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Heart Disease Classification Dataset:

The dataset examines the relationship between heart attack occurrences and various demographic
and medical factors. Key attributes include age, gender, heart rate (impulse), systolic and
diastolic blood pressure (high pressure and low pressure), and blood sugar level (glucose). The
outcome variable indicates the presence or absence of a heart attack. This dataset facilitates
analyzing how physiological and lifestyle-related factors influence cardiovascular health,
identifies heart attack risk patterns, and informs preventive healthcare strategies.

e Description: This is the summary of the dataset

Code:

11  phames(pata)
12 summary{bData)
13 str(pata)

ESNE SR

Output:

Console Terminal Background Jobs pr |

JR ~+ R4.4.3 . H/AIUB/9th Semester/Data Science/Project/

> names (Data) -
[1] "age” "gender” "impluse” "pressurehight” "pressurelow”
[6] "glucose” “"class"
> summary(bata)
age gender impluse pressurehight

Min. : 19.00 Length:152 Min. : 40.00 Min. :-160.0

1st Qu.: 45.50 Class :character 1st Qu. : 62.00 1st Qu.: 110.2

Median : 56.00 Mode :character Median : 73.50 Median : 121.5

Mean : 56.07 Mean = 81.77 Mean = 27

3rd Qu.: 64.00 3rd Qu. : 83.00 3rd Qu.: 138.0

Max. :155.00 Max. :1111.00 Max. = 32530

NA'Ss &5 NA'S =2 NA's :2

pressurelow glucose class

Min. : 5.00 Length:152 Length:152

1st Qu. :60.00 Cclass :character Class :character

Median :68.50 Mode :character Mode :character

Mean :68.77

3rd Qu. :80.00

Max. :95.00

> str(Data)
tibble [152 x 7] (s3: tbl_df/tbl/data.frame)

$ age : num [1:152] 64 21 55 64 55 58 32 63 44 67 ...

$ gender : chr [1:152] "male” "male” "male” "male" ...

$ impluse : num [1:152] 66 94 64 70 64 NA 40 60 60 61 ...

$ pressurehight: num [1:152] 160 98 -160 120 112 112 179 214 NA 160 ...
$ pressurelow : num [1:152] 83 46 77 55 65 58 68 82 81 95 ...

$ glucose : chr [1:152] "High" "High"” "High"™ "High" .

$ class : chr [1:152] "negative” "positive” "negative"” "positive"”

v

e Description: To show the values that are missing from the dataset

Code:
© | MID_Complete.R* Data =
1 Source on Save QL 7~ ~ =» Run o % Source -~
Tz Sunnial yludacta) =
13 str(pata)
14

15 fis.nacpatad

16 sum{is.na(bata))

3 57 colsums(is.na(bpata))
18 rowsums (is.na(bpata))
19



Output:

Console
R - R

Terminal

Background Jobs

4.4.3 . HJ/AIUB/9th Semester/Data Science/Project/
= Hds.nadpacta)
age gender

impluse

pressurehight pressurelow g

Tucose class

=

glucose

000
OKO
000
[*Rel

-

na

Source

-rm = TRL

[ 2 S | FALSE FALSE FALSE FALSE FALSE FALSE FALSE

28 FALSE FALSE FALSE FALSE FALSE FALSE FALSE

[3.] FALSE FALSE FALSE FALSE FALSE FALSE FALSE

[4.] FALSE FALSE FALSE FALSE FALSE FALSE FALSE

[5.1 FALSE FALSE FALSE FALSE FALSE FALSE FALSE

[6.] FALSE FALSE TRUE FALSE FALSE FALSE FALSE

| SN | FALSE FALSE FALSE FALSE FALSE FALSE FALSE

cs.1l FALSE FALSE FALSE FALSE FALSE TRUE FALSE

[2.] FALSE FALSE FALSE TRUE FALSE FALSE FALSE
[10.,] FALSE TRUE FALSE FALSE FALSE FALSE FALSE
B 55 ey TRUE FALSE FALSE FALSE FALSE TRUE FALSE
[1L2,] FALSE FALSE FALSE FALSE FALSE FALSE FALSE
=E=.3 FALSE FALSE FALSE FALSE FALSE FALSE FALSE
C1a.3 FALSE FALSE TRUE FALSE FALSE TRUE FALSE
C15.] FALSE FALSE FALSE FALSE FALSE FALSE FALSE
(16,1 FALSE FALSE FALSE TRUE FALSE FALSE FALSE
[1L7.3 FALSE FALSE FALSE FALSE FALSE FALSE FALSE
rMK.17 sa1 s& a1l SFE Fal SE Al SFE Al SE FAl SE FAl SE

Console Terminal Background Jobs
R - R4.4.3 . H/AIUB/9th Semester/Data Science/Project/
> sum(is.na(pata))
[11 1s
> colsums(is.na(pata))
age gender impluse pressurehight pressurelow
5 3 2 2 o
class
o
> rowsums (is.na(pata))

ELl 0/ 0.9,:1- 9,333 2000200 00510 00000 Ed e 0R0 00 050000
[40] 01 0 0O 0O 0O 0O0O1 000000O0O0O0O0O0O0O0OCOOCOOOOOOOOOOCOOO
[72] 0 0O 0O 0O 0O 0O 0O O0OO0OO0O0DO0DO0OO0O0COOOOOOOOOOOOOOOOOO

[118] 0 0O 0O 0O 0O 0O1 0O0OOO0OO0O0OO0O0O0O0O0O0OOOOOOCOOOOOOOOOOOOOO
>
o 4o ..
e Description: To handle the values that are missing
Code:
@] MID_Complete.R* Data
= k4 [ Source on Save Q <~ =» Run >+
3
20 patasagelis.na(patasage)] - mean(patasage, na.rm = TRUE)
21 Datasimpluselis.na(pbatasimpluse)] =- mean(pbatafimpluse, na.rm = TRUE)
22 pDataspressurehightliis.nadlpataipressurehight)] =- median{(bpataspressurehight, na.rn
23 Dataspressurelowlis. na(bataipressurelow) ] =- median(bataipressurelow,
24 mode_wval <=- names(sorti(table(bpatasgender), decreasing = TRUE))[1]
25 Datas$gender[is.na(pbatasgender)] =- mode_val
26 mode_val <- names(sort(table(bpatasglucose), decreasing = TRUE))[1]
27 patasglucoselis.na(patasglucose)] =- mode_val
28 cleaned_data <- na.omit(bata)
29
30

Output:
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Code:

@ | MID_Complete.R* Data =]
i Source on Save QY A~ ~ = Run = 4 Source ~ =

L9
30 hist(patasage, &
31 col = .
32 main = "Histogram of Age”,
33 xlab = "Aage™,
34 vlab = “Frequency”,

35 breaks = 5)

Output:

Files Plots Packages Heip Viewer Presentation —
= & Zoom =% Export ~ © & “S,~ Publish ~
Histogram of Age
[ g
@© T
=
P <«
P
5 [=]
= T 7
@
L o |
Lt | |7
=
T T T 1
8} 50 100 150
Age
Description: To show outliers in the dataset and handle the outliers
Code:
@ | MID_Complete.R* Data P |
b SourceonSave | Q 7 ~ =+ Run “=p + Source ~
36 -
37 poxplot(patasage, main = "Boxplot”, ylab = "values")
38 Q1 <- quantile(pataipressurelow, 0.253)
39 Q3 <- quantile(pataipressurelow, 0.753)
40 IQR <- Q3 - Q1
41 Tlower_bound <- Q1 - 1.5 * IQR
42 upper_bound =<- Q@3 + 1.5 * IQR
43 outliers <- Dataj$pressurelow[Datajpressurelow = lower_bound | Dataspressurelow >
44
Output:
Environment History Connections Tutorial —_—r
=> = = Impor:t Dataset — ® 152 naie - & List ~ =
R e Giobal Envircnment —
values ==
rar Named num 20
Jower _bound Named num 20
mode_~val TrRIighTt
outliers num [1:2] 10 S
Q1 Named Nnum &0
a3 Named num SO
upper__bound Named num 110
Files Plots Packages Help Viewer Presentation —
= 2 Zoom =" Export — =4 & “=- Publisn -
Boxplot
— =

Values

=3
=
—

3

e Desaription: Convert attributes from numeric to categorical or categorical to numjeric




Code:

© | MID_Complete.R* Data =
~ k= [ | Source on Save Q F - = Run > +* Source ~| =
44 -
45 pataf$age_group <- cut(batas$age, breaks = c(0. 18, 30, 45, 60, 100),
46 1abels = c(”"0-18'", "18-30", "31-45", "46-60", "61-100""))
47 print(pataf$age_group)
48 patasgender_numeric <- ifelse(patasgender == “"male”, 1, 2)
49 print(bpatas$gender_numeric)
50

Output:

Console Terminal Background Jobs |
R -~ R 4.4.3 . H/AIUB/9th Semester/Data Science/Project/ ®

> Data$age_group =<- cut{bata$age, breaks = c(0, 18, 30, 45, 60, 100), -~
+ labels = c("0-18", "18-30", "31-45", "46-60", "61-1007))

> print(bData$age_group)

[1] 61-100 18-30 46-60 61-100 46-60 46-60 31-45 61-100 31-45 61-100 46-60
[12] 61-100 61-100 46-60 46-60 61-100 61-100 31-45 31-45 31-45 46-60 46-60
[23] 46-60 18-30 46-60 61-100 31-45 61-100 46-60 61-100 31-45 61-100 46-60
[34] 31-45 61-100 46-60 46-60 61-100 46-60 61-100 46-60 31-45 31-45 46-60
[45] 46-60 46-60 61-100 46-60 31-45 31-45 46-60 31-45 46-60 31-45 61-100
[56] 46-60 18-30 46-60 46-60 18-30 61-100 31-45 46-60 61-100 31-45 31-45
[67] 61-100 46-60 61-100 61-100 31-45 46-60 46-60 46-60 61-100 46-60 46-60
[78] 46-60 46-60 46-60 46-60 61-100 46-60 61-100 46-60 61-100 61-100 46-60
[89] 31-45 31-45 61-100 61-100 61-100 61-100 46-60 46-60 61-100 61-100 31-45

[100] 18-30 46-60 61-100 61-100 46-60 31-45 61-100 61-100 46-60 46-60 61-100
[111] 46-60 18-30 46-60 31-45 31-45 46-60 31-45 61-100 31-45 61-100 46-60

[122] 61-100 61-100 46-60 46-60 46-60 61-100 46-60 31-45 31-45 61-100 46-60

[133] 18-30 46-60 61-100 61-100 61-100 46-60 61-100 <NA> 46-60 31-45 31-45

[144] 46-60 61-100 61-100 46-60 46-60 46-60 <NA> 46-60 61-100

Levels: 0-18 18-30 31-45 46-60 61-100

> Datas$gender_numeric <- ifelse(batas$gender
> print(bpata$gender_numeric)

"Male”, 1. 2)

v 2 2 2 2222 2222222222222 222222222222222222%2
40f 2 2 2 2 2 2 2 Z2 2 2Z 22 2222222222 22222222222222%232322
[EZ9E 2 2 2 2 2 22 222222222222 2222222222222222222%2
38F 2 2 2 2 2 2 2 Z2 2222222222222 222222222222232
= | -
e Description: Apply the normalization method for any continuous attribute
Code:
©'] MID_Complete.R* Data = ]
I [ ISourceonSave | Q /A~ +| i =* Run s g +* Source ~| =
50 -
51 |patasage _normalized <- (Datafage - min(Datafage)) / (max(patafage) - min(Datafage
52 print(patatage_normalized)
53 Datas$pressurelow_normalized <- (Data$pressurelow - min{(DataSpressurelow)) / (max(
54 print(patajpressurelow_normalized) -
55 4 >
Es
511 Too Levell = R Scriot =
Output:
< Ter i ound Jobs
R - RA4.4.3 . H/AIUB/9th Semester/Data Science/sProject/ >
= print(patasage_normalized) -

[1] ©O. 330882353 C.014705882 0.264705882 0O.330882353 0.264705882 0.286764706
[7] ©.095588235 ©. 323529412 0.183823529 0.352941176 0.272609044 0. 323529412
[13] ©O.330882353 0©0.257352941 0.205882353 0. 308823529 0.492647059 0.191176471
[12] ©0.132352941 ©.191176471 O. 301470588 0.213235294 0.242647059 0.080882353
[25] ©.272609044 O. 389705882 0.169117647 0. 3892705882 O0O.205882353 0.323529412
[31] ©0.117647059 0©O. 360294118 0.257352941 0.117647059 O0O.360294118 0.272058824
[37] ©.227941176 ©O. 330882353 0.272609044 0.330882353 0.227941176 0.110294118
[43] ©0.183823529 0.227941176 0.227941176 0.264705882 0.323529412 0.286764706
[492] ©0.15441311765 ©0.191176471 0.198529412 0.1392705882 0.205882353 0.154411765
[551 ©0.323529412 0.279411765 0.066176471 0.227941176 0O.220588235 0.073529412
[61] ©0.448529412 0©0.191176471 O0O.205882353 0.522058824 0.191176471 0.191176471
[67]1 ©O. 308823529 0©0.257352941 0.316176471 0.338235294 0.191176471 0.198529412
[73] ©.242647059 0. 286764706 0. 308823529 0.272609044 0.242647059 0.279411765
[7F2] ©.205882353 0.286764706 0.227941176 0.338235294 0.250000000 0.448529412
[85] ©0.227941176 O. 389705882 0.316176471 0.286764706 0.154411765 0.191176471
[21] ©.2448529412 OC. 308823529 0.338235294 0.316176471 O. 301470588 0. 301470588
[©27] ©0.411764706 O. 345588235 0.154411765 O0.000000000 ©0O.286764706 0.426470588
[103] O.382352941 ©.250000000 0.176470588 0.345588235 ©0.352941176 0.235294118
[109] ©0.227941176 ©.352941176 0.294117647 0.007352941 0©0.264705882 O0.125000000
[115] O0.139705882 0©0.279411765 0.191176471 0.316176471 0.176470588 0. 345588235
[121] O.301470588 ©.352941176 0.338235294 0.272609044 0©O.220588235 0.301470588
[127] 0©0.448529412 0©.205882353 0.191176471 0.1392705882 0. 382352941 O. 301470588
[133] O0.080882353 0©. 301470588 0.375000000 0.433823529 0©0.323529412 0.279411765
[139] ©0.352941176 1.000000000 0.272058824 0.176470588 0.191176471 0.227941176
[145] O.330882353 0©. 323529412 0.301470588 0.250000000 0. 301470588 0.963235294 -~



e Description: To find and remove duplicate values
Code:

@] MID_Complete.R* Data

<

Showing 1 to 18 of 148 entries, 11 total columns

=0

= |SourceonSave | O S ~ = Run S + Source ~
55 s
56 duplicates =- patalduplicated(pata), |
57 printlduplicates)
58 pData_cleaned =- patal!duplicated(pata),
59 print(bata_cleaned)
60 sum(duplicated(pata)) —
61 < >
—
56:1 (Top Level) & R Script =
Output:
.
Console Terminal Background Jobs
R - R4a43 H:/AIUB/9th Semester/Data Science/Project/
> duplicates =<=- patalduplicatedd(patad, I
> print(duplicates)
# A Tibble: 2 x 11
age gender impluse pressurehight pressurelow glucose class age_group
<db 7> <chir> <dE <db 7> <db 7> <clfir> <clrr> <Ffcr>
35 male 62 61 High negative 31-45
68 male 61 49 Low positive 61-100
# i 3 ore wvariabl gender_num <dbl>, age_normalized dbl>,
# surelow_nor alized <dbl>
= pata_cleaned =- patal!duplicated{(patad, I
= print(pata_cleaned)
# A Tibble: 150 x 11
age gender impluse pressurehight pressurelow glucose class age_group
<db 7> <chir-> s <ab 7> <db 7. <ctfir> <clfir> <Ffcr>
64 male 83 High negative 61-100
21 male 46 High positive 18-30
55 male 77 High negative 46-60
male 55 High positive 61-100
male 65 High negative 46-60
femalee 81.8 58 LoOw negative 46-60
female 40 68 High Nnegative 31-45
male 60 82 High positive 61-100
female 60 81 High negative 31-45
male 61 95 High negative 61-100
# i
# i gender_r -, age_normalized <dbl>,
#* alized
# i ---J)  ToOo sSee more rows
= sumCduplicated(patal)
[r1 2
=1
. . .
e Description: Apply filtering methods to filter the data.
Code:
.
@ ] MID_Complete.R* filtered_data_age Data
% = [ | Source on Save Q A~ - Run > +> source
61 -
62 r'i dtered_data age<=- patalbataftage = 85, 1
63 view(filtered_data_ age)
54
=c
Output:
.
S| MID_Complete.R> filtered_data_age Data =)
~ 7 Filter 2
- | ap= @ = i pr glucose class age_group gender_numeric
1 €<4.00000 male ©6.00000 180.0 83 High negative &1-100 —
2 21.00000 male ©94.00000 8.0 =<5 High positive 18-30
3 55.00000 male 64.00000 -1680.0 77 High negative 4a6-60
4 €2.00000 male 70.00000 120.0 55 | High positive €1-100
5 55.00000 male 64.00000 i12.0 65 High negative 46-60
6 58.00000 femaiee s1.76667 i12.0 58  Low negative <26-60
7 32.00000 female 40.00000 179.0 68 High negative 31-as
8 €3.00000 male &0.00000 2140 82 High positive &1-100
44.00000 female 60.00000 121.5 81 | High negative  31-45
10 €7.00000 male 61.00000 1€0.0 95  High negative €1-100
11 5607283 female 60.00000 1€6.0 S0 | High negative 26-60
12 €3.00000 femalie &0.00000 150.0 1o High negative &1-100
13 €4.00000 malee &0.00000 18s.0 5 Low positive &1-100
14 S54.00000 female 81.76667 122.0 &7 High negative “46-60
15 47.00000 male 7€.00000 120.0 7o | High negative 46-60
16 €1.00000 male s1.00000 121.5 66 High positive €1-100
417 <45.00000 female 70.00000 100.0 68 Low negative 31-as
R R =27 _OOODOD fermale F2.00000 107.0 ]e Hich nenative =T _as e



e Description: Detect invalid data in the data set and handle those values

Code:

S| MID_Complete.R~ | filtered_data_age Data
k3 (] Source on Save 2, - -+ Run -
s4 -~
65 Fnvalid darta = bpata =-2%
66 filterCage = © | pressurehight = O | pressurelow = O | impluse = ©)
&7 printdinvalid_data)
68
69 DatasSagelpDatasage <= O | DatasSage = 12C]1 =- NA

7O printi(patasage)
71 Dataspressurehightibataspressurehight = ©J1 =- wna
72 print(pataspressurehight)

73 DataspressurelowibDatalSpressurelow — O] —=— A
7a print(pataspressurelow)
7S Datasimpluselipatasimpluse = O] =- nNnAa

7e print(patasimpluse)

78 pPataf$agelis.na(patasage)] =- median(pataiage, na.rm = TRUED

7o print(bpatasage)

80 patas$pressurehightiis. nadpataipressurehight)’ =- median(bata$pressurehight., na.rn
81 print(patas$pressurehight)

82 Dataspressurelowliis. na(pDatasipressurelow) ] <=- median(DatasSpressurelow, na.rm = TRL
83 print(patas$pressurelow)

84 patasimpluselis. na(patasimpluse)] <- median(bDatasimpluse, na.rm = TRUE)D

85 print(patasimpluse)

86

87 pDatasgender =- tolower (Datasigender)

88 patas$gender =- ifelsedgrepl(”"Afem”™, Dataigender), “Female"”,

89 ifelselgrepl("~male”™, DataZfgender), “"male”, nNaD)

90 unique(Datasgender)

o1

Output:

Console Terminal Background Jobs

R - R4.43 . H/AIUB/9th Semester/Data Science/Projects

= dnvalid_data <- Data =% -
+ filterCage < © | pressurehight = © | pressurelow = O | +impluse = 0)

> printdinvalid_datad

# A Tibble & 5

# = 2 gender <dbl1>, pre db1
2 chr . age_group

# normal pressurelow_n

=

> DatasSagelpDatasage < O | bDatasSage > 1201 =<=- NA

= printd{oatasage)

[1L] 64.00000C 21.00000 55.00000 64.00000 S55.00000 58.00000 32.00000 632. 00000
[2] 44.00000C 67.00000 56.07483 63. 00000 64. 00000 54.00000 47.00000 61.00000
[L7] 86.0000C 45. 00000 37.00000 45. 00000 60. 00000 48. 00000 52.00000 20. 00000
[25] 56.07483 72.00000C 42.00000 72.00000 47.00000 63.00000 35. 00000 68. 00000
[33] S54.00000C 35.0000C 68. 00000 56.00000 SO.00000 64.00000 56.07483 64.00000C
[41] S0.0000C 34.00000C 44.00000 50.00000 S0O.0000C 55.00000 63. 00000 S58. 00000
[49] 40.00000C 45. 00000 46. 00000 38. 00000 47.00000 40. 00000 63. 00000 57.00000C
[57]1] 28.00000C 50.00000 49.00000 29. 00000 80.00000 45. 00000 47. 00000 90. 0000COC
[65]1 45.00000C 45.0000C 61.00000 54.00000 62.00000 65.00000 45. 00000 46. 00000

| 2 | S2.00000C 58.00000 61.00000 56.07483 S2.00000 57.00000 47. 00000 58.00000C
Cs13] SO. 00000 65.00000 532.00000 80.00000 S0.00000 72.00000 62. 00000 58.00000
[892] 40.0000C 45. 00000 80.00000 61.00000 65. 00000 62. 00000 60. 00000 60. 0000COC
[27] 75.00000C 66. 00000 40.00000 19. 00000 S8.00000 77.00000 71.00000 S52.00000
[105] 43.00000C 66.0000C 67.00000 51.00000 SO.00000 67.00000 59. 00000 20. 00000
[113] S55.0000C 36.00000C 38. 00000 57. 00000 45.00000 62. 00000 43. 00000 &66. 00000
[122] 60.00000C 67.00000 65.00000 56.07483 49. 00000 60. 00000 80. 00000 47. 00000
[129] 45.00000C 38.00000 71.00000 60. 00000 30.00000 60. 00000 70.00000 78.00000C

[137] 63.00000C 57.0000C 67.00000 NA S6.00000C 43.00000 45. 00000 50.0000C
[145] 64.0000C 63.0000C 60.00000C 53. 00000 60.00000C NA 50.00000 62.0000C
> DataSpressurehight[DatasSpressurehight = 0] <- ~NaA

= print(pataspressurehight)

[1] 160.0 os8.0C NA 120.0 112.0 112.0 179.0 214.0 121.5 160.0 166.0 150.0 199.0 -~
> Data$pressurehight[DatasSpressurehight < 0] <- NA o=
> print(bataspressurehight)

[1] 160.0 98.0 NA 120.0 112.0 112.0 179.0 214.0 121.5 160.0 166.0 150.0 199.0

[14] 122.0 120.0 121.5 114.0 100.0 107.0 109.0 151.0 ©8.0 109.0 110.0 320.0 106.0
[27] 150.0 325.0 134.0 135.0 137.0 121.0 131.0 137.0 121.0 145.0 136.0 156.0 166.0
[40] 155.0 120.0 105.0 90 O O ADS5. 01050121 011 _ 01250330 1530152 O
[53] 125.0 130.0 130.0 121.0 127.0 125.0 110.0 140.0 150.0 130.0 110.0 120.0 150.0
[66] 141.0 130.0 120.0 128.0 121.0 137.0 115.0 123.0 120.0 125.0 130.0 94.0 95.0
[792] 101.0 117.0 110.0 124.0 118.0 112.0 119.0 110.0 140.0 138.0 157.0 140.0 119.0
[922] 202.0 175.0 124.0 144.0 130.0 138.0 129.0 97.0 114.0 116.0 115.0 119.0 135.0
[105] 116.0 113.0 148.0 140.0 140.0 164.0 150.0 156.0 192.0 171.0 111.0 110.0 100.0
[Z338] 1020 1290 108.0 3320233 . 0130561340 0-132. 0335 0-335.0- 22201370135, 0
[32] EI5:0 ' A3I5:013550 330225 0-°A31 0340 0-117 033903090 85.0 82.0 87.0
[1a4] 298.0 99.0 116.0 96.0 105.0 95.0 100.0 95. 0 86.0

= pDatas$pressurelowl[patasSpressurelow <= O] =- NA
= print(bataspressurelow)

[1] 83 46 77 55 65 58 68 82 81 95 920 10 S 67 70 66 68 68 86 65 78 60 85 68 63 68
[27] 68 60 57 55 61 49 82 61 49 62 70 76 82 75 71 75 52 76 70 80 82 74 78 75 76 78
[53] 61 75 65 62 61 73 65 52 81 74 76 69 94 95 83 83 80 60 81 65 82 80 88 80 63 65
[79] 68 61 58 62 64 58 63 59 80 86 93 85 76 88 88 58 54 56 58 55 44 69 71 72 76 81

[105] 74 62 89 82 81 90 51 60 56 56 57 70 50 54 89 61 68 71 73 68 85 75 85 60 81 75
[131] 64 65 65 61 79 82 83 68 72 63 44 57 47 52 55 60 57 58 70 7 7 70

= pData$implusel[Datasimpluse < 0] =- NA

= print(patasimpluse)

1] 66. 00000 94 . 00000 64 . 00000 70. 00000 64 . 00000 81.76667 40. 00000
(sl 60. 00000 60. 00000 61. 00000 60. 00000 60. 00000 60. 00000 81.76667
rasj 76. 00000 81. 00000 73.00000 70. 00000 72.00000 60. 00000 92. 00000
[22] 135. 00000 76. 00000 63. 00000 63. 00000 64 . 00000 65. 00000 64 . 00000
[29] 66. 00000 66. 00000 62. 00000 61. 00000 125. 00000 62. 00000 61 . 00000
[36] 60. 00000 61 . 00000 58. 00000 60. 00000 65. 00000 93. 00000 96. 00000
[43] 94 . 00000 95. 00000 96. 00000 97 . 00000 91 . 00000 96. 00000 87.00000C

[501] 76. 00000 77.00000 80. 00000 82. 00000 83. 00000 81. 00000 82. 00000 s



Console Terminal Background Jobs

B - RA.4.3 . H:/AIUB/9th Semester/Data SciencesProjects
> partasagelis.nacdpatasaged] —=- mediancbatrasage, na.rm — TRUED =
> prinmtcpatasage)

64 . O0O0O0OC 21 . 00000 55. 00000 64 . 00000 S5. O0000O sS8. O0O0OO0O 32. 00000 63. O000O0

44.0000C 67.00000 56.07483 63.00000 64.00000 54.00000 47.00000 61.0000C

86.0000C 45.00000 37.00000 45.00000 60.00000 48.00000C 52.00000 30.0000C

S6.07483 72.00000 42.00000 72.00000 47.00000 63.00000 35.00000 68.0000C

Sa4 . 0O00O0O0C =5. O00OO0O0 &68. O0OO0OO0OO S6. O000O0 SO. O0O0O0O0O 64 . O0OO0O0O0 5S6. 07483 64. 00000

SO. 00000 =4. 00000 44 . OOO0OO0OO SO . O00O0O0 SO . O0O0O0O0O 55. 00000 &632. O000O0 S8. O0O0OO0O

“40. 00000 45. 00000 46. OO0O0O0O 28. 00000 47 .00000 40. 00000 &63. O0O00O0O S7. 00000

45.0000C 38.0000C 71.00000 60.00000 30.00000 60.00000 7O.O0000O 78.O00000
6=32. O0O000C 57 . O00O0O0 &7 . 00000 S6. 07as=3 S6. O0O00O0O 4=2. 00000 45. O0O000O SO. O0O00CO
64 . O0O0O0O0C 6=3. O0O0OO0O0 60. OOO0OO0OO S2. O0O00O0 60. O0O0O0O0O S6. 07483 SO. O0O0O00O 69. O000O0O
> pDatasSpressurehightlis. nadbataspressurehightd] —<- mediand{bDataSpressurehight, na.rm = T

>~ print(pataspressur<ehight>

ER 160.0 8.0 121.5 120.0 112.0 112.0 1792.0 214.0 121.5 160.0 166.0 150.C 199.0C
[14] 122.0 120.C 121.5 114.0 100.0 107.0 10°2.0 151.0 ©98.0 109.0 110.0 320.0C 106.0
[27] 1S5S0.0 3225.0C 134.0 135.0 137.0 1231.0 131.0 137.0 121.0 145.0 136.0 156.0 166.0
[40] 155.0 120.0 105.0 21 .0 101. O 1230 FFE1 O I 150 A3 0 1530 LS5>2_ O
[532] 12S.0 130.0 130.0 121.0 127. © 140.0 150.0 130.0 110.0 120.0C 150.0
[66] 1431 .0 130.0C 120.0 128.0 121. © 123.0 120.0 125.0 130.0 9a.0 2s5. 0
[7F2] 101.0 31317.C 110.0C 124.0 118. © 110.0 140.0 138.0 157.0 140.C 119.0
res=237 202.0 17s5.0 124.0 144.0 130. o 27.0 114.0 116.0 115.0 119.0C 135.0 =

> pDatas$pressurelowlis.nad(patasSpressurelow)] <- mediand{bpataSpressurelow, na.rm = TRUED) -
> printd(oataspressurelow)
(L] 83 4a6 77 55 65 58 68 82 81 95 90 10 5 67 70 66 68 68 86 65 78 60 85 68 63 68

EZ27Z] 686057 5561 A9 "RB2 6149 62 70 76 -8B2 7571 "FT5 S2T6 X 80 82 74 78 75 76 78

[53] 61 75 65 62 61 73 65 52 81 74 76 69 94 95 83 83 80 60 81 65 82 80 88 80 63 65

[7F9] 68 61 58 62 64 58 63 59 80 86 93 85 76 88 88 58 54 56 58 55 44 69 71 72 76 81

[105] 74 62 89 82 81 90 51 60 56 56 57 70 50 54 89 61 68 71 73 68 85 75 85 60 81 75

FAE33q 64:-65 65 6L 79 B2 B3 68 72 63 AR ""S7 A7 52 5560 57 S8 FO FEX 7O ZO

> patasimpluselis. na(pbatasimpluse)] <- mediand(patasimpluse. na.rm = TRUED

> printd(oatasimpliuse)
C3 66. O0000 94 . O0OO0O00O &4 . O000O0 70O. 00000 64 . OO0O0O0O 81. 76667 40. 00000
sl 60. 000C0OC 60. 00000 61 . 00000 60. co0CCOC 60. 00000 60. 00000 81.76667
Cxs13 76. 00000 81 . o000 73.00000 70O. 00000 72.00000 S0. O0000O 92 . 00000
C221 13s5. 00000 76.00000 63. 0cocoo 63. 00000 64 . 00000 65. 00000 64 . 00000
(=20 66. 000C0OC 66. 00000 62. 000C0O 61.0000C 125.00000 62. 00000 61 . 00000
| =T 60. O0000 61 . Oo0O0O0 S58. O000O 60. O0000 65. O000O0 93. 00000 96. 00000
[431 94 . 00000 925. 00000 26. cocOoO 97 . 00000 21 . 00000 96. 00000 87 .000C00C
Cso1 76. 00000 77 .00000 80. 0O00CO0CO 82. 00000 83 . 00000 81 . 00000 82. 00000
Cs571 78. O0000 920. 00000 59. 00000 57 . 00000 76. 00000 &1 . 00000 98. 00000
[sa] S8. 00000 83.00000 1111.00000C 102.00CCC 103.00000 105.00000 61 . 00000
C7z11 S5S9. 00000 78. 00000 &§3. 00000 91 . 00000 &60. O00O0O0 58. 00000 66. O0000O
L7831 94 . 00000 64 . 00000 7O.o00coo 64 . 00000 61 . 00000 80. 00000 65. 00000
Css1] 93. 0c0c00C 63. 00000 60. 00CCO 72. 00000 76. 00000 74.00000 85. 00000
Cez21 60. O0000 60. O0O0OO0O0 §0. 00000 60. O0000 60. O0O0O00 S0. O000O 60. O0000
|R=T= 60. 00000 62 . 00000 75.00000 73. 00000 71.00000 73.00000 68. 00000

[1063] 70. 00000 87 . 00000 8s5.0000CO 83. coc0COC 82. 00000 81. 00000 60. 00000

Cr13] 67 . 00000 56. O0O0O0O0 89. 00000 88. 00000 89. 00000 8. 00000 80C. O0C0O00O

[1203] 73. 00000 71.00000 74 . 00000 72. 00000 78. 00000 78. 00000 62. 00000

1271 60. O0000 125. 00000 &65. 00000 90. 00000 89. 00000 86. O0C00O 85. 00000
[85] 93. 00000 63. 00000 60. 00000 72.00000 76.00000 74.00000 85. 00000
[92] 60. 00000 60. 00000 60. 00000 60. 00000 60. 00000 60. 00000 60. 00000
[992] 60. 00000 62.00000 75.00000 73.00000 71.00000 73.00000 68. 00000

[1061] 70. 00000 87.00000 85. 00000 83. 00000 82. 00000 81.00000 60. 00000

[113] 67 . 00000 56. 00000 89. 00000 88. 00000 89. 00000 78.00000 80. 00000

[120] 73.00000 71.00000 74 .00000 72.00000 78. 00000 78.00000 62.00000

[127] 60. 00000 125. 00000 65. 00000 90. 00000 89. 00000 86. 00000 85. 00000

[134] 81. 00000 94 . 00000 83. 00000 80. 00000 64 . 00000 58. 00000 62.00000

[141] 79. 00000 79.00000 79.00000 80. 00000 79.00000 78.00000 78.00000

[1a48] 77.00000 89. 00000 91. 00000 83. 00000 82. 00000

=

> Data$gender =<- tolower (DataS$gender)

> Data$gender =<- ifelse(grepl{("~Afem"”, Data$gender), "Female",

+ ifelse(grepl("Amale™, Datas$gender), "male"”, NA))D

> unique(batasgender)

[1] "male™ “"Female™

> |

e Description: Convert the imbalanced data set into the balanced data set
Code:

92 ftable(patalclass)
93 prop.table(table(pataiclass))

95 positive_class =- Data %>% filter(class
96 negative_class =- Data %>% filter(class

“positive”)
“"negative”)

98 set.seed(123)

99 negative_oversampled <- negative_class %>% sample_n(size = nrow(positive_class),
100 balanced_data =- bind_rows(positive_class, negative_oversampled)

101 balanced_data =- balanced_data %>% sample_frac(l1)

102 table(balanced_datasclass)

103
104 set.seed(123)
105 positive_undersampled <- positive_class %>=% sample_n(size = nrow(negative_class))

106 balanced_data =- bind_rows(negative_class, positive_undersampled)
107 balanced_data =- balanced_data %-% sample_frac(1l)
108 table(balanced_datasclass)



Output:

Consote Terminal Background Jobs
R -~ R4.4.3 . H/AIUB/9th Semester/Data SciencesProjects
= Tabled(partasSclass)
negative positive

60 o2
> prop.tabledtabledpatasSclass))D

negative positive
O. 3947368 0O. 6052632

-
> positive_class <-— er(class —= “positive™ )

> negative_ class <-— er Cclass ——= “negative’ >

-

= set.seeddi123D

> negative_oversampled <- negative_class %>=% sample_ndsize nrowdpositive_class),
ace = TRUED

>~ balanced_data <- bind_rows(positive_class. negative_oversampled)

> balanced_data <- balanced_data %>% sample_fracdid

= Table(balanced_datasSclass)

negative positive
o2 o2

balanced__data <—- balanced_data 2>=% sample_fracdid

-
> sSert.seeddi123D

> positive undersampled <- positive_class %>% sample_n{size — nrow(negative_cliass))
> balanced__data <- bind_rowsd(negative_ class, positive_ undersampled)

-

=

Tabledbalanced _datasSclass)

negative positive
S0 60O
= 1

e Description: Split the dataset for Training and Testing

Code:

Tibrary(dpTyr)
Tibrary(ggplot2)
- get_mode <- function(v) {
uniqv <- unique(v)
unigv[which. max(tabulate(match(v, unigv)))]

summary_stats <- Data %%
group_by(gender) %=%
summarise(
mean_age = mean(age, na.rm = TRUE)
median_age = median(age, na.rm = TRUE),
mode_age = get_mode(age)
) e
tidyr::pivot_longer(cols = c(mean_age, median_age, mode_age),
names_to = "statistic”, values_to = "age")

ggplot (summary_stats, aes(x = gender, y = Age, i1l = statistic)) +
geom_bar (stat = "identity”, position = "dodge"”) +

Tabs(title = "Comparison of Mean, Median, and Mode of Age by Gender",

"y

x = "Gender", y = "Age") +
theme_minimal() +
scale_fill_brewer(palette = "set2")

ggplot(Data, aes(x = gender, y = age, i1l = gender)) +
geom_boxplot() +
Tabs(title = "Boxplot of Age by Gender”,
x = "gender", y = "Age") +
theme_minimal() +
scale_fill_brewer (palette = "Pastell”)

repl



Output:

Comparison of Mean, Median, and Mode of Age by Gender

40

Age

20

Female

Gender

Statistic

- mean_age
- median_age
- mode_age

o Description: Comparing the central tendency of age across different gender groups

using the mean, median, and mode.

Code:

Tibrary(dplyr)
get_mode <- function(v) {
unigy <- unique(w)
unigv[which. max(tabulate(match(v, unigv)))]
¥
age_glucose_stats «- Data %%
group_by(glucose) =%
summarise(
count = n(),
mean_age = mean(age, na.rm = TRUE),
median_age = median(age, na.rm = TRUE),
mode_age = get_mode(age)

print(age_glucose_stats)
E prepare data for plotting
install.packages("tidyr") # only run this if it's not installed
Tibrary(tidyr)
plot_data <- age_glucose_stats =%
pivot_longer(cols = c(mean_age, median_age, mode_age),

names_to = "statistic”, values_to = "age")

ggplot(plot_data, aes(x = glucose, y = age, Ti11l = statistic)) =

geom_bar (stat = "identity", position = "dodge")} +
labs(title = "central Tendencies of Age by Glucose Level",
x = "Glucose Level”, y = "Age") +

theme_minimal() +
scale_fill_brewer(palette = "set2")



Output:

glucose count mean_age median_age mode_age

<chir> <THAt> < 1= < {= <db 1>
High 108 533.6 55 60
Low 41 57.7 58 45

Central Tendencies of Age by Glucose Level

60

40
Statistic
. mean_age

. median_age
. mode_age

Age

20

High Low
Glucose Level

Description: Comparing the age’s central tendency across glucose levels using the mean,
median, and mode



Code:

range_df <- Data =%
group_by (gender) =%
summarise(
min_age = min(age, na.rm = TRUE),
max_age = max(age, na.rm = TRUE),
range = max_age - min_age

D)

print(range_df)

ggplot(range_df, aes(x = gender, y = range, fill = gender)) +

geom_col () +
labs(title = "Range of Age by Gender”, x = “"Gender"”, y =
theme_minimal ()

igr_df <- pata =%
group_by (gender) =%
summarise(
IQr = IQR(age, na.rm = TRUE)
)

print(igr_df)
ggplot(pata, aes(x = gender, y = age, Ti11l = gender)) +
geom_boxplot () +

labs(title = "Interquartile range (IQr) of age by Gender", x = "Gender”, y = "age") +

theme_minimal ()

variance_df <- Data %=%
group_by(gender) =%
summarise(
variance = var(age, na.rm = TRUE)

)

print{variance_df)
ggplot(variance_df, aes(x = gender, y = variance, fill
geom_col () +

"Range (Max - Min)") +

= gender)) +

labs(title = "wvariance of Age by Gender”™, x = "Gender”, y = "variance”) +

theme_minimal ()

Output:

gender min_age max_age range
<chir> <db > <dbl> <dbi>
Female 19 S0 71
Male 20 80 a0

Range of Age by Gender

40

Range (M ax - Win)

20

Femals

Gender

Male

gender

I Female
-



gender IOR
<chr> <dbl>
Female 19
Male 16

Interquartile Range (IQR) of Age by Gender

80

=10}

gender

— Female
— Male

Age

40

20 2

Female Male

Gender

gender wvariance

<chirs <db 7>
. Female 240,
P Male 137.

“Wariance of Age by Gender
250

zoo

Variance

S50

Female Male

Gender

Description: Comparing the spread of Age across different groups of gender using the Range,
IQR, and Variance



