2+6
H rcontributors()' HEFFHATENIE b <- 745 - 3

H ‘'citavion()' @ EEFEA{EIEHALS B IEHERSEE R [ a+b
H rdemoq) ' 2E -omni#EfEal A 'neip)r AAGTHE |
A 'nelp.starc()' A ML BB S EIHEENEE -

F orqpr HERE r-
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Ctrl+Z

Chrl+x%
Ctrl+C
Chrl+W

Cirl+A

R R Consale

R wversion 3.6.1 (2019-07-05}) —-— "Action of the Toes"™
Platform: xﬁﬁ_ﬁﬂ—wﬁﬂ—mingw32!x64 (64-bit}

R B IR AR -
TEHBEFRIGE [ u] LA H 5t -
H 'iicense()' T 'licence()' *CRESHIIRATEEIRG: -

R BEGFHR > FRFE AN TER -
H ‘'contributors()' FEFEHAVERIH .
Al tcitation()' HEFENEEHESPIEREGSE » X R

B 'nelp.starc()' iEi8 mrvn BB IS SHENEE -
M 'atyr HERH R -

> 242

[1] 4

¥ 8grt{2)

1] Lr:414274

> 2%3

L] 4
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-

1] 22

> B S— 248

» b <—"745. — 3
>

> ath

011 B 5

> B S— 248

» b <—"745. — 3
-

> atb

[1] 750

> &8 A= At

> B4 "TES..— 3
-

> atb

011 B o

> |

<

Copyright (C} 2019 The R Foundation for Statistical Computing
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Il. Getting Rstudio

A. Downloading and Installing Rstudio

B. Rstudio tools
C. Rstudio environment
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Rstudio h X
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rstudio.com ~ EIEEEEE
RStudio | Open source & professional software for data ...

RStudio provides free and open source teels for R and enterprise-ready professional software for
data science teams to develop and share their work at scale.

3 rstudio.com A9ESEE Q
Download <« RStudio Server
RStudio is a set of integrated fools Download - RStudio IDE Features -

designed to help you be more ... Download RStudio Server - ...

IR



L DOWNLOED  SUPPORT  mocs  communmy IE)
eStUdIG Products +  Solutions + Customers Resources »  About + Pricing

Download the RStudio IDE

Choose Your Version © studio Tear

The RStudio IDE is a set of integrated tools designed to help you be more

productive with R and Python. Itincludes a console, syntax-highlighting

editor that supports direct code execution, and a variety of robust tools RStudio’s recommended professional
data science solution forevery team.

RStudio Team is a bundle of RStudio’s
popular professional software for data

for plotting, viewing history, debugging and managing your workspace.

LEARN MORE ABDUT RSTUDNO FEATURES

analysis, package management, and
sharing data products.

Learn more about RStudia Team

RStudio Desktop R5tudio Desktop Pro R5tudio Server RStudio Server Pro
Open Source Ligenss Commiercisl License Open Sourcs License Commercisl License
Free $995 Free $4,975
fyear fyear
5 Mamed Uzars)

Leam more Lesm more Leam maore Evaluation | Lesrn more



RStudio DeSktOp 1.4.1106 -release Notes

1 o InstallR. rstudio requires R 3.0.1+.

2 « Download RStudio Desktop. Recommended for your system:

DOWNLOAD RSTUDIO FOR WINDOWS
—

1.4.1106 | 155.9TMB

Requires Windows 10/8/7 (64-bit)



All Installers

Linux users may need to import RStudio’s public code-signing key prior to installation, depending on the operating system's security policy.

RStudio requires a 64-bit operating system. If you are on a 32 bit system, you can use an older version of RStudio.

0sS Download Size SHA-256
Windows 10/8/7 X RStudio-1.4.1106.exe 155.97 MB d2ff8453
mac0S 10.13+ & RStudio-1.4.1106.dmg 153.35 MB cbad2cda
Ubuntu 16 2 rstudio-1.4.1106-amd64.deb 118.45 MB 1¥c82387
Ubuntu 18/Debian 10 & rstudio-1.4.1106-amd64.deb 121.07 MB 3b5d3835
Fedora 19/Red Hat 7 & rstudio-1.4.1106-x86_64.rpm 138.18 MB a%e6ddcd
Fedora 28/Red Hat 8 & rstudio-1.4.1106-x86_64.rpm 138.16 MB 35a57clc
Debian 9 2 rstudio-1.4.1106-amd64.deb 121.33MB c7c9dd68

OpenSUSE 15 & rstudio-1.4.1106-x86_64.rpm 123.57T MB 3539d9c3
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ll. Getting Rstudio
A.Downloading and Installing Rstudio
B. Rstudio environment and basic operation

C. Rstudio tools



File Edit Code \iew Plots Session Build Debug Profile Tools Help
o &
2 Untitied1
- A = @sourceonSae ® - B

& A Gotaiiefunction ES - Addins -
LW

1. Code editor:

11 (Top Level) :
Console  Terminal Jobs
~ -

R version 4.0.3 (2020-10-10) -- "Bunny-Wunnies Freak Out”
Copyright (C) 2020 The R Foundation for Statistical Computing
Platform: x86 64-w64-mingw32/x64 (64-bit)

R EREHE - TRIUEER -
TEFE R M E LU

F "license()" =% "licel Z RCO“SOIE' %{T*ﬁﬁﬁﬁ%

R 2ESIETE - B AER
H "contributors()" %E—#ﬁé’lﬁm
H ‘citation()® @&&ipfiifHiRS T IERESE R & R 2 -

"demo() " RE—REAZA - A “help()' FRHRLEINEE - X
F 'help.start()" #Ei HTML ZEEZPREHREMESE -
‘q()" ®FE R-

B run

2 | B source

R Seript

Environment  History Connections  Tutorial

& B | K importDataset - | €
R - | B Global Environment =

Files Plots  Packages Help  Viewer

B instal | O Update
Name

User Library

abind

broom
car
carData

cellmnger

Environment is empty

3. Workspace and History

Description

Combine Multidimensional Arrays

Easy Pre and Post Assertions

Reimplementations of Functions Introduced Since R-3.0.0
Boost C++ Header Files

Convert Statistical Objects into Tidy Tibbles

Companion to Applied Regression

Companion to Applied Regression Data Sets
Translate Spreadsheet Cell Rangs to Rows and Columns

Hel e L

Colored Terminal Output

A Modemn and Flexible Web Client for R

Extension of ‘data.frame”

Create Compact Hash Digests of R Objects

A Grammar of Data Manipulation

Tools for Working with ...

Parsing and Evaluation Tools that Provide More Details than the Default
ANSI Contral Sequence Aware String Functions

Tools for Working with Categorical Variables (Factors)

Wersion

14-5
021
121
1.75.0-0
075
3.0-10
304
110
230
071
102
026
140
43
1.140
0.6.27
1.04
031
0.14
0.4.2
0351

8 Project: (None) =
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te
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ce
ee
¢e
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e
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&e
e¢e
ce
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¢e
e
&e
e
te
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ce
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1. FRLHR R script 183

File >> New File >> R script

RStudio

File Edit Code View FPlots

Mew File

MNew Project...

Open File...
Open File in New Column...
Reopen with Encoding..

Recent Files

Open Project. .

Open Project in Mew Session...

Recent Projects
Import Dataset

Save As..
Rename
Save with Encoding...

Save All

Knit Document

Compile Report..
Publish...
Print...

Close
Close aAll
Close All Except Current

Session Build Debug

3
Ctrl+0
3
3
3
Ctrl+Alt+5
Ctrl+ Shift+K
Ctrl+W

Ctrl+Shift+\W
Cirl + Alt+Shift+W

Profile Tools

R Script
R MNotebook

R Markdown...
Shiny Web App...
Plumber API...

C File
C++ File
Header File

Markdown File
HTML File

C5S File
JavaScript File
D3 Script

Pythan Script
Shell Script
SQL Script
Stan File
Text File

F Sweave
R HTKL

R Prezentation

R Documentation...

Help

Ctrl+Shift+M h

Quit Session... Ctrl+0Q
e e B



dqd-%l&-mm & @A
B untitied1 2 .

= A B SsoureonSave | wooowogm

h ;
“h' 3.HTIERE
- 3-1 ERNERT

File Edit Code \iew Plots Session Build Debug Profile

Tools

3-2. YTREEZHS

2-1 Mac

2-2 Windows & Linux

Command + Enter

Ctrl + Enter

=1 (Top Level} -
Console  Terminal Jobs
o

FEFEL G T AT DR EL S BT -

H "license()® =2 'licence()' REESAAIEEMNEM: -

R 2E&{EE - B2 ABZMETER -
A 'contributors()' REEANERIGH
H “citation()' &&fFEMfE{ELRSE T IERERZE R 5% R & -

Fi ‘demo()" FRE—EIREREN 0 A ‘help()' XRTIR LEEMEE K

F ‘help.start()' Z5#8 HIML REIREHEE -

A ta()" EFE R-

[1] 27

Ervironment  Histoery Connections  Tutorial
& | K mportDataset - |

Files

R = | M, Global Environment =

Values
a 17
b 10

« Environment : BRI EIMNEE

« History : £ Consloe # 1T TVAEHIE L FCEE -

Plots  Packages Help  Viewer

B instai (Y Update

]
H

Description

abind Combine Multidimensional Arrays
i Easy Pre and Post Assertions
Reimplementations of Functions Introduced Since R-3.0.0

BH Boost C++ Header Files

broom Convert Statistical Objects into Tidy Tibbles
car Companion to Applied Regression

carData Companion to Applied Regression Data Sets

cellranger Translate Spreadsheet Cell Ranges to Rows and Columns
= Helpers for Developing Command Line Interfaces

ipr Read and Write from the System Clipboard
Convolution-Type Smoothed Quantile Regression
A C++11 Interface for R's C Interface
Colored Terminal Qutput
A Modem and Flexible Web Client for R
Extension of ‘data.frame”
Create Compact Hash Digests of R Objecis
A Grammar of Data Manipulation
Tools for Working with ...
Parsing and Evaluation Tools that Provide More Details than the Default
ANSI Control Sequence Aware String Functions
Tools for Working with Categorical Variables (Factors)

Version

14-5
021
1241
1.75.0-0
075
3.0-10
304
110
23.0
071
10.2
026
140
43
1.14.0
0.6.27
104
031
0.14
04.2
0.5.1
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4. HEFEIE

@ RStudio
3 Save File - Untitled1 ®
&« v 4 « DATA(D) » Dropbox » |JUNG » TW#EZE > 100-2R » RWEEKI v B
; HEEHE - WEERR L
£ RStudio < o
i = 4
File Edit Code \View Plots Session Buile &
« R Programming for Biomedical Data 1/3/2 FF 120 Microsoft Power... 2,998 KB
+Q - * " o
A & 2 @ & A cotofie/ur P G R_1 test 1/2/25 F5 0359 REBE { KB
) WEEK‘[ 2425 FF 0553 Microsoft Ward 18 KB
Source on Save | @ =
a
v .:"
L
-
=
= w
BEEEN: w
ZHEEST): All Files 2l

3. T2 AR

File Ed* € View Plots Session Build Debug Profile Tools Help

-5 - WM & A cotofefuncion - Addins =

2 R 2 testr
4 A @ Sourceonsave | ® .| [l B rn B | Esource

a
b



5. FRYEE R script 13

ey
ES

File >> Open File

RStudio

File

Edit Code View FPlots Session Build Debug Profile Tools Help

Mew File 3 = Addins =

Mew Project... |

Cpen File... Ctrl+0
Open File in Mew Column..
Reopen with Encoding...

Recent Files »

Open Project...
Open Project in New Session_.

Recent Projects k

Impaort Dataset »
Save s
Rename

Save with Encoding...
Save All Ctrl+Alt+5

Knit Document Ctrl+5hift+K
Compile Report...

Publish...

Frint...

Close Ctrl+W

Close all Ctrl+Shift+W
Close All Except Current Ctrl+Alt+Shift+ W
Closs Project

Quit Session... Ctrl+Q




Coding Exercises: 1. FRUHE 2. EEED 3. PTEN 4. HFEIL 5. HRER

Studio

Edit

Profile  Tools

File

Code View Plots Session Build Debug

d- % |&- ®m @ & A Gotonencton B - Addins - KN Project: {Nong) ~
‘] Untitied1* i Environment  History  Connections  Tutorial =
- M ™= @sourceonsae 7 - @ B rn (& B Source - & B |E import Dataset - | € = st~ €+

R = | M Global Environment ~ Q
b 1 Values
a 17
i b 10

5 sum a,b
help sum
Files Plots Packages Help  Viewer — [
& B A A Q € Refresh Heip Topic
R: Sum of Vector Elements - | Find in Tapic
EF {Top Level} - R Script : sum {base} R Documentation
Console  Terminal Jabs =
- ~ Sum of Vector Elements

A Ca()" BB Re DosciipGon

sum retums the sum of all the values present in its arguments.

Usage
L sum(..., na.rm = FALSE)
(1] ?‘7 Arguments
numeric or complex or logical vectors.
na.rm logical. Should missing values (including Nan) be removed?
[1] 27 Details
[1] 27 This is a generic function: methods can be defined for it directly or via the Summary group generic. For this to work properly, the arguments . . . should be

unnamed, and dispatch is on the first argument.
Ifna.rmis FALSE an NA or NaN value in any of the arguments will cause a value of N& or NaN to be retumed, otherwise N2 and Na¥ values are ignored.

Logical true values are regarded as one, false values as zero. For historical reasons, NULL is accepled and treated as if it were integer (o).




Ways to Get Help inR

help(sum)
sum

Files Plots Packages Help  Viewer
R: Sum of Vector Elements » | asnumeric ==

sum {base}

Sum of Vector Elements

Description

sum returns the sum of all the values present in its arguments.

[_ =0

|, as.numeric Refresh Help Topic

R Documentation

Google

Usage
sum|..., na.rm = FALSE)} L
Arguments
Google 2 BER
numeric or complex or logical vectors
na.rm logical Should missing values (including 7a%) be removed?
Details
@ “
R-BLOGGERS

-bloggers

HOME ABOUT RSS ADD YOUR BLOG! LEARN R R JOBS

R news and tutorials contributed by hundreds of R bloggers

CONTACT US
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Tools >> Global Operations

£ RStudio
File Edit Code Wiew Plots -Session Build De Help
>’ IR i

B & 4 Gotofefuncon Install Packag

Check for Package Updates.

B SourceonSave || (% 7 - | ) Version Control

Shell...
Terminal
Jobs

Addins

atb

sum(a,b
Keyboard Shortcuts Help

help sum Modi

Show Cammand Palette

bal Options...

vboard Shortcuts

Alt+Shift+K

Ctrl+Shift+P

Options

General
Code
> Console
.-ﬂ Appearance
Pane Layout
| Packsges
@ R Markdown
&L sweave

7 Spelling
W civsun
‘8, Publishing
- Terminal

@ Accessibility

e Python

Advanced

Graphics

R Sessions
R version:

|[Defau|t] [B4-bit] C:\Program Files\R\R-4.0.3 | Change...

Default working directory (when not ina projecth:

| ~ | Browse..

7| Restore most recently opened project at startup
/| Restore previously open source documents at startup
Workspace
Restore .RData into workspace at startup

Save workspace to .RData on exit; | Never v
History
<1 Always save history {even when not saving .RData)

| Remove duplicate entries in history
Other

+|'Wrap around when navigating to previous/next tab
<1 Automatically notify me of updates to RStudio

| Send automated crash reports to RStudio

oK Cancel

Apply




Tools >> Global Operations

H Options
* General - Basic 2
General Graphics Advanced
Code R Sessions
R version:
= i ; v
s | [Default] [64-bit] C:\Program Files\R\R-4.0.3 | Change...
.1 Appearanice Default working directory (when not ina project):

~ Browse...
Pane Layout | |

| Pack [#] Restore most recently opened project at startup
Packages ;
|« Restore previously open source documents at startup

@ R Markdown Wirkpace

& - Sweave | Restore .RData into workspace at startup

M ospeling |} [Aways
History
W Givsvn A R e e L Data)
,fé‘r Publishing | Rermowe duplicate entries in history
Other
- Terminal . L s :
[+ Wrap around when navigating to previous/next tab
a Accessibility [ Automatically notify me of updates to RStudio
(] Send automated crash reports to RStudio
[ Python

QK Cancel Apply




File Edit Code View
& - = @ | & | A Gotofiefincon

LR
Al M Q) SourcconSave & - W

5 a+b
sum(a,b

help!sum

&10 (Top Lewel) -

Console  Terminal Jobs

-
== 2N

A ‘help.start()® Z&Ei& HIML Z[E33

H "q()" % R-

[1] 27

[1] 27

Plots Session Build Debug Profile Tools

= Addins =
Environment  History (Connections

& | B mport Dataset ~ | <
R « | B Global Environment =

Values
a 17

] 10

Quit R Session

The following 2 files have unsaved changes:

7 @ Workspace image (RData)

~/.RData

7 @5 R2testR
Dt/Dropbox/| JUNG/D LS 3832 1

Save Selected

| Jescription

Don't Save

=sum retums the sum of all the values present in its arguments.

Arguments

numeric or complex or logical vectors.

na.rm

Details

logical. Should missing values (including ¥a¥) be removed?

(C Refresh Help Topic

R Documentation

This is a generic function: methods can be defined for it directly or via the Summary group




- =&EREFEBI workspace

w{}rkspace A =z Vs :E’?}I%SI' EQ I'_\E
- FRIFEREREBworkspaceE -

+| Restore .RData into workspace at startup

Save workspace to .RData on exit: | Ask ¥ RIEREEE S BRI D BE LG

£ Quit R Session et

0 Save workspace image to ~/ RData?

) RStudio
File Edit Code View Plots Session Build Debug Profile Tools Help

P AR W & 4 Gotoflefuncion £ - Addins -

a R 2 testR p— Environment tistory Cornections  Tutorial

] A = @ SourceonSave | ® | E run | | B Source - & B B n Dataset - |

test 4.3 R » | ==y Global Environmen. -

a : Values
b a

b
atb

Workspace

Restore .RData into workspace at startup

Save workspace to .RData on exit: | Never v



Tools >> Global Operations

* Code - Display
Options
General
Code
> Conscle

po

! Appearance

Pane Layout
| Backages

R Markdown
&L Sweave
'Y Spelling
¥ cusw

"rEr Publishing

- Terminal
@ Accessibility

e Python

Editing Saving

Completion Diagnostics

General

| Highlight selected word
| Highlight selected line
v Show line numbers

| Show margin

Margin column (80

| Show whitespace characters
Show indent guides
| Blinking cursor
Allow scroll past end of document

| Allow drag and drop of text

| Highlight R function calls

Rainbow parentheses

Fold Style: | Start and End v

OK Cancel Apply

R 2 et B rR
AR B SouceonSave | @

a+b
sum(a,b

help(sum




Tools >> Global Operations

Code - Saving

Setions

. General

&= Code

> Console

% Appearance

Pane Layout

| Packages

@ R Markdown

@ sweave

¥ Spelling

W ciswn

“%, Publishing

- Terminal

@ Accessibility

e Pythan

Diagnostics

Editing Display m Completion

General

|| Ensure that source files end with newline
|| Strip trailing horizontal whitespace when saving

[« Restore last cursor position when opening file

Serialization

Line ending conversion: | Platform Native v |

Default text encoding:

Choose Encoding

[Ask] -
CP250 (System default)

ASCI

BIGS

GB15030

GB2312
IS0-2022-0P
[Ask] | Change. 50-2022-KR

Auto-save

[ | Automatically save when editor loses focus

When editor is idle: | Backup unsaved changes v |

Idle period: | 1000ms v |

OK Cancel Apply

I'50-885841

I50-5858-2
IS0-8850-7 | @
SHIFT-JIS

REZERE DI encodin

gram

WINDOWS-1252 |

-

|| Show all encodings

QK Cancel

= NULL,

r
help.try.all.packages™),
me) )




Tools >> Global Operations

Appearance
ns
RStudio theme: .
Geners| s . Tools >> Global Operations
Xy, ¥ -
— Jocims 1. General
100% ¥ = &
e i - .f (is.function(x) && 2. Code
. ettt b is.null(attr(x, "cl 3. Appearance
Consolas v
-_-.r| Appearance
| Editor font size: £ 3 3
Pane Layout 14 v missingly
y
| Packages _Editor theme:
Ambiance
@ R Markdown Chang s b T
Clirofng hasylab
- Clouds .
| @ Sweave Clouds Midnight a]_]. 15.n0a
& : CObll. pmatch(names(1list
Y Spelling Crimson Editor E
Dawn ylab
| “ Git/SVM Dracula
Dreamweaver
Y& Publishing S (= (hasylab ot
= A plot.function(x, vy,
] Idle Fingers
W =inel iPlastic
Katzanmilrh T
Accessibility . .
@ B Add... - plot.function
&  python Xy, Vs
I

ylab = paste

OK Cancel Apply
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Acute Inflammations Data Set

J.Czerniak, H.Zarzycki, Application of rough sets in the presumptive diagnosis of urinary system diseases,
Artifical Inteligence and Security in Computing Systems, ACS'2002 9th International Conference Proceedings,
Kluwer Academic Publishers,2003, pp. 41-51

- BERERUNH

BB R - EABIE . EREBIBA0C

iti ArA - SEHEER - EENEMRRIERTRE
Nephritis of renal pelvis origin . gprs

~ Upper
Urinary . TAEARRBRERD - B - IEEEE
— e 8X hvi I8
r f-*""*Tf ] 1 TS . RE f&ﬂ%nﬂﬁiﬁﬁ?
bladder — (3»? Lower AERE SR . - HEREERER - JRER - B
A g Inflammation of urinary bladder - E&#S - EEABBE38°C
opening | s HEERBEREE  BREBEMK




— /S
’:TM%E__ (H120/BEE 1, 6ESE, Hoh—EE AR S, SEERSIE)

Temperature Nausea Lumbar pain Urine pushing |Micturition pains Btrrzit?]graOf
i 3 [EETVY BT HE bR ) 2 BER R BN BB
35,5 no yes no no no
359 no no yes yes yes
35,9 no yes no no no
36,0 no no yes yes yes
36,0 no yes no no no




Coding book =558

BIAMRSE | BIERANZE BIEPEE =i

V1 Temperature A2 IR S EEEIR
V2 nausea LY A(no)

~ 1:A(yes)

V3 Lumbar pain REHE SR 1,'2‘8&%
V4 | Urine pushing R A o oo
. . o 3% (no)

V5 Micturition pains HEPR =R 14 (yes)
V6 Burning of urethra| RIEXNIE, 1RE 1;2&;%

Alt+Enter : N —17




B EEE

CTRL

- {(H120fE&R=1E, 6218, Hoh—(EEATLELIR, S{E 48 Rl 2 1R}
Temperature Nausea Lumbar pain Urine pushing | Micturition pains [Burning of urethra
im W0 BEHETE HE bR I 24 HER R R FRiBY9E, B8
35,5 no yes no no no
359 no no yes yes yes
35,9 no yes no no no
36,0 no no yes yes yes
/3'6,0 no yes no no no
SRERK ? x
S¥D BHEE ,
SHEEN): v
== F R4%E v yes
ZEM) ==
no
sEmsw | | BEE | | 2EER0 B




Temperature Nausea Lumbar pain Urine pushing | Micturition pains [Burning of urethra
iR 1) BT HE bR [ 2 HEPR R T8 FRIEXIEL, BB
35,5 no yes no no no
AND - OR ~ NOT 355 no no yes yes yes
35,9 no yes no no no
36,0 no no yes yes yes
36,0 no yes no no no
. BEBLEELH .
EX BB - RREE - BREEIBE40°C Cystitis_1

Nephritis of renal pelvis origin

= 14 s e SR
Inflammation of urinary bladder

- BEFREER - EEIEANEEREREERE

- BExER

- OJBEARRRERRVERERLD -

L
. BR

Bl JA

. Bafs

BT - REERA IR

- BEPRTR TR - SRPK

18

« FFRRRES - BREAMK

HE PR N 2 B BE PR R f

Cystitis_2
HF bK IR 26 3l BE PR Jes Bl R 18 X9 Eh




1 « Dropbox » [JUNG » FTIWRREE » 1091 ETENREZESEEFE-SEE » Acute Inflammations Data Set

SR | weere e

« | Acute Inflammations Data Set A =i = =3
) | bios WEEK4 Acute Inflammations Data Set 2020/11/132 F503:50 Microsoft Exce
© == |
Bl Microsoft Excel
EA e Creative Cloud Files

. 2% Dropbox
a OneDrive-@ & ~°F

xf34@case. edu & HOME_TTERE
& 1IUNG
Effus
@ OneDrive
o memm —
- N ikl
7275 Adobe ﬂ,‘gj g i
e
— #E b ==
EE
B =5
= 05(C)
= DATA (D) v

L ELAANIIA - 12 1nflamem <tions Data Sef

sasz0 o @

{E=F: llung Feng

il
i
Fl
Tk

i

any
Al
il
i
ik
Al
i

~ BEENE




@ R codeR

Source on Save

oL -

a 3
b <- 6

~l T w1 B w k=

print(a+b)

o U

* Run

=

i 4 Source =

@ | R_codeR

Source on Save

fa ~l Gy w1 = w2

print(a+b)

QA e

=+ Run

o= | | ™ Source

Console  Terminal

>a <- 3
>h «<- 6

>

> print(a+b)
[1] 9

-

Jobs

ybooT JUNG/R AR /1091 b i B R i = i

B




Save file

@' R_cpdels
Sourge on 5
1
2 a
3 b
4
5 print(a+b
6

Choose Encoding

CPO50 {System defauit)
ASCI

BIGS

GB18030
GB2312
I50-2022-JP
150-2022-KR
I150-8859-1
I50-3859-2
IS0-3859-7
SHIFT-JIS

UTF-8
WINDOWS-1252

Show all encodings

Set as default encoding for source files

oK

Cance



Add comment
CO en File Edit Code View Plots Session Build Debug Profile Tq

.

Console

Insert Section...

Source with Echo

Source File...

Ctrl+Shift+R |din

0|k code Jump To... Alt+5hift+)
Go To File/Function. .. Ctrl+.
1 Show Document Qutline Ctrl+Shift+0
2
3 Show Diagnostics
4 Go To Help 5
= Go Ta Function Definition
(= I code R* 6 |
= Extract Function Crl+alt+x
1 s woilbe il 8 Extract Variable Ctrl+Alt+V
_ - Rename in Scope Ctrl+Alk+5Shift+ M
” p [+alt+Shift
Z # R program to add two numbers 9 |
3 10 | Reflow Comment Cerl+Shift+/
=l Assi gnj ng values to variables 11 Comment/Uncomment Lines  Ctrl+Shift+C
E a «<- 9 12 Insert Roxygen Skeletan Ctrl+Alt+5hift+R
6 b < 4 13 Feindent Lines Ctrl+|
7 14 Reformat Code Ctrl+Shift+A
8 # Printing sum 15
9 p'l""l ntla + b° | 16 Run Selected Line(s) Ctrl+Enter
10 17 Re-Run Previous Ctrl+Shift+P
i »
11 18 Run Region
4. 19 Run Selection as Local lob
20 Send to Terminal Ctrl+Ak+Enter
21 Source Ctrl+Shift+5

Ctrl+Shift+Enter

Cerl+ak+G



Set working directory. Read data.

@' R_codeR*

Source on Save A S = Rimy | (9% Source =
1
2 # First, set your working directory t’}
3 setwd("D:/Dropbox/I JUNG/F A% #iFE/109-1 EF & YREEELIEEFTE EE /"
4
5 # Import the data and Took at the first six rows
6 mydata <- read.csv(file = 'data/Acute Inflammations Data Set.csv')
7 head(mydata)
8 names(mydata)
> # First, set your working directory Description Windows & Linux Mac
wd ("D - / [ oS sEEg -] S A RS s Ly e
i setwd("D:/Dropbox/I JUNG/FIIARZE #12/109-1 BFEVHEEREEESE-RRE/ Clear console Ctri+L Ctri+L
> # Import the data and look at the first six rows
> mydata <- read.csv(file = 'data/Acute Inflammations Data Set.csv')
> head(mydata)
Temperature nausea Lumbar.pain Urine.pushing Micturition.pains Burning.of.urethra
1 35.5 no yes no no no
2 35.9 no no yes yes yes
3 35 .9 no yes no no no
4 36.0 no no yes yes yes
5 36.0 no YES no no no
6 36.0 no yESs no no no
i T |




No. of variables. No. of observations.

Column? %418 variables
ROW? > fydata
’ Temperature [nausea Lumbar.pain Urine.pushing Micturition.pains Burning.of.urethra
1 35:5 no yes no no no
Z 35.9 g[e o Ves Ves Ves
EEg 3 35.9 no yes no no no
. 4 36.0 no no yes yes yes
observations 5 36.0 no yes no no no
6 36.0 no yes no no no
rd 36.2 no no yes yes yes
8 36.2 no yes no no no
9 363 no no yes yes yes
10 36.6 no no yes yes yes
11 36.6 no no yes yes yes
b 36.6 no yes no no no
13 36.6 no yes no no no
14 36.7 no ho yes yes yes
15 36.7 no yes no no no
16 36.7 no yes no no no
12 36.8 no no yes yes yes
18 36.8 no ho yes yes yes
18 36.9 no no yes yes yes




No. of variables. No. of observations.

Console  Terminal Jobs

> # method 1

> nrow(mydata)

[1] 120

> colnames (mydata)

[1] "Temperature” "nausea” "Lumbar.pain” "Urine.pushing" "Micturition.pains”
[6] "Burning.of.urethra”

> ncol(mydata)

[1]1 6
4 dat
> mydata
e #_mEthOd 2 Temperature nausea Lumbar.pain Urine.pushing Micturition.pains Burning.of.urethra
> dim(mydata) Matrix i 35::5 no yes no no no
[1] 120 6 2 35:9 no no yes yes yes
3 35.9 no yes no no no
> 4 36.0 no no yes yes yes
6 ]_0' s 36.0 no yes no no no |
6 36.0 no yes no no no
7 36.2 no no yes yes yes
5 3 8 36.2 no yes ho no no
9 36:3 no no yes yes yes
10 36.6 no no yes yes yes
0 2 11 36.6 no no yes yes yes
12 36.6 no yes no no no
13 36.6 no yes no no no
14 367 no no yes yes yes
Column1 Column 2 15 36.7 no yes no no no
16 36.7 no yes no no no
: : : CA 17 36.8 no no yes yes yes
Dimension of this matrix is 3 x 2 ok s g i VoL = o
19 36.9 no no yes yes yes




Creating new variables.[ifelse()] [AND ~ OR ~ NOT]

ifelse(test_expression, X, y)

>a=c(5,7,2,9)
> ifelse(a %% 2 == 0,"even","odd")
[1] lloddll Iloddll llevenll Iloddll

Arithmetic Operators

Operator Description

+

ek

Aor
X %%y
X %/%y

addition

subtraction

multiplication

division

exponentiation

modulus (x mod y) 5%%2 is 1
integer division 5%/%2 is 2

Logical Operators

Operator Description

< less than

<= less than or equal to

> greater than

>= greater than or equal to

= exactly equal to

I= not equal to
Ix Not x
x|y x ORy

x&y xANDYy
isSTRUE(x) testif X is TRUE




Cystitis_1
HEPR A 2 BHER R T

—AND(D2=1,E2=1)

H ©- = s ns Data Set_5 - £ - Excel
=H  EA EEES 4% =H O ©E B8 sas

g, b wT 2 A A 2 =F BEEF EmEs : — T iR : = | X Egng v Ag H
EyEs - 5

ZHE o =2 gEA it L i 5 vea

o2 - X W Je| =aND@2=152=1)

A AND(logicel1, fogical2], flogicel3], -) C D F F G H
1 Temperature nausea Lumbar pain Urine pushing Micturition pains Buming of urethra  Cystitis |
2 B3 =AND(D2=1,E2=1)
3 | 359
4 | 359
5 36

= | = | O |
Q| O

0
1
0
1

= Pl =] ==
— o =IO




10 # Creating new variables

11 # method 1

12 mydata$cCystitis_1l <- ifelse((mydata$Urine.pushing =="yes") & (mydata$micturition.pains =="yes"), 1, 0)
13 head(mydata)

14

> head(mydata)
Temperature nausea Lumbar.pain Urine.pushing Micturition.pains Burning.of.urethra Cystitis_11

1 5.5 no yes no no no 0
2 35.9 no no yes yes yes 1
- by, 9 no yes no no no 0
Logical Operators .0 no no yes yes yes L
.0 no yes no no no 0
L no yes no no no 0
Operator Description
< less than
<= less than or equal to
> greater than
>= greater than or equal to

= exactly equal to

I= not equal to
Ix Not x
x|y xORy

Xx&y x AND y

isTRUE(x) testif Xis TRUE




15
16
17
18
3a
20

21

# method 2
attach(mydata)
mydata$Cystitis_ lE[(Ur1ne push1ng

=="yes' )&(M1ctur1t1on pa1ns =="yes")] <- 1

mydata$Cystitis_12 [

detach(mydata)
head(mydata)

RE

& —

0

Urine.pushing

=="yeS"




15 # method 2

16 attach(mydata)

17 mydata$cystitis_12[(Urine.pushing =="yes")&(Micturition.pains =="yes")] <- 1
18 mydata$cystitis_12[(Urine.pushing =="no") | (Micturition.pains =="no")] <- 0
19 detach(mydata)

20 head(mydata)

21

Micturition . i Micturition
s Urine.pushi .
.pains .pains

==llyesll ==||ves“

Urine.pushi

ng ==Ilyesll ng ==I|yesll

4

/
— "
Urine.pushing ==“no

. oy o
Micturition.pains ==“no"

(Urine.pushing ==“no“) AND (Micturition.pains ==“no")

> head(mydata)
Temperature nausea Lumbar.pain Urine.pushing Micturition.pains Burning.of.urethra Cystitis_11 Cystitis_12

1 3.5 no yes no no no 0 0
2 35.9 no no yes yes yes ik 1
3 SR no yes no no no 0 0
4 36.0 no no yes yes yes 1 1
5 36.0 no yes no no no 0 0
6 36.0 no yes no no no 0 0




No. of conditional observations.

> # method 1
> nrow(mydata[mydata$Cystitis_11==1,])

29 # method 1 [1] 49
30 nrow(mydata[mydataSCystitis_11==1,]) |> nrow(mydata[mydata$Cystitis_12==1,])
31 nrow(mydata[mydata$Cystitis_12==1,]) |[1] 49
32 >
33 # method 2 > # method 2
34 attach(mydata) > attach(mydata)
35 nrow(mydata[Cystitis_11==1,]) > nrow(mydata[Cystitis_1l1==1,])
36 nrow(mydata[Cystitis_12==1,]) [1] 49
37 detach(mydata) > nrow(mydata[Cystitis_12==1,])
20 [1] 49
> detach(mydata)
> # method 1
> nrow(mydata[mydata$Cystitis_11==0,])
29 # method 1 [1] 71
30 nrow(mydata[mydata$Cystitis_11==0,]) > nrow(mydata[mydata$Cystitis_12==0,])
31 nrow(mydata[mydata$cystitis_12==0,]) j1] 71
32 >
33 # method 2 > # method 2
34 attach(mydata’ > attach(mydata) .
35 nrow(mydata[Cystitis_11==0,]) > nrow(mydata[cystitis_11==0,]) Cystitis_1
| e L daafcyseieis_t2m0,) (RSN
2 3l - prowtmydatalcystivis 12==0, 13 4ofy REpksk + 71MIERERESE = 12061
> detach(mydata) (EEE%%EE§§E%%§&$E%§E§




sm [12 -[x s =B= & [EEgE [sses -| l_j‘a — a5 R F % SFEA& || S EX E’ ZE%“I E ‘2? #
wE 5 ru-|E- | 2-A-(H- | S== = |Eemer - | §-% 0 w3 SEEACERLR B . FHE A | B |_;: AL B EX *_# R 505 Visus!Besi
] n =2 HEST B . g g7 1ol

Al ft Temperature

A B C D E F Y =
1 |[Temperature nausea Lumbar pain Urine pushing Micturition pains Burmning of urethra \Cy -'
2 | 35.5 0 1 0 0 0 “RALSE
3 | 35.9 0 0 1 1 1| TRUE
4 | 35.9 0 1 0 0 0 FALSE
5 | 36 0 0 1 1 1| TRUE

A B ¢ D E F G H

1 Temperature ~jnausea - Lumbar pain

~1Urine pushing ~Micturition pains

~ Bumning of wre

ERES
Cystitis_1 = “TRUE"
1 Urine pushing=1 H Micturition pains=1

Cystitis_1 = “FALSE” B
Urine pushing=? Micturition pains="?
2/D—1E=0?

T T T T T ]

#1203 4955508

L O

& 12008 V18

49 + 71 =120 check
10 36.3 0 0 1 1
11 | 36.6 0 0 | 1
12 | 36.6 0 0 1 1

-

~ystitis_ 1

BB



RE

« Cystitis_1
HEPR A 2 H BF R T
=AND(D2=1,E2=1)

« Cystitis_2
B PR A 2 2% BF PR & e sl R 18 ) 2L
=0OR(C2=1,D2=1,E2=1)

5 5 9k b R 2 3k FE PR R sl PRI XU ER 2B




# Exercise

# Creating new variables Cystitis_2

# method 1

mydata$Cystitis_21 <- ifelse( ({(mydatafUrine.pushing =="yes") | (mydataiMicturition.pains =="yes") | (mydata$Burning.of.urethra ="yes")), 1, 0)
head(mydata)

# method 2

attach(mydata)

mydata$Cystitis_22 <- 0

mydata$cystitis_22[(Burning.of.urethra =="yes") | (Urine.pushing =="yes") | (Micturition.pains =="yes")] <- 1
detach(mydata)

head(mydata)

# check no. of Cystitis_2

# method 1
nrow(mydata[mydata$cystitis_21==1,])
nrow(mydata[mydata$Cystitis_22==1,1)
# method 2

attach(mydata)
nrow(mydata[Cystitis_21==1,])
nrow(mydata[Cystitis_22==1,])
detach(mydata)

# check no. of no Cystitis_2

# method 1
nrow(mydata[mydata$Cystitis_21==0,])
nrow(mydata[mydata$Cystitis_22==0,])

# method 2

attach(mydata)
nrow(mydata[Cystitis_21==0,])
nrow(mydata[Cystitis_22==0,])
detach(mydata)



Temperature nausea Lumbar.pain Urine.pushing Micturition.

> head(mydata)

i 35:5 no yes
2 35.9 no no
3 359 no yes
4 36.0 no no
5 36.0 no yes
6 36.0 no yes
> # check no. of Cystitis_2

> # method 1
nrow(mydata[mydata$Cystitis_21==1,])
[1] 90

> nrow(mydata[mydata$cCystitis_22==1,1)
[1] 90

-

> # method 2

> attach(mydata)

> nrow(mydata[Cystitis_21==1,])

[1] 90

> nrow(mydata[Cystitis_22==1,])

[1] 90

detach(mydata)

v

i

# method 1
nrow(mydata[mydata$Cystitis_21==0,])
[1] 30
> nrow(mydata[mydata$cystitis_22==0,])
[1] 30
-

>
>
> # check no. of no Cystitis_2
>
>

> # method 2

> attach(mydata)

> nrow(mydata[Cystitis_21==0,])
[1] 30

> nrow(mydata[Cystitis_22==0,])
[1]. 30

> detach(mydata)

no
yes
no
yes
no
no

pains Burning.of.urethra Cystitis_11l Cystitis_12 Cystitis_21 Cystitis_22

no
yes
no
yes
no
no

no
yes
no
yes
no
no

OOoORLRORO

OORrRORKRO

[oNel _Nel e

OO RORKRO



Nephritis_D

% f2)m = 38°C H JFEHEZYE [Lumber pain]
Nephritis_D & &R 1,
& Al Nephritis_ D& 0

= IF(AND(A2>=38,C2=1), 1, 0)

SUM - X Jr || =IFAND(£2>=38,02=1 ), 1,0)
A B G D E F G H | J K
Temperature nausea Lumbar pain Urine pushing Micturition pains Buming of urethra  Cystitis_ 1 Cystitis_2 Nephritis_1
2 35.5] 0| 1] 0 0 0 FALSE FALSE |= [F(AND(A2>=38,C2=1), 1,0)
3 | 35.9 0 0 1 1 1 TRUE TRUE 0
4 35.9 0 1 0 0 0 FALSE  FALSE 0




84 # Creating new variables Nephritis_D

85 # method 1

86 mydata$Nephritis_Dl1 <- ifelse((mydata$Temperature >=38) & (mydataSLumbar.pain =="yes"), 1, 0)
87 head(mydata)

89 # method 2

90 attach(mydata)

91 mydata$Nephritis_D2 <- 0

92 mydata$Nephritis_D2[(Temperature >=38)&(Lumbar.pain =="yes")] <- 1
93 detach(mydata)

94 head(mydata)

96 # check no. of Nephritis_D1 Nephritis_D2
97 # method 1

98 nrow(mydata[mydata$Nephritis_D1==1,])
99 nrow(mydata[mydata$Nephritis_D2==1,])
100

101 # method 2

102 attach(mydata)

103 nrow(mydata[Nephritis_Dl==1,]1)

104 nrow(mydata[Nephritis_D2==1,])

105 detach(mydata)

106

107 # check no. of Nephritis_Dl Nephritis_D2
108 # method 1

109 nrow(mydata[mydata$Nephritis_pl1==0,])
110 nrow(mydata[mydata$Nephritis_p2==0,])
111

112 # method 2

113 attach(mydata)

114 nrow(mydata[Nephritis_D1==0,])

115 nrow(mydata[Nephritis_D2==0,]1)

116 detach(mydata)
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detach(mydata)
# Creating new variables Nephritis_D

# method 1

mydata$Nephritis_D1l <- ifelse((mydata$Temperature >=38) & (mydata$Lumbar.pain =="yes"), 1, 0)

head (mydata)

Temperature nausea Lumbar.pain Urine.pushing Micturition.pains Burning.of.urethra Cystitis_11l Cystitis_12 Cystitis_21 Cystitis_22 Nephritis_Dl Nephritis_D2
35, 5 no yes no no no 0 0 0 0 0 0
35.9 no no yes yes yes il 1 Al 1 0 0
3519 no yes no no no 0 0 0 0] 0 0
36.0 no no yes yes yes . il ak 1 0 0
36.0 no yes no no no 0 0 0 0 0 0
36.0 no yes no no no 0 0 0 0 0 0

# method 2

attach(mydata)

mydata$SNephritis_D2 <- 0

mydataSNephritis_D2[(Temperature >=38)&(Lumbar.pain =="yes'")] <- 1

detach(mydata)

head (mydata)

Temperature nausea Lumbar.pain Urine.pushing Micturition.pains Burning.of.urethra Cystitis_1l Cystitis_12 Cystitis_21 Cystitis_22 Nephritis_Dl Nephritis_D2
355 no yes no no no 0 0 0 0 0
35.9 no no yes yes yes 1 il 1 1 0 0
35.9 no yes no no no 0 0 0 0 0 0
36.0 no no yes yes yes il il i i 0 0
36.0 no yes no no no 0 0 0 0] 0 0
36.0 no yes no no no 0 0 0 0] 0 0



> # check no. of Nephritis_Dl1 Nephritis_D2
> # method 1

> nrow(mydata[mydata$Nephritis_bDl==1,])
[1] 50

> nrow(mydata[mydata$Nephritis_D2==1,])
[1] 50

-

> # method 2

> attach(mydata)

> nrow(mydata[Nephritis_Dl==1,])

[A] 5S¢

> nrow(mydata[Nephritis_D2==1,])

[3] 50

> detach(mydata)

-

> # check no. of Nephritis_Dl1 Nephritis_D2
> # method 1

> nrow(mydata[mydata$Nephritis_p1==0,])

L] %

> nrow(mydata[mydata$Nephritis_bp2==0,])
[1] 70

>

> # method 2

> attach(mydata)

> nrow(mydata[Nephritis_D1==0,])
CEl 76

> nrow(mydata[Nephritis_p2==0,])
[1] 70

> detach(mydata)
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# Creating new variables Cystitis_D

# method 1

mydatafcCystitis_Cll <- ifelse((mydataSTemperature < 38) & (mydatafUrine.pushing =="yes"), 1, 0)
mydata$cCystitis_C21l <- ifelse((mydata$Urine.pushing =="yes") & (mydata$Micturition.pains
mydata$Cystitis_Dl <- ifelse((mydata$Cystitis_Cll==1) | (mydata’$cCystitis_c21==1),1,0)

head(mydata)

# method 2
attach(mydata)
mydatafCystitis_cl2 <- 0

mydata$cCystitis_Cl2[(Temperature < 38)&(Urine.pushing =="yes")] <- 1

mydatafcCystitis_c22 <- 0

mydata$cystitis_c22[(Urine.pushing =="yes")&(Micturition.pains =="yes")] <- 1

mydata$Cystitis_D2 <- O

mydata$Cystitis_D2[(Cystitis_Cl2 ==1) | (Cystitis_€22 == 1)] <- 1

detach(mydata)

head(mydata)

# check no. of Cystitis_Dl Cystitis_D2
# method 1
nrow(mydata[mydata$cystitis_Dl==1,])
nrow(mydata[mydata$cystitis_D2==1,])

# method 2

attach(mydata)
nrow(mydata[Cystitis_Dpl==1,])
nrow(mydata[Cystitis_Dp2==1,1)
detach(mydata)

# check no. of Nephritis_D1l Nephritis_D2
# method 1
nrow(mydata[mydata$cystitis_D1==0,])
nrow(mydata[mydata$cystitis_D2==0,])

# method 2

attach(mydata)
nrow(mydata[Cystitis_p1==0,])
nrow(mydata[Cystitis_Dp2==0,])
detach(mydata)

llyesll)’ 1! 0)



> # check no. of Cystitis_Dl Cystitis_D2
> # method 1

> nrow(mydata[mydata$Cystitis_Dl==1,])
[1] 59

> nrow(mydata[mydata$Cystitis_D2==1,])
[1] 59

-

> # method 2

> attach(mydata)

> nrow(mydata[Cystitis_Dl==1,])

[1] 59

> nrow(mydata[Cystitis_D2==1,])

[1] 59

detach(mydata)

W

# method 1
nrow(mydata[mydata$Cystitis_D1==0,])

[1] 61

> nrow(mydata[mydata$Cystitis_D2==0,])

[1] 61

-

> # method 2

> attach(mydata)

> nrow(mydata[Cystitis_D1==0,])

[1] 61

> nrow(mydata[Cystitis_D2==0,])

[1] 61

> detach(mydata)

>
> # check no. of Nephritis_Dl1 Nephritis_D2
-
-



“Knowledge is the collection of skills and information a person has
acquired through experience. Intelligence is the ability to apply knowledge.”

“Knowledge is wonderful, but it fades as techniques and technologies come
and go. Intelligence sustains. Its borders extend beyond any technique or
technology, and that makes all the difference.”

Anthony Colangelo

https://alistapart.com/blog/post/knowledge-vs-intelligence/#:~:text=Knowledge%20is%20the%20collection%200f,intelligence %20t0%20help%20solve%20problems.
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Echocardiogram Data Set /[ figid & K &M &

Donor: Steven Salzberg and Dr. Evlin Kinney

S IE R BMIAR N B FBIADZE (il fETE
V1 age-at-heart-attack| O\l = 28 m R year(s) | EEZIR
pericardial- PR 0:#(no)
Ve effusion D BIRIAK 1:A(yes)
fractional- S N s N - s
V3 shortening RN =R EOWHmENIEEZ HEUSHALER
E-point septal separation ° ZZ/O0\EAE NIERR 2
v epss epss — BEESHRES.
V5 vdd LIOEERAREA left ventricular end-diastolic dimensione &%5&
= RO AN - BEEAREAIESR-
V6 wall-motion-index | EEEEF S IEH EEBHERREE  FEHSHALER-.




1. H£A1-18%E 51-2 EEI1E.
HPRIRIF O RES KR ERELAMLE O RFREE O RREEETFMOER LS.

IR e IRl RFS65mEZE A, B fractional-shortening KR 720.15 H EPSS AR ER10BLVDD AR
£ 14.5 B wall-motion-index X5R1.0 Bl B & 1F Bl ErRE N 15

BRENITE R /0 387 I TR i RIS R65 3% 7

B 4A%R & fractional-shortening KA 520.157?
BN E EPSSARER10?

BN E LVDDARER4.5?

B 4A1% = wall-motion-index X2 1.0?
1~5SIRHEERESR/B %N

N o ok W N



MR S ANEE IR HS /N IR65 5 &, sS4 fractional-shortening/N5R0.15 - 1B2EPSS « LVDDE2Ewall-motion-
index 3ITBEHP2IED FREERRITIVIERER - BEFEGBRER1E

8. BEAIRR L\ TE & mIS E i/ NR65 7

9. B#N®E fractional-shortening/)\iR0.157
10. B4 Mm & EPSSAMNER15?

11. B4M%E LVDDARRER4.5?

12. B#M15% =2 wall-motion-index X582.0?

13. BEMIREBFESHEE9 ~ 10 ~ 115218 £&?
14 BEIRBRHERET7 BREG8EIRHAF12E?

15. IRBIMFATIZRE - BEHBEURBEFTERBEERLE (FaFH6sZ2RH13)?
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