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Koch's postulates B (i

RN / HIEE K Robert Koch -
Image courtesy of Nobelprize.org
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Koch's Postulates:
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@ The microorganism must be found
in abundance in all organisms suffering
from the disease, but should not be
found in healthy organisms.

Suspected
pathogen Observe sample
under a microscope
Red blood
cell

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

Culture sample from
diseased or healthy
animals

Cultured

pathogen Inoculate healthy animal
with suspected pathogen

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

Diseased
animal
Suspected

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

pathogen

BB ERHD

https://pansci.asia/archives/47780

Red blood
0 cell

No pathogens
present
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Multivariable thinking ZIEE =

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.”
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a. Does the scatterplot support the newspaper report
about number of semesters and starting salary?
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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.”
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Major
o Business
+ Physics
x Chemistry

Number of Semesters
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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


簡報者
簡報註解

Students were expected to explain that
Programs that require more semesters to complete tend to have higher starting salaries.
BUT
Within a program, students who take a greater number of semesters to complete the program tend to have lower salaries.


Positive association for overall group and yet negative association within each group.

consider how a third variable can change understanding of the nature of the relationship between two variables.






A Concern in Observational Studies

Confou ndlng Va rlables and Poorly Designed Experiments

Are the variables of a child’s shoe size
and their reading ability correlated?

Crime rate and ice cream sales
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Confounding Variables
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A Concern in Observational Studies
and Poorly Designed Experiments

There is a strong positive relationship
between number of televisions per
household and life expectancy for countries
in the world.
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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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1% ® & ¥ (Machine Learning)
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=B & ¥ (Deep Learning)

Machine Learning

Gin |Gy 3

Input Feature extraction Classification

Deep Learning
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Input Feature extraction + Classification Output




1980S-ERA NEURAL NETWORK

Hidden
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1980S-ERA NEURAL NETWORK DEEP LEARNING NEURAL NETWORK

Hidden Multiple hidden layers
process hierarchical features
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Airedale, Airedale terrier miniature schnauzer Boston bull, Boston terrier

standard poodle English setter

HHE PRI B 4y BZ - TE FEAEEE K EAElit =N
(Airedale Terrier) (Miniature Schnauzer) (Boston Terrier)  (Standard Poodle) (English Setter)



Input
b Output

2 Neural » ‘ ‘ The image
: is “2”

muman Network is

‘:" | 5| x. m

oxleosce 0 What is needed is a

function Each dimension represents
ihk-2 TEEEE T e the confidence of a digit.

Noink = 0

A277%% Hung-Yi Lee



REY F3HA?

k&

MQAOQreIrenNd Ao
SN~ TFTadIOQD —
XD YD 2 Q="
OMLe TP —
> Neoe—Qo~F+AQ

WTONIO T O ~—

RO oMIS X o
TE—aSoOn0Oy
et A N E N N AT
— NN O r——Q
>IN I —~—FMmmo
N IFPO0OO0IFIMS
VYOS NQCO P
OO~ WP~
ON DU EFT~m
EROOO PN M -~
TO—= QAN e~
FONNTY TN 2V

AT RO NOO o |
DS ~aamnQ > |
-~ O ochreme |
cAhe— b sron [
Tor~rocloma~dda |

LN~ —ve iy T
Y~ Yoo ™0
—~ QXA (VM TV o e

WO ~0d "N~ B

OND~—MWVIDNX P

N oD o~ LQ N - ”.”
W ~NogNs-e-2>>Q b

VI~ F >~ L,
XMROION e~
AToNed~NCGN—
N e~ O8I e
FIMOTNTOPO
W rwenQ o0
~O9\s N~ —— M
FoTRrQOMN)~

NQVWSNScnT —~O |

widowndl—mc—o

he
i OW i

AR F N
TAREENI

SR N RN
IR




Deep learning can be highly flexible

» Speech Recognition
fH( =4 )="Morming"

« Handwritten Recognition

RO I R

* Playing Go

Accuracy

S ( o

(Step) Data

MNote: graph is representational only and does not depict actual data

f*( uHiH ): \\Hellon
(whatthe usersaid) (system response)

% Z % Hung-Yi Lee



Dog or Mop? PI.IQ or Croissant?




New tool + Big data =2 New finding
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America's favorite pies
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& % (ley lime pie)

\‘/";41

More data — New finding


簡報者
簡報註解




& WATCH

HEART RATE WONTCR

DATA STORAGE

5D optical data storage
¥ wrde 2Tl 360TB, 189 °C i% %5 13874
Phaistos Disc

More data — better finding ?


簡報者
簡報註解
手機


1908年7月由義大利考古學者Luigi Pernier發現於希臘克里特島南部 
重 紀錄資料量小

現在人類依舊把資料處存在一個圓盤上
可是 儲存的資訊 變多 讓更多資料可以記錄 可以修改 可以分析! 

2013年 英國南安普敦大學（University of Southampton）的科學家 發表
2018年 產品化




Nokia and BlackBerry market caps
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Know your data
know your question
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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=No%20food%20elicited%20a%2
Ogreater,30%20percent%200f%20nutritionists%20did.


簡報者
簡報註解
Multivariable thinking:
We live in a complex world in which the answer to a question often depends on many factors.
Investigate and explore relationships among many variables

圖表
There are 3 variables, what are they?
What does the line in the graph represent?
What do that mean for the food below / above the line?
What does this group of foods represent?
Which food has the biggest difference between the percent of Americans who think the food is healthy and the percent of nutritionists who think the food is healthy?
Does that surprise you?

Percentage 
Scatter plot
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www.nutrition.org
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Ordinary Americans were
uncertain.

Bath nutritionists and the
public were split about the
healthiness of many
commoen items, including
butter, red meat, whole
milk and cheddar cheese.
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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
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簡報者
簡報註解
Multivariable thinking:
We live in a complex world in which the answer to a question often depends on many factors.
Investigate and explore relationships among many variables

圖表
There are 3 variables, what are they?
What does the line in the graph represent?
What do that mean for the food below / above the line?
What does this group of foods represent?
Which food has the biggest difference between the percent of Americans who think the food is healthy and the percent of nutritionists who think the food is healthy?
Does that surprise you?

Percentage 
Scatter plot
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簡報者
簡報註解
Headline:
Shop from the top
Healthy food maybe not healthy
Beer and pizza may be better than you though
Should eat your Cereal with wine?
Food fight




- T Percent of nutritionists
7| saying a food is healthy

Percent of all Americans
saying a food is healthy
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gy .
F:;; Coconut oil 37%
déh Frozen yogurt 32%
Granola 47%
i SlimFast shake 21%
__.‘ Orange juice 62%
American cheese 24%

Yogurtl)

Public

71%

12%

66%

80%

A47%

78%

39%

Difference
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BBCHE: - %EHL Ez%‘&%:‘%ﬁ% LEEmS T ?
2 B SR EERE - TR - HESEDE

) F ESf0sEs (86%) @ BES ..
Jan 92018
A TVBSHH
BreEFnEREs T BEERER  BIhETEEy
%Eﬁﬁ(ﬁyg

& Eﬁ"f HESBET
» s ESO%E‘?E*HQ

. Cosmopolitan HK
DT EBASATIY | FisE  £OTE ¥ HE.L ) Q
2 .. »,,‘7‘ B
BHaEEEREEATEEERTEE ETSEEE5ER (laurc ‘ N
acid) » =21 ...

Oriental Sunday More
HHCE AR TTEAOEEREE - 20HE | KEEFEII
FHEHR ..
Pl SRE TR
oEFE(Ayurveda) & %=

2 weeks ago

N

oil pulling) + E—FEEE HEIEE
FES - FO0ERF] - H—{14 -



簡報者
簡報註解
Headline:
Shop from the top
Healthy food maybe not healthy
Beer and pizza may be better than you though
Should eat your Cereal with wine?
Food fight
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Taiwan Precision Health System Summit

.
.

Drive progress Genome Sequencing and Big Data in Health Care
Health Care Database and Data Standardization

PrECiSiOn MEdiCine 2030 Health Industry Development
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Open access, freely available online

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

FEER > HEY 2> RA L5

BAYE R .
E
R

Garbage In Garbage Out

Result



簡報者
簡報註解
2005 年發表的論文

研發出 阿斯匹靈 的拜耳藥廠
其 實驗室證實 已發表的正面研究結果 其中有2/3 無法複製 
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Reach to front office for Requestsmttohﬂedical Records
Registration Department for record retrieval
r o
\©
—
Patient Approach until his/her records reached
to the hospital :H:l %'fu to the OPD
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AP 40 L =3 Rl | BRI | HERE
1234567 60 S BB INEE
1234578 04 S IS 104
2546871 99 4 oiE | K=EBLE
AFrEa L2k W R E WEEAE | . . A .
'I}LEb {.ﬁ_,f_é’jbib (yyyy/mm/dd) (yyyy/mm/dd) E?Eﬁﬁ%l EZ@EE%Z E?@ﬁﬁ%3 Eébﬁﬁ%4
we | BEOEE | s | TEES
1 | 1234567 2020/06/12 1960/05/01 SIS e 10N = R i fE

2 | 1234578 2020/06/31 1955/11/24 = [ME % PR & il

3 | 2546871 2020/07/01 2008/02/09 wERIm | DRSS

ABEEE R E i
® | mmEsn (yyy:/i/lzr;:ra dd) (yy”;f/ﬁﬁ o | WEL | m@2 | mW3 |
1 | 1234567 | 2020/06/12 | 1960/05/01 801 805 805 703
2 | 1234578 | 2020/06/31 | 1955/11/24 | pq3 805 704 MO4
3 | 2546871 | 202007/01 | 2008/02/09 | a0z | wmoa | po4 206




TR < ] AR AR BRI RS

B AR *ﬁiﬂﬁ%ﬁﬁﬂnm—m RS Hosp-10 PR
EA PR ILATEPEIR ™ kRO R
1. FRZM-ID
z_ﬂﬁﬂ [Hosp-i0
3EFREH + +
R ) R
DR 0 FIREmAEE 523 1 R Ll < T
Ed R B
1. FEE-TI 1 FEE-¥I
2HOER-ID 2HCORP-ID
A B B A
i e J, """""" A Virrioee™  RRHREAR

1.0

wERE s | MRRER | pmopeg GBS

____________

AR YR P L
1. FEE-¥Iul 4 AFFL-DATE 1 FEE-¥i 4 AFFL-DATE
2HOEFPID lé.CﬂSE-T‘fPE 2. HOEFID SCARE-TYFE éﬁ% l gmﬁ
3 AFFL-TYFEw SECLHC 5 AFFL- B.EEHND S:EPPL-T‘EPE Eu:SECI-I-IDI
FHORE IR PR
Ji S 4t BB I g%%m
S eSS L/ARL e R T T TR B

(2)n[HID+BIRTHDAY H34  — 9 i Sl al i e bW SR AT SR iR (E A At 15 B RE T
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- HEIE[Z] . /NEHABSERNEF
Ex., A2 EEREE(mg / dl), mE(EE), BMI(kg/m?)...

- FEL BlERF EHEEZ, BREHEE EE2RVE %

Ex.[[3E, i 8, 5] [RF4AR, PFLK SFRK] KEIEE
mBEERE mE, 50, MaE RAmE]

» FRIE]ZBXNEGR —m osmEmEs

— Ex., BET/=E] [B/X][B/R8 KA
[B/R8 #R]

FE_IE: i fE LA %8R!
— Ex., MZI[ARY, BEY, ABZEY, OFY]
ER[SMEA, JEMA, BB A

o BFRBI(K) - HIgEERIIIT, 2Z2ENREIESS ...



簡報者
簡報註解
我們通常會根據數據為類別或是連續數值而使用不同的統計方法。雖然類別和連續數值之間的差易通常明顯，但在有些情況卻可能模糊。
例如：疼痛指數。基本上當成連續或是類別不會影響統計結果。
這邊的重點是不要在一開始就試著將數值記錄為類別，這樣常常會流失重要資訊。一旦數值被蒐集好之後，要將數值轉換成類別數值就容易多了。



確定我們要探討的 暴露 與 結果 之後

我們要來了解一下 我們之後會收集到的資料是什麼樣子?
資料最常見的可以區分為 連續型變數 或是類別變數

假如你的資料會有小數點的出現, 比如 身高 體重 一些生化數值 溫度 等 
將他 加 減 乘 除 後 還是有意義的數值的時候 那就是 連續型變數
比如,  168.5 公分高的人 比 160.00 公分高的人  高了 8.5公分 這8.5公分 也代表實際的 8.5 公分 

接著常見的就是類別 
最常見的類別 就是 男生 或是 女生,  死亡或是存活 …. 
但是其實類別不止於此, 類別 還可以更進一步區分為 序數 或是 名義 
我們剛剛講的都是名義變數 
這邊 又可以分為 兩項式 或是 飛兩項式  …. 

另外有一個比較不常聽到 但是又蠻常見的 就是 類別 裡面的序數資料
序數的判別方式, 就是 有大小關係 但是沒有實際的 數學倍數上的關係 
比如 最常見的 疼痛指數 或是 滿意程度 等  

沒有倍數 沒有小數點….
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1 | 1234567 | 2020/06/12 | 1960/05/01 60 = e e | mng | HIEE s @
2 | 1234578 |C2020/06/3L | 1955/11/24 64 2 |((yE)| 105 | BnE | #RE | aw
3 | 2546871 | 2020/07/01 | 2008/02/09 ¢ 32 D % B (REUL) BEF | CHER
L2 RIE e

215 Eiles

B IS REPE

HAth Hfth




=R LI
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2 | 1234578 2020/06/31 1955/11/24 64 5 LB 105 = [ B2 & PR JA =l

3 | 2546871 2020/07/01 2008/02/09 32 o8 215 REP T 1B = Tm

Raw data @

2| mms (yyy;f/ffﬂ/d " (ysjyy%irf/ﬁ o | FE | BB | mEERR | REEE | 2EEL | 2EE2 | 2EE3 | peE
1 | 1234567 2020/06/12 1960/05/01 60 5 = I\ER = [ &2 Hﬂﬂygéﬁ 10\ Bt 2= 7R %Eﬁf
2 | 1234578 2020/06/31 1955/11/24 64 5 [y ] o = [ &2 WE R % el

3 | 2546871 2020/07/01 1988/02/09 32 54 215 REP T 10K = A

Step 1 FRiE
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TR HEERR N . . . .
K| © | BRI | EERR | HERE | DEEL | 2EE | DEE3 | oEE
g5 §7% FE BiE (yyyy/mm/dd) (yyyy/mm/dd) 2 14 Al S ANT | 2B g RS2 A5 3 ErtE4
1| 1234567 | 2020/06/12 1960/05/01 60 5 605 NE | SmE Hmﬁéﬁ DR
2 | 1234578 |  2020/06/31 1955/11,/24 64 5 BiE b =mE | ERE | i
3 | 2546871 2020/07/01 1988/02/09 32 ZZ [y NEPL 8 PR J% 10N BiE = R
K| . 5 *PrH HAEFEAH A e FETE PN HNBEE = fEMmeE — 10N 2= =
%}ﬁ, %@E)ﬁ: (yyyy/mm/dd) (yyyy/mm/dd) ﬂEMQ HEBJ 5 E IEJHII. :é ﬁﬁ #E)?K% ﬁ 7|‘_\l/|]ﬁﬁ
1 12374 56 | 2020/06/12 | 1960/05/01 60 = @ )\ 1 1 0 1 0
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E \

3 2541687 2020/07/01 | 1988/02/09 32 4 BiE jtlfu 0 0 1 1 0
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E\ ' 1==*= 2 | 1234578 | 2020/06/31 1955/11/24 64 3 BiE & o EME | HRR S
3 | 2546871 2020/07/01 1988/02/09 32 i [ KEPDLE 1 PR f7 10A i 2 7
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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 15 1, K18 1/NE& 0, %%
2% 2, B0 2 [ o 1,
3,/“‘%% 3I_|%_qj
4 BHU% 4 KB
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Adventures in Coding
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T DB EIEE SRS
RHNESTE MRS TS
= - 7=, sy S EM BN RS
HREORTSE, 12 2" Ruby” .

BlF B2l 2 3 5=2F41217.

ﬁ’l‘ﬂE(booleans) = =
(True) L2 "R 4 (False)ﬁlﬂi%
AT

fME

~
.

"\

L

(booleans)

I'm red and yellow.
I’'m pink and green.
I'm happy.

My eyes are green.
| have six points.
| am not yellow.

| have legs.

| have arms and legs.

| have arms or legs.

True/False
True/False
True/False

True/False
True/False
True/False

True/False
True/False
True/False



SRl4518 (data structure)

Bt 4518 (data structure) : ERIBRFZARE. BE2F S - BFEMME.EF LAIFEZE R, £MMPE5IH
BIRAE, SARANRAERUR. MR ERG EZE A " ER4EE s (data structure).
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Everything else

‘ Fear * Brecceli i Carret

[
o ®range u Apple ff Mushreems



veggie ’*

Everything else




‘ Pear ? Brecceli i Carret
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True / False

7}(%

SR X




True / False

7}(%

TSN

False

False

False

True

False

False




True / False
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True / False

k& | H4 8 A A
+ - True
A & - - False
R - + True
Q + + True
+ - True
P e - - False




True / False
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True / False

K B

k%2 2 A4

True

False

False

False

True

False




True / False  True / False True / False
k% | H4 k%2 fd SE S - ’}(%237’{*%

+ - False True True

1' - - False False False
p - + False True False

9 + + True True False

+ - False True True

P - - False False False




B (loop)

This is how a fox would plant an entire
row of carrots.

This is how a fox would plant an entire
row of carrots.

Gk

46

SR
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4
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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?

jj:% "WR... Fh... 2 (if-then)

Gk

SR

GikiE 4R




4
e
/fF(R

%

"UNR..., Fh... 2 (if-then)

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

You know how to do this already!



4
T
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Qops, there’s a bug in the
row. What should you do
to it?

"yNR..., 8.  (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.




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

« BEREEXMH
B F B « RIAZAGE - E@Eaﬁﬂu’?@40°C
" : . - SEHFBER - 2 EANREETERE
~ Unper Nephritis of renal pelvis origin . HRERE
_lt_lr:::trr o DOJEEAIRERREAERL ~ BN - EEIETE
. ] 0 . RBERERE
Lower LB R | o HBHRE - HRAE AR
P g Inflammation of urinary bladder -+ #&HE - BEABB38°C
i | - HHKREEREE - BlREAMAK

opening


簡報者
簡報註解
https://archive.ics.uci.edu/ml/datasets/Acute+Inflammations
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CTRL

NEESIE

{F£12018

EERE2(E, 6

ofEz:la, Hoh—({EEA %A, 5528 5l= 18}

Temperature Nausea Lumbar pain Urine pushing | Micturition pains |Burning of urethra
P Y E i3 HE bx [ £ HEPR = 7R FRIEXIE, 1BAE
35,5 no yes no no no
35,9 no no yes yes yes
359 no yes no no no
36,0 no no yes yes yes
/3“6,O no yes no no no
SHERK ? X
SxMD REE I
SHEEMN v
E F RSO - yes
ZEET) ==
no
EZREA) HRER ERFE0 ZF—EP 3]s




Coding book

IR | ZIAENRE BIEPNRHE Bl
V1 Temperature e m ¢ EREIR
V2 nausea 10 f::#g(g]e?)
V3 Lumbar pain HE AT 1::§($eos))
V4 Urine pushing HE PR R 2 fﬁgg
V5 Micturition pains HEPR&E TR 1;:§($eos))
V6 Burning of urethra| RENEL, XE f;zg\(g];))

Alt+Enter : ~—17T



Temperature Nausea Lumbar pain Urine pushing | Micturition pains [Burning of urethra
Agim IEJ7Y RS HEbx N 2 HEPR & T8 FREEXIE, 1BfE
355 no yes no no no
AN D N OR . N OT 35,9 no no yes yes yes
359 no yes no no no
36,0 no no yes yes yes
36,0 no yes no no no
« ERETEYH ..
2% 85 3 . RABIE - BREIBIBAC Cystitis_1
» : .. . SIRHFREER - EENBEANEEEE KRR HEFR (A 2% B HEFR = I
Nephritis of renal pelvis origin . BRI
. EIEERERBIRERD - B0 - BEEER ..
Cystitis_2
o s HF b PR 2 Bl 5E FR AR R Bk R 38 U 2L
e o . REMIEHERE
= AERE SR . - HRBEREE - PRERE  JER
Inflammation of urinary bladder + #&EHE - BEABE38°C
- HHHRREE  AREAMK
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Microsoft Excel |
=
o
=
3
1) “Employee data:sav [DataSet1] - IEM SPSS Statistics Data EGtor. sl 0 s i it St s e s o= |
File Edit View Data Transform Analyze Graphs Custom  Utities Add-gns  Window  Help
ErT-Y ' Bl Ao
SHe [ e« BLFM M = oL i
[1: gender m |Visible: 10 of 10 Variables
| id ” gender ” bdate ” educ H jobcat ” salary ” salbegin ” jobtime ” p
1 1 [Male 02/03/1952 15 Manager $57.000 $27.000 98 ﬂ
2 2 Male 05/23/1958 16 Clerical 40,200 §18,750 98
3 3 Female 07/26/1929 12 Clerical 521,450 §12,000 9 I
4 4 Female 04/15/1947 8 Clerical 521,900 $13,200 98
5 5 Male 02/09/1955 15 Clerical 545,000 $21.000 98
6 & Male 08/22/1958 15 Clerical $32.100 $13,500 98
7 7 Male 04/26/1956 15 Clerical $36,000 §18,750 9 !
8 8 Female 05/06/1966 12 Clerical 521,900 59,740 9
9 9 Female 01/23/1346 15 Clerical 527,900 §12,750 98
10 10 Female 02/13/1946 12 Clerical 524,000 $13.500 98
1 11 Female 02/07/1950 16 Clerical $30.300 516,500 98
12 12 Male 01/11/1956 8 Clerical 528,350 §12,000 98
13 13 Male 07/17/1960 15 Clerical §27,760 §14,250 9
14 14 Female 02/26/1949 15 Clerical 535,100 516,800 9 =
L s — IF
rdnio A
[Go tovariable |IBM SPSS Statistics Processoris ready. |Cases: 100|Unicode:ON| | |
S T = S EE a == ==
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T [R¥Ty

Graphics
‘Be@ 8e®-ul- E

History

‘\ Filter commands here

S Command

i sysuse auto

C:\Program Files\5tata

Statistice | User

Ch\Program Files\Stata\ado\base\a\auto.dta

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

Ordinal outcomes

Categorical outcomes

Count outcemes

Fractional outcomes
Generalized linear models
Choice models

Timne series

Multivariate tirme series

Spatial autoregressive models
Longitudinal/panel data
Multilevel mixed-effects models
Survival analysis

Epidemiclogy and related
Endogencus covariates
Sample-selection models
Treatrnent effects

SEM (structural equation modeling)
LCA (latent class analysis)

FiM (finite mixture models)
IRT (item response theory)
Multivariate analysis

Survey data analysis

Lasso

Meta-analysis

Multiple imputaticn
Nonparametric analysis

Exact statistics

Resampling

Power, precision, and sample size
Bayesian analysis
Postestimation

Other

. (®
Y N

fHool_/
ta Analysis

16.0

lel Edition

Setup and utilities

ARIMA and ARMAX models

ARCH/GARCH
ARFIMA models

Uncbserved-components model
Markov-switching model
Threshold regression model
Prais-Winsten regression

Regression with Mewey-West std. errors

State-space models

Forecasting

Postestirmation

Relling-window and recursive estimation

Copyright 1985-2819 StataCorp LLC
StataCorp

4985 Lakeway Drive

College Station, Texas 77845 USA
8388-STATA-PC http://vwww.stata.com
979-696-4688 statafistata.com
979-696-4681 (fax)

b

see help obs_advice.
e help set_maxvar.

Smoothers/univariate forecasters 3
Filters for cyclical components »
Tests b
Graphs 4 Line plots

Autocorrelations 8 partial autocorrelations

Correlogram (ac)

Partial correlogram (pac)

Pericdogram

Cross-correlogram for bivariate time series

Cumnulative spectral distribution

- 0 x
Variables TRX
q\ Filter variables here
Marme Label
make Make and Maodel
price Price
mpg Mileage (mpg)
rep78 Repair Record 1978
headroom Headroom (in.)
trunk Trunk space (cu. ft.)
weight Weight (Ibs.)
length Length (in.)
turn Turn Circle (ft.)
displacement Displacement (cu. in.)
gear_ratio Gear Ratio
foreign Car type
Properties %
a <2
4 Variables
MNarme
Label
Type
Format
Value label
Motes
4 Nata
default
auto.dta

Sorted by

1978 Automeobile Data

12

foreign

MNUM OV




SAS

| SAS Enterprise Guide

ﬁ Program

b Save - » Run - @ Swap | Selected Senver: Local -

W, | Analyze Program -

| Export - Send To = Create -

File View Tasks Favorites Program Tools Help |G- G- Wl & Lﬂ'r— B 5 X |0 o T~ Eeg Process Flow - I
“ program - .
= Beg Process Flow & Program
=L Programs

-|DATA winners nomedals;

|E GaAen

&9 Refresh | Disconnect

bk

E:lﬂanrem
# By Private OLAP Servers

Ready

LIBNAME mylib 'C:\My SAS Files';

*Separate countries with medals from those without;

SET mylib.olympics;

IF TotalMedals>0 THEN DO;

® Undo Ctrl+Z
TotalRatio=TotalMedals/TotalAlm Fedo Ctrl+Y
GoldRatio=Gold/TotalAthletes; [ cut Ciri+X
SilverRatio=Silver/TotalAthlei1® Copy Ctri+C
Erﬂnzenatiu—ﬂrunzefTatalAthleri ?“* “?”
glele &1
OQUTPUT '.-.':Lnners,E EHD, ELSE OUT] Catiei Al Cltek
RUH PROC MEAN DﬂTH~w1nners, T e
TITLE 'Ratio of Medals to Par Lat
p ; " Export As HTML
VAR TotalRatic GoldRatioc Si1ilve

RUN;

Copy HTML Source to Clipboard

Split —
-/ PROC SGPLOT DATA=winners;
N Run On Local
TITLE 'Olympic Medal Count f£oO1  punselection On Local
SCATTER X=TotalAthletes Y=Tot: Select Server
Properties
i >
Lined,Col 26 | - + 100%




A python’

File Edit View Run Kernel Tabs

-~

= Al first_notebook.ipynb Q

print("Hola World!!")
Hola World!!

Settings

B + X O [0 » m C Code

Help

Python3 O

l [ 1: ]

O +» ®




@ RGUI (B4-bit)
Bx &£ = =t 23Fs B 53

R version 3.6.3 (2020-02-29) —- "Holding the Windsock"
Copyright (C) 2020 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit)

R ERER - NROUEEHET -

TEHBERIF [ ] DA H: H e -

Fl 'license()' T¥ 'licence()' MIEFHUFAVEREIERG: -

R EEGFEE#] - AFFE AL i TR -
*contributors () ' HEEEHIAT

Bl preia=h
‘citation() ' FHFHEE LML R IEHEREE » 5 R &1 -

‘demo () ' HOE EEEIEL » Al rnelpq) ' AUGTER IMENERE -
'help. %Eﬁml &8 HTML X'JEE%EEE TREEE -
EON R-




R software Google -

Google R X & Q

Q. Al EJ Images @ Maps [] videos 5 News i More Settings Tools

About 13,570,000,000 results (0.71 seconds)

— Toam
www.r-project.org ~ I S— . =
The R Project for Statistical Computing e
R is a free software environment for statistical computing and graphics. s s =

Results from r-project.org Q
(&) More images
CRAN CRAN - Mirrors R <
CRAN is a network of ftp and web CRAN - Mirror HOWTO - Status -
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Windows The R Foundation . : .
) ) _ ) R is a programming language and free software environment for
R-4.0.3 for Windows (32/64 bit). The R Foundation - Provide - . ) i
) ) statistical computing and graphics supported by the R Foundation
Download R 4.0.3 for Windows ... support for the R project and ...

for Statistical Computing. The R language is widely used among
About R Of /src/base/R-4 statisticians and data miners for developing statistical software and
data analysis. Wikipedia

There are about eight packages Index of /src/base/R-4. [ICO],
supplied with the R distribution ... Name - Last modified - Size ... Stable release: 4.0.3 / 10 October 2020; 23 days ago
First appeared: August 1993; 27 years ago
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R (programming language) - Wikipedia License: GNU GPL v2
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The R Project for Statistical Computing

Getting Started

Home
[ ] R is a free software environment for statistical compuling and araphics. It compiles and runs on a wide
Download variety of UNEX platforms, Windows and MacOS. Tp download R, fplease choose your preferred CRAN
CRAN mirror.

If you have questions about R like how to download and install the sof what the license terms
R Project are, please read our answers fo frequently asked guestions before you sen email.
About R
Logo News
Contributors . .
What's New? « R version 4.0.3 (Bunny-Wunnies Freak Out) has been released on 2020-10-10.
Reporting Bugs « Thanks to the organisers of useR! 2020 for a successful online conference. Recorded tutorials and
Caonferences talks from the conference are available on the R Consortium YouTube channel.
Search

* R version 3.6.3 (Holding the Windsock) was released on 2020-02-29.
Get Involved: Mailing Lists

Developer Pages
R Blog

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

News via Twitter

R Foundation
The R Foundation

Foundation @ _R_Foundation
Board New R blog entry by Tomas Kalibera and Simon
MMembers Urbanek. Will R work on Apple Silicon?developer.r-
Donors project.org/Blog/public/20. .
Donate

O b Nov 2, 2020
Help With R e
Getting Help & The R Foundation Retweeted

_: R- R Consortium

Documentation «+* @RConsortium

IManuals Deadline is Oct 11 September 2020 Call for Proposals!

FAQS We are soliciting progressive, pioneering projects that

The B Journal will benefit and serve the R community and ecosystem

Boaks at large. Our goal is to foster innovation and help bring

Certification your ideas into tangible realities. bddy me/2GSmXzA

Other

Links September 2020 15C Call for Proposal...
The deadline for submitting proposals is

Bioconductor midnight, October 1st, 2020. The

Related Projects r-consortium.org

GSoC

o & Sep 27, 2020
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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 distribu&*au should check with yvour Linux package management system in addition to the link above.

|Suurce Code for all Platforms

R for Windows

Subdirectories:

base Binaries for base distribution. This is what you want to install R for the first time.
. Binaries of contributed CRAN packages (for R == 2.13.x: managed by Uwe Ligges 1s also information on third party software
contrib ) . . . .= -’ .
available for CRAN Windows services and corresponding environment and make variabl&.

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

old contrib
Tools to build R and R packages. This is what vou want to build vour own packages on Windows, or to build R itself.

Rtools

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-4.0.3 for Windows (32/64 bit)

Download R 4.0.3 for Windows (85 megabytes. 32/64 bit)

Installation and other instructions
New features in this version

It vou want to double-check that the package you have downloaded matches the package distributed by CRAN, you can compare the md3sum of the .exe to the fingerprint on the master
server. You will need a version of md3sum for windows: both graphical and command line versions are available.

= R-4.0.3-win

W
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R version 3.6.3 (2020-02-29) —- "Holding the Windsock"
Copyright (C) 2020 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit)
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GO gle rstudio
rstudio pd 3 Q
Q Al &) Images [ Videos ©E News © Maps i More Settings  Tools

About 9,140,000 results (0.57 seconds)

rstudio.com ~

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

Results from rstudio.com Q
Download Pricing
RStudio is a se rated tools RStudio Team Pricing - SMB

designed to helf'yo ore ... Pricing Policy - Shiny Server Pro

RStudio Cloud
Data science without the hardware
hassles. RStudio Cloud is a ...

RStudio Server
Download - RStudio IDE Features -
Download RStudio Server - ...

RStudio IDE Features
RStudio is the premier integrated
development environment for R ...

About RStudio
About RStudio - Our Inspiration
People all over the world are ...

& More images

GStudio"

RStudio <

Computer program

RStudio is an integrated development environment for R, a
programming language for statistical computing and graphics. It is
available in two formats: RStudio Desktop is a regular desktop
application while RStudio Server runs on a remote server and
allows accessing RStudio using a web browser. Wikipedia

Developer(s): RStudio, PBC
License: Affero General Public License v3
Stable release: 1.3.959 / 18 May 2020; 5 months ago

Operating system: Ubuntu, Fedora, Red Hat Linux, openSUSE,
macOS, Windows NT



RStudio Desktop RStudio Desktop Pro RStudio Server RStudio Server Pro

Open Source License Commercial License Open Source License Commercial License
Free $995 Free $4,975
year [year

(5 Named Users)

Learn more Learn more Learn more Evaluation | Learn more

RStudio DeSktop 1.3.1093 - Release Notes

1 o InstallR. Rrstudio requires R 3.0.1+.

2 « Download RStudio DESktDp. Recommended for your system:

“ DOWNLOAD RSTUDIO FOR WINDOWS

(#@ RStudio-1.3.1093

Requires Windows 10/8/7 (64-bit)
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RStudio
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S - CR i Go to file/function ~ Addins ~ &] Project: (Mone) =
Console  Terminal Jobs = Envircnment  History  Connections =
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7§ Global Environment ~

R version 3.6.3 (2020-02-29) -- "Holding the windsock"
Copyright (C) 2020 The R Foundation for Statistical Computing
Platform: x86_64-wb4-mingw32/x64 (64-bit)
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) Rstudio

File

Edit
Mew File

Code VWiew Plots

Mew Project...

Cipen File...

Recent Files

Open Project..

Open Project in Mew Session...

Recent Projects
Import Dataset

Save
Save As_.

Sawve All
Publish...
Print...

Close
Close All

Close All Except Current
Close Project

Quit Sessian...

Session

k

Ctrl+0

Ctrl+5

Ctrl+Alt+S

Ctrl+W
Ctrl+Shift+W
Ctrl+Alt+Shift+W

Ctrl+0Q

Build Debug Profile

Toaols

R Script
R Motebook

R Markdown...
Shiny Web App...
Plumber API_..

Text File
C++ File
Python Script
SQL Script
Stan File

D3 Script

R Sweave
R HTKL
F. Presentation

F. Documentation

elp
EEECEERNE

Help

Ctrl+Shift+M

T
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=
=
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@ RStudio
File Edit Code View FPlots Session Build Debug Profile Tools Help
O -0~ | B & | [ AGotoiefundion ~ Adding *
Q7] Untitled? =

H [ sourceonSave | @ #° «
1
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4

EAERE

=+ Run

[ |

= | | Source ~

101 (Top Level) + R Script =
Console  Terminal Jobs =
~f
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= Export =
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RStudio
Fle Edit Code View Plots Session Build Debug Profile Tools | Help

o .| O - Go to file/function - Ad Install Packages...
Check for Package Updates... Options
@] Untitled1
Sy ~ £ Version Control 4
1 Sourceensave | X /1 RStudio theme: _
Shell_. General Classic v -
Terminal b plot <- function (x, vy,
Jobs C Code Zoom: {
Addins r 100% - = -
- if (is.function(x)
Keyboard Shortcuts Help Alt+Shift+K g .-’-‘-.ppearance Editor font: -
Madify Keyboard Shaortcuts... : F.r ont 15. nu-l .I (attr‘ (X 1
Lucida Console v

Pane Layout
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o
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Source onSave | W A *Run | Source -
1
Z¥a <~ 3
3 b<-6
4
5 print(a+b)
6
7
@] R _codeR
Seurce on Save | W - *Run | > Source =

gli= §
Bl

print(a+b)

o ~1 Oy wvi b= w2

Console  Terminal Jobs

print(a+bh)
1] 9
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Save file

Choose Encoding !

CPo50 (System default)

ASCI

BIGS

GB18030

@ B codel* GB2312

— IS0-2022-JP

Sourde on Save K, M- 150-2022-KR

IS0-8850-1

IS0-3859-2

=1 IS0-8859-7

b SHIFT-JIS
UTF-8

WINDOWS-1252

print(a+b

(o QLW S S R %

Show all encedings

Set as default encoding for source files
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Add comment

Q' B codeR*
Source on Save W S
1
Z # R program to add two numbers
3
F~4# _Assigning values to variables
5 a 9
6 b 4
7
8 # Printing sum
9 print(a + b) |
10
11

EStudio

File Edit
& - OF

@ B_code

16
17
18
19
20
21

23

Console

Code \iew Plots Session

Insert Section...

Jump To...
Go To File/Function...

Show Document Outline
Show Diagnostics

Go To Help
Go To Function Definition

Extract Function
Extract Variable

Rename in Scope

Reflow Comment
Comment/Uncomment Lines

Insert Roxygen Skeleton

Reindent Lines

Reformat Code

Run Selected Line(s)
Re-Run Previous

Run Region

Run Selection as Local Job

Send to Terminal

Source

Source with Echo

Source File...

Build Debug Profile Ti

Ctrl+Shift+R Idin

Alt+5Shift+)
Ctrl+.

Ctrl+Shift+0O

Ctrl+Alk+X
Ctrl+alt+v
Ctrl+Alt+Shift+ 1

Ctrl+Shift+/
Ctrl+Shift+C
Ctri+Alt+Shift+R

Ctrl+1
Ctrl+Shift+4A

Ctrl+Enter
Ctrl+Shift+P

Ctrl+Alt+Enter

Ctrl+Shift+S
Ctrl+Shift+Enter

Ctrl+Alk+G



Set working directory. Read data.

@ R_codeR*

Source on Save

S

= Run

i

Source -

Windows & Linux

Ctri+L

Mac

Ctri+L

1

2 # First, set your working directory

3 setwd("D:/Dropbox/I JUNG/F I xZE FE/L9-1 5T EVHEEEETETE-FEE/"

4

5 # Import the data and look 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 d1rectory Description

4 2 AR SR g gl ey S/

z setwd(''D: /Dropbox/I JUNG/D 112 Ei2/109-1 EF &V EEELEETE-ERE/") Clear console
> # 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 yes no no no

P SV

P . 1




No. of variables. No. of observations.

Column? %18 variables
ROW? > hydata
) Temperature |nausea Lumbar.pain Urine.pushing Micturition.pains Burning.of.urethra
HE 35.5 no yes no no no _I
Z 39.9 g[e] g[e] Ves VesS VeS|
FEET ] 3 35.9 no yes no ho 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
7 36.2 no no yes yes yes
8 36.2 no yes no no no
9 36.3 no no yes yes yes
10 36.6 no no yes yes yes
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 36.7 no no yes yes yes
15 36.7 no yes no ho no
16 36.7 no yes no no no
17 36.8 no no yes yes yes
18 36.8 no no yes yes yes
19 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] 6
” d
. > mydata
- #_me.th‘:'d 2 Temperature nausea Lumbar.pain Urine.pushing Micturition.pains Burning.of.urethra
> dim(mydata) Matrix 1 35.5 no yes no no no
[l] 120 6 2 35.9 no no yes yes yes
N 3 35.9 no yes no no no
|4 36.0 no no yes yes yes | |
( 6 10\ 5 36.0 no yes no ho no
6 36.0 no yes no no no
7 36.2 no no yes yes yes
5 3 8 36.2 no yes no no no
9 36.3 no no yes yes yes
10 36.6 ho ho yes yes yes
5\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 36.7 no no yes yes yes
Column1l Column 2 15 36.7 no yes no no no
16 36.7 ho yes no no no
Dimension of this matrix is 3 x 2 17 36.8 no no yes yes yes
18 36.8 no no yes yes yes
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] "Odd" lloddll llevenll lloddll

Arithmetic Operators

Operator Description

+

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 X AND y
isTRUE(x) testif Xis TRUE




Cystitis_1
HEPR A2 B B E T

=AND(D2=1,E2=1)

ns Data Set_S - B - Excel

B/A EEEE e =i BE iz SAS

@i £ —f% 7 i > Eé;ﬂaurg - H
? & L E_-‘::_= [LoFFA B \A iR B _‘EF?' B EETE E:_Ji,ﬂv; Visual Basic

HESA EAE g BEE g VBA

o=
i
A
f#
fit iy

i

o2 - X« fv  =aND@2=1E2=D)
A AND ogical, Togieal], fogical®] ) C D E F G H
1 Temperature nausea Lumbar pain Urine pushing Micturition pains Burming of urethra  Cystitis 1
2 35.5 | =AND(D2=1,E2=1)
3 359 |
4 359
5 36

o o o O
=
—_ O = | O
—_ O — | O
el ==




10 # Creating new variables

11 # method 1

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

14

1
2

=

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

35.5

35.9
ey,

Logical Operators

Operator Description

< less than

<= less than or equal to

> greater than

>= greater than or equal to

s exactly equal to

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

Xx&y XANDy
isTRUE(x) testif Xis TRUE

OO oW

no
no
no
no
no
no

yes
no
yes
no
yes
yes

no
yes
no
yes
no
no

no
yes
no
yes
no
no

no
yes
no
yes
no
no

OO PR OO




15 # method 2
16 attach(mydata)
17 mydataScystitis_12[(Urine.pushing =="yes")&(Micturition.pains =="yes")] <- 1

18 mydata$cCystitis_12[| | <- 0
19 detach(mydata) -
20 head(mydata) 322

o |

Urine.pushing Micturition.pain

::"yes" S =="yes"




15 # method 2

16 attach(mydata)

17 mydata$cCystitis_12[ (Urine.pushing =="yes")&(Micturition.pains =="yes")] <- 1
18 mydata$cCystitis_12[(Urine.pushing =="no") | (Micturition.pains =="no")] <- 0
19 detach(mydata)

20 head(mydata)

o B |

Micturition . ) Micturition
. Urine.pushi )
.pains .pains

::"yes" ==uyesu

Urine.pushi

ng ==llyesll ng ==I‘Iyesﬂ

Urine.pushing ==“no" § | 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 35.5 no yes no no no 0 0
2 35.9 no no yes yes yes 1 1
3 35.9 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$Cystitis_11==1,])
29 # method 1 [1] 49
30 nrow(mydata[mydata$cCystitis_1l1==1, > nrow(mydata[mydata$Cystitis_12==1,])
31 nrow(mydata[mydataScystitis_12==1, [1] 49
32 >
33 # method 2 > # method 2
34 attach(mydata > attach(mydata)
35 nrow(mydata[Cystitis_1l1==1, > nrow(mydata[Cystitis_11==1,])
36 nrow(mydata[Cystitis_12==1, [1] 49
37 detach(mydata > nrow(mydata[Cystitis_12==1,])
20 [1] 49
> detach(mydata)
> # method 1
> nrow(mydata[mydata$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, [1] 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
36 nrovnyderalcyseiia iz, 7L eateysereisommo, ) EREBEARAR
2 y - proutmydataleystitis 12=20. 10 Z9fis Rk + 7LAIIERERESS = 120fi
> detach(mydata) (Eﬁﬁﬂﬁéﬁ%\gﬁﬁfgﬁ)




27 £RARES 2 - AN TFE= B
i B I U- - &H-A- df- === &35 HpfEs

»- [EeaEE |[smex [y | i 17 i | &
- $-9% 0 %3 BEERECERCE BEAE. | @ETE (@A | @ | BA | Basi

al v Jx | Temperature

A B C D E H
1 |Temperature nausea Lumbar pain Urine pushing Micturition pains Buming of urethra \Cy _ /
2 35.5 0 1 0 0 0 SE
3 35.9 0 0 1 1 1 TRUE
4 359 0 1 0 0 0 FALSE
5 36 0 0 1 1 1 TRUE

A B C D E F G H

1 Temperature - nausea - Lumbar pain - Urnine pushing - Micturition pains . Buming of ure stitis 1

| Urine pushing=1 H Micturition pains=1

lEmE S
Cystitis_1 = “TRUE" I

ThEE R 120%hEd 40%E0E
s asmEs ] S

Cystitis_1 = “FALSE" B

Urine pushing=? Micturition pains="?

& 1209P Kt 718 E

2/b—(& =07 49 + 71 =120 check

10
11
12

36.3 0 0 1 1
36.6 0 0 1 1
30.6 0 0 1 1

- IR

EE
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« Cystitis_1
BER A 2 B BE R TE
=AND(D2=1,E2=1)

« Cystitis_2
BEGR A 25 BE R R B Bl R B XY ER
=0OR(C2=1,D2=1,E2=1)

e PR A S BER AR R FRENE Z R EIEEM R ERREZFEN?
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# Exercise

# Creating new variables Cystitis_2

# method 1

mydatadcCystitis_21 <- ifelse( ((mydatalUrine.pushing =="yes") | (mydataiMicturition.pains =="yes")|(mydatafBurning.of.urethra =="yes")), 1, 0)

head(mydata)

# method 2
attach(mydata)
mydata$Cystitis_22 <- 0

mydata$Cystitis_22[(Burning.of.urethra

detach(mydata)

head(mydata)
# check no. of Cystitis_2
# method 1
nrow(mydata[mydata$Cystitis_21==1,])
nrow(mydata mydataScystitis_22==1,])
# method 2
attach(mydata)
nrow(mydata[Cystitis_21==1,])
nrow(mydata[Cystitis_22==1,])
detach(mydata)
# check no. of no cystitis_2
# method 1
nrow(mydata[mydata$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)

"yes") | (Urine.pushing =="yes") | (Micturition.pains =="yes")] «- 1



> head(mydata)

Temperature nausea Lumbar.pain Urine.pushing Micturition.pains Burning.of.urethra Cystitis_11l Cystitis_12 Cystitis_21 Cystitis_22
1 35.5 no yes ho no no 0 0 0 0
2 35.9 no no yes yes yes 1 1 1 1
3 35.9 no yes no no no 0 0 0 0
4 36.0 no no yes yes yes 1 1 1 1
5 36.0 no yes no no no 0 0 0 0
6 36.0 no yes no no no 0 0 0 0
> # check no. of Cystitis_2
> # method 1
> nrow(mydata[mydata$Cystitis_21==1,])
[1] 90
> nrow(mydata[mydata$Cystitis_22==1,])
[1] 90
>
> # method 2

> attach(mydata)

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

> nrow(mydata[Cystitis_22==1,])
[1] 90

detach(mydata)

v

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

[1] 30

> nrow(mydata[mydata$Cystitis_22==0,])

[1] 30

>

> # method 2

> attach(mydata)

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

[1] 30

> nrow(mydata[Cystitis_22==0,])

[1] 30

> detach(mydata)

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



Nephritis_D

% fo)m = 38°C B FE#EESS [Lumber pain]
Nephritis_D Ft &8 1,
& Bl Nephritis_ DR 0

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

SUM - X o Jr| =IFANDA2»=38,021), 1, 0)

A B C 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 | 0 0 0 FALSE  FALSE |=IF(ANDA2>=38,C2=1), 1, 0)
35.9 0 0 1 1 1 TRUE TRUE 0
4 359 0 | 0 0 0 FALSE FALSE 0




100
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105
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107
108
109
110
111
112
113
114
115
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# Creating new variables Nephritis_D

# method 1

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

# method 2

attach(mydata)

mydata$Nephritis_D2 <- 0

mydataiNephritis_D2[ (Temperature >=38)&(Lumbar.pain =="yes")] <- 1
detach(mydata)

head(mydata)

# check no. of Nephritis_Dl Nephritis_D2
# method 1

nrow(mydata mydataSNephritis_D1==1,])
nrow(mydata mydataSNephritis_D2==1,])

# method 2

attach(mydata)
nrow(mydata[Nephritis_Dl==
nrow(mydata[Nephritis_D2==
detach(mydata)

;1)
;1)

# check no. of Nephritis_D1 Nephritis_D2
# method 1

nrow(mydata mydataSNephritis_p1==0,])
nrow(mydata mydataSNephritis_p2==0,])

# method 2

attach(mydata)
nrow(mydata[Nephritis_D1==0,])
nrow(mydata[Nephritis_D2==0, ])
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_11 Cystitis_12 Cystitis_21 Cystitis_22 Nephritis_D1 Nephritis_D2
35.5 no yes no no no 0 0 0 0 0 0
35.9 no no yes yes yes 1 1 1 1 0 0
35.9 no yes no no no 0 0 0 0 0 0
36.0 no no yes yes yes 1 1 1 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$Nephritis_D2 <- 0

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

detach(mydata)

head(mydata)

Temperature nausea Lumbar.pain Urine.pushing Micturition.pains Burning.of.urethra Cystitis_11 Cystitis_12 Cystitis_21 Cystitis_22 Nephritis_D1l Nephritis_D2
35.5 no yes no no no 0 0 0 0 0 0
35.9 no no yes yes yes 1 1 1 1 0 0
35.9 no yes no no no 0 0 0 0 0 0
36.0 no no yes yes yes 1 1 1 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



> # check no. of Nephritis_D1l Nephritis_D2
> # method 1

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

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

-

> # method 2

> attach(mydata)

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

[1] 50

> nrow(mydata[Nephritis_pD2==1,])

[1] 50

> detach(mydata)

-

> # check no. of Nephritis_D1l Nephritis_D2
> # method 1

> nrow(mydata[mydata$Nephritis_bD1==0,])
[1] 70

> nrow(mydata[mydata$Nephritis_D2==0,])
[1] 70

-

> # method 2

> attach(mydata)

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

[1] 70

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

[1] 70

> detach(mydata)



« Cystitis_D

&1

feom < 38°C H HERAEZE [Urine pushing]
&5 2:

BEFRAZE [Urine pushing] B $FRZEJE [Micturition pains]

= RAEEEL 2 K12
Al Cystitis_D ¥ 510 1,
&8Il Cystitis_D &R 0

IF - OR - AND



# Creating new variables Cystitis_D

# method 1

mydatafCystitis_Cll <- ifelse((mydata$Temperature < 38) & (mydatalUrine.pushing =="yes"), 1, 0)
mydata$Cystitis_C21 <- ifelse((mydatafUrine.pushing =="yes") & (mydata$Micturition.pains =="yes"), 1, 0)
mydata$cCystitis_Dl <- ifelse((mydata$Cystitis_Cll==1) | (mydata$cCystitis_c21==1),1,0)

head(mydata)

# method 2

attach(mydata)

mydata$Cystitis_Cl2 <- 0

mydata$Cystitis_Cl2[ (Temperature < 38)&(Urine.pushing =="yes")] <- 1
mydata$Cystitis_C22 <- 0

mydata$Cystitis_C22[(Urine.pushing =="yes")&(Micturition.pains =="yes")] <- 1
mydata$Cystitis_D2 <- O

mydatafCystitis_D2[(Cystitis_Cl2 ==1)|(Cystitis_C22 == 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_D1==1,])
nrow(mydata[Cystitis_D2==1,])
detach(mydata)

# check no. of Nephritis_Dl Nephritis_D2
# method 1
nrow(mydata[mydata$Cystitis_D1==0,])
nrow(mydata[mydata$cystitis_D2==0,])

# method 2

attach(mydata)
nrow(mydata[Cystitis_D1==0,])
nrow(mydata[Cystitis_D2==0,])
detach(mydata)



> # 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_D1l==1,])

[1] 59

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

[1] 59

> detach(mydata)

=

> # check no. of Nephritis_D1l Nephritis_p2
> # method 1

> nrow(mydata[mydata$Cystitis_D1==0,])
[1] 61

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

=

> # method 2

> attach(mydata)

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

[1] 61

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

[1] 61

> detach(mydata)



“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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Donor: Steven Salzberg and Dr. Evlin Kinney
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