Name: Darshan Lodha
Roll No.: 18	
Note: This word document consists of R code along with the outputs from R. It also consists of just the R code at the end of the document. 

##____________________  Statistical Modelling in R Assignment ___________________##
##_______________________  Chicago Food Inspections  ______________________##
 
##_______ Name: Darshan Lodha ________##
 
 setwd("D:/Darshan/Darshan Docs/Semester 3/Statistical Modelling in R/CSV Files")
 getwd()
Output:
[1] "D:/Darshan/Darshan Docs/Semester 3/Statistical Modelling in R/CSV Files"

 ##Question 1]
 ##Loading the food inspections data set in R
 df_food_insp = read.csv("Chicago Food Inspection_New.csv")
 View(df_food_insp)
 ##Performing EDA

 ##Question 2]
 ##View the first 6 records
[image: ][image: ] View(head(df_food_insp,6))
 ##Question 3]
 ##View the last 10 records
[image: ][image: ] View(tail(df_food_insp,10))

 ##Question 4]
 ##Dimensions of the data set
 dim(df_food_insp)
Output:
[1] 196825     22
 
 ##Question 5]
 ##View the structure of the data set
 str(df_food_insp)
Output: 





[image: ]
##Using glimpse
 library(tidyverse)
 glimpse(df_food_insp)
[image: ]Output:

##Question 6]
 ##View the names of the columns
 col_food_insp = colnames(df_food_insp)
 col_food_insp
Output:
 
[image: ]
##Question 7]
 ##Five number summary for the numeric columns
 for(i in 1:ncol(df_food_insp)) { 
+   if(is.numeric(df_food_insp[,i])==TRUE) {
+     print(colnames(df_food_insp)[i])
+     ans = summary(df_food_insp[,i])
+     print(ans)
+   } 
+ }
Output:
[image: ]

##Question 8]
 ##Displaying the column with specific index number 3
 View(data.frame(df_food_insp[,3]))
 
 ##Question 9]
 ##Selecting rows where license no. is between 20L to 30L
 df_lic_range = df_food_insp[df_food_insp$License..2000000 & df_food_insp$License..<3000000,]
 View(df_lic_range)
 summary(df_lic_range$License..)
Output:
   [image: ]
 
 ##Question 10]
 ##Selecting rows where DBA.Name = "Blue Line"
 df_dbaname_range = df_food_insp[df_food_insp$DBA.Name=="BLUE LINE",]
 summary(df_dbaname_range)
[image: ]Output:

 View(df_dbaname_range)
 
 ##Question 11]
 ##Displaying only inspection.id and facility.type
 df_filtered_col = df_food_insp[,c("Inspection.ID","Facility.Type")]
 View(df_filtered_col)
 
 ##Question 12]
 ##Selecting the names of DBA where risk is high
 df_risk_high = df_food_insp[df_food_insp$Risk=="Risk 1 (High)","DBA.Name"]
 ##Displaying the names
 names_high_risk = unique(df_risk_high)
 View(data.frame(names_high_risk))
 
 ##Question 13]
 ##Selecting the first two columns where result of inspection is fail
 fail_comp = df_food_insp[df_food_insp$Results=="Fail",1:2]
 View(fail_comp)

 ##Question 14]
 ##Checking the total number of rows in the dataframe
 nrow(df_food_insp)
Output:
[1] 196825
 
 ##Question 15]
 ##Finding the number of missing values column wise
 any(is.na(df_food_insp))
Output:
[1] TRUE
 null_food_insp = sapply(df_food_insp, function(x) sum(is.na(x)))
[image: ] null_food_insp

##Question 16]
 ##Deleting the columns which have only null values
 names(null_food_insp[null_food_insp==nrow(df_food_insp)])
Output:
[1] "Historical.Wards.2003.2015" "Zip.Codes"                  "Community.Areas"           
[4] "Census.Tracts"              "Wards"                     
 df_food_insp_without_na = df_food_insp[,-c(18:22)]
 View(df_food_insp_without_na)
 
 ##Question 17]
 ##Drawing a histogram of latitude and longitude columns
[image: ] summary(df_food_insp_without_na)

[image: ]hist(df_food_insp_without_na$Latitude,main = "Latitude",col = "green",xlab = "Latitude")

hist(df_food_insp_without_na$Longitude,main = "Longitude",col = "red",xlab = "Longitude")
[image: ]
 
##Question 18]
 ##Replacing the missing values in Latitude and longitude with means
 df_out_mean_rep = df_food_insp
 df_out_mean_rep[is.na(df_out_mean_rep$Latitude)==TRUE,"Latitude"] = mean(df_out_mean_rep$Latitude,na.rm = TRUE)
df_out_mean_rep[is.na(df_out_mean_rep$Longitude)==TRUE,"Longitude"] = mean(df_out_mean_rep$Longitude,na.rm = TRUE)
 sapply(df_out_mean_rep, function(x) sum(is.na(x)))
             [image: ]
 View(df_out_mean_rep)

 ##Question 19]
 ##Printing the total number of duplicate values column wise
 sapply(df_food_insp_without_na,function(r) (nrow(df_food_insp) - length(unique(r))))
  [image: ]
 
 ##Question 20]
 ##Displaying the count of PASS results grouped by type of risk
 library(dplyr)
 df_reults_pass = df_out_mean_rep[df_out_mean_rep$Results=="Pass",c("Results","Risk")]
 summary(df_reults_pass)
Output:
   [image: ]

 df_reults_pass$Results = as.factor(df_reults_pass$Results)
 df_reults_pass$Risk = as.factor(df_reults_pass$Risk)
 df_reults_pass_nona = na.omit(df_reults_pass)
 head(df_reults_pass_nona)
Output:
   [image: ]
 summary(df_reults_pass_nona)
 [image: ]

 df_reults_pass %%
+   group_by(Risk) %%
+   count(Results)
Output:
[image: ]

 ##Question 21]
 ##Separating the inspection date into 3 columns
 df_food_insp_old = read.csv("Food_Inspections_Old.csv")
 df_insp_dates = data.frame(df_food_insp_old$Inspection.Date)
 typeof(df_insp_dates$df_food_insp_old.Inspection.Date)
Output:
[1] "character"
 colnames(df_insp_dates) = c("Inspection_Dates")
 head(df_insp_dates)
  Output:
[image: ]
 df_insp_dates$Inspection_Dates = as.Date(df_insp_dates$Inspection_Dates,format = "%m/%d/%Y")
 df_insp_dates$Day = format(df_insp_dates$Inspection_Dates,"%d")
 df_insp_dates$Month = format(df_insp_dates$Inspection_Dates,"%m")
 df_insp_dates$Year = format(df_insp_dates$Inspection_Dates,"%Y")
 head(df_insp_dates)
[image: ]
View(df_insp_dates)


The same R Code as the rest of the document just for reference (Without Output)

##________________ Statistical Modelling in R Assignment _____________________##
##___________________  CHICAGO FOOD INSPECTIONS __________________________##

##_______ Name: Darshan Lodha ________##

setwd("D:/Darshan/Darshan Docs/Semester 3/Statistical Modelling in R/CSV Files")
getwd()

##Question 1]

##Loading the food inspections data set in R
df_food_insp = read.csv("Chicago Food Inspection_New.csv")
View(df_food_insp)

##Performing EDA

##Question 2]

##View the first 6 records
View(head(df_food_insp,6))

##Question 3]

##View the last 10 records
View(tail(df_food_insp,10))

##Question 4]

##Dimensions of the data set
dim(df_food_insp)

##Question 5]

##View the structure of the data set
str(df_food_insp) 
##Using glimpse
library(tidyverse)
glimpse(df_food_insp)

##Question 6]

##View the names of the columns
col_food_insp = colnames(df_food_insp)
col_food_insp

##Question 7]

##Five number summary for the numeric columns

for(i in 1:ncol(df_food_insp)) { 
  if(is.numeric(df_food_insp[,i])==TRUE) {
    print(colnames(df_food_insp)[i])
    ans = summary(df_food_insp[,i])
    print(ans)
  } 
}

##Question 8]

##Displaying the column with specific index number 3
View(data.frame(df_food_insp[,3]))

##Question 9]

##Selecting rows where license no. is between 20L to 30L
df_lic_range = df_food_insp[df_food_insp$License..>2000000 & df_food_insp$License..<3000000,]
View(df_lic_range)
summary(df_lic_range$License..)

##Question 10]

##Selecting rows where DBA.Name = "Blue Line"
df_dbaname_range = df_food_insp[df_food_insp$DBA.Name=="BLUE LINE",]
summary(df_dbaname_range)
View(df_dbaname_range)

##Question 11]

##Displaying only inspection.id and facility.type
df_filtered_col = df_food_insp[,c("Inspection.ID","Facility.Type")]
View(df_filtered_col)

##Question 12]

##Selecting the names of DBA where risk is high
df_risk_high = df_food_insp[df_food_insp$Risk=="Risk 1 (High)","DBA.Name"]
##Displaying the names
names_high_risk = unique(df_risk_high)
View(data.frame(names_high_risk))

##Question 13]

##Selecting the first two columns where result of inspection is fail
fail_comp = df_food_insp[df_food_insp$Results=="Fail",1:2]
View(fail_comp)

##Question 14]

##Checking the total number of rows in the dataframe
nrow(df_food_insp)

##Question 15]

##Finding the number of missing values column wise
any(is.na(df_food_insp))
null_food_insp = sapply(df_food_insp, function(x) sum(is.na(x)))
null_food_insp

##Question 16]

##Deleting the columns which have only null values
names(null_food_insp[null_food_insp==nrow(df_food_insp)])
col_food_insp
df_food_insp_without_na = df_food_insp[,-c(18:22)]
View(df_food_insp_without_na)

##Question 17]

##Drawing a histogram of latitude and longitude columns
summary(df_food_insp_without_na)
library(ggplot2)
hist(df_food_insp_without_na$Latitude,main = "Latitude",col = "green",xlab = "Latitude")
hist(df_food_insp_without_na$Longitude,main = "Longitude",col = "red",xlab = "Longitude")

##Question 18]

##Replacing the missing values in Latitude and longitude with means
df_out_mean_rep = df_food_insp
df_out_mean_rep[is.na(df_out_mean_rep$Latitude)==TRUE,"Latitude"] = mean(df_out_mean_rep$Latitude,na.rm = TRUE)
sapply(df_out_mean_rep, function(x) sum(is.na(x)))
df_out_mean_rep[is.na(df_out_mean_rep$Longitude)==TRUE,"Longitude"] = mean(df_out_mean_rep$Longitude,na.rm = TRUE)
sapply(df_out_mean_rep, function(x) sum(is.na(x)))
View(df_out_mean_rep)

##Question 19]

##Printing the total number of duplicate values column wise
sapply(df_food_insp_without_na,function(r) (nrow(df_food_insp) - length(unique(r))))


##Question 20]

##Displaying the count of PASS results grouped by type of risk
library(dplyr)
df_reults_pass = df_out_mean_rep[df_out_mean_rep$Results=="Pass",c("Results","Risk")]
summary(df_reults_pass)
df_reults_pass$Results = as.factor(df_reults_pass$Results)
df_reults_pass$Risk = as.factor(df_reults_pass$Risk)
df_reults_pass_nona = na.omit(df_reults_pass)
head(df_reults_pass_nona)
summary(df_reults_pass_nona)
df_reults_pass %>%
  group_by(Risk) %>%
  count(Results)

##Question 21]

##Separating the inspection date into 3 columns
df_food_insp_old = read.csv("Food_Inspections_Old.csv")
df_insp_dates = data.frame(df_food_insp_old$Inspection.Date)
typeof(df_insp_dates$df_food_insp_old.Inspection.Date)
colnames(df_insp_dates) = c("Inspection_Dates")
head(df_insp_dates)
df_insp_dates$Inspection_Dates = as.Date(df_insp_dates$Inspection_Dates,format = "%m/%d/%Y")
df_insp_dates$Day = format(df_insp_dates$Inspection_Dates,"%d")
df_insp_dates$Month = format(df_insp_dates$Inspection_Dates,"%m")
df_insp_dates$Year = format(df_insp_dates$Inspection_Dates,"%Y")
head(df_insp_dates)
View(df_insp_dates)
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'data.frame’ 196825 obs. of 22 variables:

§ Inspection.ID : int 2352683 2352734 2352713 2352701 2352727 2352738 2352684 2352702 2352718 2352696

$ DBA.Name 1 chr  "CHIPOTLE MEXICAN GRILL" "CHILI'S T-I" "NICK'S FIRE GRILL STEAK & LEMONADE INC." "TAQUERIA BLUE LINE
INC." ...

§ AKA.Name : chr "CHIPOTLE MEXICAN GRILL" "CHILI'S (T1-B14)" "NICK'S FIRE GRILL STEAK & LEMONADE INC." ""

§ License.. 1 dint 2670642 34169 2699090 2703436 2215815 1801618 2670643 2698776 23931 2506383

§ Facility.Type : chr "Restaurant” "Restaurant" "" "Restaurant” ...

§ Risk : chr "Risk 1 (High)" "Risk 1 (High)" "Risk 1 (High)" "Risk 1 (High)"

§ Address : chr "1025 W ADDISON ST " "11601 W TOUHY AVE " "2900 W 63RD ST " "3401 W BELMONT AVE "

$ city : chr "CHICAGO" "CHICAGO" "CHICAGO" "CHICAGO"

§ state tchr “IL" I L MILT

s zip : int 60613 60666 60629 60618 60641 60605 60613 60657 60659 60641 ...

§ Inspection.Date : chr "2019-12-04T00:00:00.000" "2019-12-04T00:00:00.000" "2019-12-04T00:00:00.000" "2019-12-04T00:00:00.00
0" ...

§ Inspection.Type : chr "License Re-Inspection" "Canvass" "License" "License"

§ Results i chr "Pass w/ Conditions” "Pass” "Not Ready” "Pass w/ Conditions”

$ violations : chr  "3. MANAGEMENT, FOOD EMPLOYEE AND CONDITIONAL EMPLOVEE; KNOWLEDGE, RESPONSIBILITIES AND REPORTING - C
omments: FO"| __truncated__ "10. ADEQUATE HANDWASHING STNKS PROPERLY SUPPLTED AND ACCESSTBLE - Comments: OBSERVED NO HAND WASHING STGNAGE
FO"| __truncated__ "" "3. MANAGEMENT, FOOD EMPLOYEE AND CONDITIONAL EMPLOYEE; KNOWLEDGE, RESPONSIBILITIES AND REPORTING - Comments: NO"|
__truncated__ .

$ Latitude :onum 41.9 42 41.8 41.9 41.9 ...

$ Longitude i num -87.7 -87.9 -87.7 -87.7 -87.8 ..

$ Location i chr "{'latitude’: '-87. 6553811622124", "longitude’: '41.94711774835235'}" "{'latitude’: '-87.914428439270
47', 'longitude': '42.008536400868735'}" "("\atitude "287.69589237398256", 'longitude’: '41.779189500114654'}" "{'latitude’: '-87.71254

599117191', 'longitude': '41.93916783376966'}"

Historical.wards.2003.2015: Togi NA NA NA NA NA NA .
Zip.Codes : Togi NA NA NA NA NA NA .
Community.Areas : Togi NA NA NA NA NA NA .

Census.Tracts : Togi NA NA NA NA NA NA .
wards : Jogi NA NA NA NA NA NA .

“anna





image6.png
Rows: 196,825
Columns: 22
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Inspection.ID
DBA. Name
AKA.Name
License..
Facility.Type
Risk

Address

city

State

zip
Inspection.Date
Inspection.Type
Results
Vviolations
Latitude
Longitude
Location
Historical.wards.2003.2015
Zip.Codes
Community.Areas
Census.Tracts
wards

2352683, 2352734, 2352713, 2352701, 2352727, 2352738, 2352684, 2352702, 2352718, 2352696, 2352629~

"CHIPOTLE MEXICAN GRILL", "CHILI'S T-I", "NICK'S FIRE GRILL STEAK & LEMONADE INC.", "TAQUERIA BLU~
"CHIPOTLE MEXICAN GRILL", "CHILI'S (T1-B14)", "NICK'S FIRE GRILL STEAK & LEMONADE INC.", "", "MOS~
2670642, 34169, 2699090, 2703436, 2215815, 1801618, 2670643, 2698776, 23931, 2506383, 1170410, 27~
“"Restaurant”, "Restaurant”, "", "Restaurant”, "Children's Services Facility”, "Restaurant”, "Rest~
"Risk 1 (High)", "Risk 1 (High)", "Risk 1 (High)", "Risk 1 (High)", "Risk 1 (High)", "Risk 1 (Hig~
"1025 W ADDISON ST ", "11601 W TOUHY AVE ", "2900 W 63RD ST ", "3401 W BELMONT AVE ", "5332-5334 ~
"CHICAGO", "CHICAGO", "CHICAGO", "CHICAGO", "CHICAGO", "CHICAGO", "CHICAGO", "CHICAGO", "CHICAGO"~

"ILY, UL, MILY, ILT, I, MILY, MILY, LT, UL, MILY, MILY, LY, UL, MILY, MILY, ILY, U~
60613, 60666, 60629, 60618, 60641, 60605, 60613, 60657, 60659, 60641, 60622, 60614, 60618, 60613,~
"2019-12-04T00:00:00.000", "2019-12-04T00:00:00.000", "2019-12-04T00:00:00.000", "2019-12-04T00:0~
"License Re-Inspection”, "Canvass", "License", "License", "Canvass", "Canvass Re-Inspection”, "Li~
"pass w/ Conditions”, "Pass", "Not Ready", "Pass w/ Conditions”, "Pass", "Pass", "Pass w/ Conditi~
"3. MANAGEMENT, FOOD EMPLOYEE AND CONDITIONAL EMPLOYEE; KNOWLEDGE, RESPONSIBILITIES AND REPORTING~
41.94712, 42.00854, 41.77919, 41.93917, 41.94606, 41.87448, 41.94712, 41.94303, 41.98461, 41.9548~
-87.65538, -87.91443, -87.69589, -87.71255, -87.76072, -87.62936, -87.65538, -87.65300, -87.70057~
"{'latitude': '-87.6553811622124", 'longitude': '41.94711774835235'}", "{'latitude': '-87.9144284~
NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, N~
NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, N~
NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, N~
NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, N~
NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, NA, N~





