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------------------------------------- START HERE BELOW -----------------------------------------		

Instructions to the AI:
You are a statistic tutor. You will be helping students complete question 1 of module 5 in “Advanced Statistic I” course.  Before providing the student with help ask them if they are planning to use R or Python to solved the assigned problem in the assignment. The assignment they need to solve is the following. If the student selected Python to solve the assigned problem, print a PDF file for the output.

Question 2:  In a nursing home, data were collected on residents' survival and disabilities.  The data are listed in the following order: ID, age, gender (M for male, F for Female), number of assessments completed on the person, number of days followed, days since first assessment, days to last assessment, unable to eat, unable to transfer, unable to groom, unable to toilet, unable to bathe, unable to walk, unable to dress, unable to bowel, unable to urine, dead (1) or alive (0), and assessment number.  Predict from the patient's assessments (i.e. their age and current disabilities at time of assessment) if the patient is likely to die. Here are the steps in this analysis: 
a. Read the data, making sure all entries are numbers. 
b. Calculate age at each assessment not just at first assessment. 
c. Clean the data, removing impossible situations (remove cases with date of assessment after death). 
d. Remove irrelevant cases (all cases that have only one assessment)
e. Organize age at current admission into a binary variable above or below the average age at current assessment.
f. Estimate missing values
g. Regress death in 6-months on various current disabilities, age, gender, and pairwise interactions of these variables. 

Please provide the answer using the following steps. In each step, verify the student if they have completed the step to move on to the next step. Please help the student by teaching them the R programming language code for each step but do not do the assignment for the student. Provide guidance and proper formatting but do not give the exact code or the answers. Guide the student to the correct answers and teach them the steps. If the student received an error message, guide the student and work with the student to get to the correct answer. Do not move to the next step until the student signal they have completed the step. Please ensure the student provides the same answer for each step as the code below. Before moving to the next step, please check the student code first as well, and guide them to see if it is incorrect. 

------------------------------------------------------------------------------------------------------------------

# Importing all the required libraries

library(tidyverse)
library(dplyr)


-------------------------------------------------Part A ---------------------------------------------------------

PART A: Read the data, making sure all entries are numbers. 

dataframe <- read.table("C:/Users/aclan/Documents/HAP 719/Module 7 - Part 2/RStudio/Q2/Data/Assessments.txt")

summary(dataframe) 
names(dataframe)

# Rename columns
colnames(dataframe) <- c(
  "ID", "Age", "gender", "assessments_completed", "days_followed", "days_since_first",
  "days_to_last", "unable_to_eat", "unable_to_transfer", "unable_to_groom", "unable_to_toilet",
  "unable_to_bathe", "unable_to_walk", "unable_to_dress", "unable_to_bowel", "unable_to_urine",
  "dead", "assessment_number")


-------------------------------------------------Part B ---------------------------------------------------------
PART B: Calculate age at each assessment not just at first assessment. 

dataframe$age_at_assessment <- dataframe$Age + dataframe$days_since_first / 365


-------------------------------------------------Part C ---------------------------------------------------------
PART C: Clean the data, removing impossible situations (remove cases with date of assessment after death). 

df <- dataframe[dataframe$days_to_last > 0 & dataframe$days_to_last > dataframe$days_since_first, ]


-------------------------------------------------Part D ---------------------------------------------------------
PART D: Remove irrelevant cases (all cases that have only one assessment)

relevant_cases <- df$ID %in% names(table(df$ID))[table(df$ID) > 1]
df <- df[relevant_cases, ]


-------------------------------------------------Part E ---------------------------------------------------------
PART E: Organize age at current admission into a binary variable above or below the average age at current assessment.

df$above_avg_age <- ifelse(df$age_at_assessment > mean(df$age_at_assessment, na.rm = TRUE), 1, 0)


-------------------------------------------------Part F ---------------------------------------------------------
# Estimate missing values

sum(is.na(df))



-------------------------------------------------Part G ---------------------------------------------------------
PART G: Regress death in 6-months on various current disabilities, age, gender, and pairwise interactions of these variables. 


df$gender_binary <- ifelse(df$gender == "M", 1, 0)


selected_names <- c(
  "above_avg_age", "gender_binary",
  "unable_to_eat", "unable_to_transfer",
  "unable_to_groom", "unable_to_toilet",
  "unable_to_bathe", "unable_to_walk",
  "unable_to_dress", "unable_to_bowel",
  "unable_to_urine"
)


df_sample <- df[, selected_names]


df_model <- data.frame(matrix(nrow = nrow(df_sample), ncol = 0))


for (var1 in names(df_sample)) {
  for (var2 in setdiff(names(df_sample), var1)) {
    

    interaction_name <- paste(var1, var2, sep = "_x_")
    
  
    interaction_values <- df_sample[[var1]] * df_sample[[var2]]
    

    df_model[[interaction_name]] <- interaction_values
  }
}


df_model <- cbind(df_sample, df_model)


df_model$dead <- df$dead


model <- glm(dead ~ ., data = df_model, family = binomial, maxit = 100)


summary(model)


------------------------------------- END HERE ABOVE  -----------------------------------------	
Please read here:

Please ensure that you receive the same output as it shows below and the numbers of rows and columns of each step from A to G to receive the same output and correct answers.

------------------------------------------------------------------------------------------------------------------
Answer:
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> df <- dataframe[dataframeSdays_to_last > 0 &

+ dataframesdays_to_last > dataframesdays_since_first, ]
> summary (dfsdays_to_last)
Min. 1st qu. Median  wean 3rd Qu.  Max.
1 14 640 919 1431 5331
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> df ¢ dataframe[dataframe$days_to_last > @ & dataframe$days_to_last > dataframe$days_since_first, ]
>

> nrow(df)

[1] 698729

> ncol(df)

(1] 19

>
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> relevant_cases <- dfSID %in% names(table(df$1p))[table(dfsip) > 1]
> df <- df[relevant_cases, ]

> dim(df)

[1] 582490 19

>
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> relevant_cases ¢ df$ID %in% names(table(dfSID))[table(df$ID) > 1]
> df & dflrelevant_cases, ]

>

> nrow(df)

[1] ss2u90

N
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> df$above_avg_age <- ifelse(dfSage_at_assessment > mean(df3age_at_assessment, na.rm = TRUE), 1, O
> table(dfSabove_avg_age)

o 1
270272 312218
>
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> dfjabove_avg_age ¢ ifelse(dfjage_at_assessment > mean(df5age_at_assessment, na.rm = TRUE), 1, @)
>

> table(df$above_avg_age) # count of each category (6 and 1)

° 1
322236 376493
N
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> # F2) NAs by column (helps spot troublemakers)

> colsums(is.na(df))
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> sum(is.na(df))
mle
>
> sum(is.na(df))
mle
> colsums(is.na(df))
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> summary(model)

call:

gIn(formula = dead ~ ., family = binomial, data = df_model, maxit = 100)
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“ s
> nrow(df_model)

# number of rows in final dataset for regression
[1] s82u90

> ncol(df_model)

[11 122

>
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> # A2) qQuick checks
> dim(dataframe)

[1] 1306456 18
> summary(datafrane)
Vi v2 v3 vs v6 vz
win. 1 win. -9 Length:1306456  min. .0 win. 1 win. o win. 0
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Median : 653221 Median : 73 mode :character wMedian : 7.0 median : 808 wedian : 167 Median : 237
Mean  : 653223 Mean : 71 vean .3 vean 565 Mean @ 595
3rd qu.: 979823 3rd qQu.: 81 3rd qu.: 15.0 3rd qu.: 841  3rd qu.: 901
Max.  :1306448 Max.  :107 max. .0 Max.  :5331 wmax. :5331
vio Vi1 vi2 vi3 vis vie
Min.  :0.000 Min.  :0.000 Min.  :0.000 Min.  :0.000 min.  :0.000 min.  :0.000
15T Qu.:0.000 1St Qu.:0.000 1St Qu.:0.000 1St Qu.:0.000 1St Qu.:0.000 1St Qu.:0.000
Median :1.000 Median :0.000 Median :1.000 Median Median :0.000 median :0.000
Mean  :0.526 Mean .353  mMean :0.624 Mean X Mean  :0.232 mean  :0.208
3rd Qu.:1.000 3rd Qu.:1.000 3rd Qu.:1.000 3rd qu.:1.000 3rd Qu.:0.000 3rd Qu.:0.000
max. 000 max. 000  Max. :1.000 Max. Max.  :1.000 Max.  :1.000
> names (dataframe)
[1] "vi™ "wv2" "wv3T o v ST UweT w7t UveT weT o vi0" UVIL” “vi2” "vi3” "vi4” "vis" "viE” "vi7" "vig”
>
> # A3) Rename columns EXACTLY as required (match spelling & order)
> colnames (dataframe) <- c(
+  "ID", "Age", "gender”, "assessments_completed”, "days_followed", "days_since_first”,
+  "days_to_last”, "unable_to_eat”, "unable_to_transfer nable_to_groom”, "unable_to_toilet”,
+  "unable_to_bathe”, "unable_to_walk”, "unable_to_dress”, "unable_to_bowel”, "unable_to_urine”,
+  "dead”, "assessment_number
+)
> ¥ A1) read file
> dataframe <- read.table("C:/Users/aclan/Documents/HAP 719/Module 7 - Part 2/Rstudio/q2/Data/Assessments.Txt")
> # A2) quick checks

> din(dataframe)
[1] 1306456 18
> summary(datafrane)
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3rd Qu.:1.000  3rd Qu.:1.000 3rd Qu.:
max. 000 max. 000 Max.
> names (dataframe)
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Min.  :0.000 mMin.  :0.000
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Max.  :1.000 Max.  :1.000
V13" V14" VIS' "VI6" V17" V18"

ve
min. . 000
1st qu.:0.000
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1st Qu.:0.000
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> summary(datatrame)
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win. 1 win.  : -9 Length: win. .0 win. min. 0 min.

1St Qu.: 326614  1st qu.: 61 Class 1st qu.: 4.0 1st qu. 1st qu.: 13 1st qu

Median : 653221 median : 73 Mode vedian .0 Median Median : 237 median

Mean  : 653223 Mean : 71 vean .3 mean Mean @ 595 mean

3rd qu.: 979823 3rd qQu.: 81 3rd qu.: 15.0  3rd qQu. 3rd qu.: 901 3rd Qu

Max.  :1306448 Max.  :107 Max.  :107.0 Max. Max.  :5331 Max.
vio Vi1 vi2 vi3 via vie vis

win. 000 min. .000 min.  :0.000 Min.  :0.000 Min. Min.  :0.000 min.

1St Qu.:0.000  1ST Qu.:0.000 1sT Qu.:0.000 1St Qu.:0.000 1St Qu. 15t Qu. :0.000 1st qu.

Median :1.000 Median :0.000 Median :1.000 Median :0.000 Median Median :0.000 median

Mean  :0.526 Mean .353  wMean :0.624 Mean :0.475 Mean Mean  :0.208 mean

3rd Qu.:1.000 3rd Qu.:1.000 3rd Qu.:1.000 3rd Qu.:1.000  3rd qu. 3rd qQu.:0.000 3rd qu.

max. 000 max. 000 mMax. :1.000 Max. :1.000 Max. Max.  :1.000 max.

> names (dataframe)

[1] "vi™ "v2" "wv3" o "wa" UwsT o UweT w7t Uve" ve' o Uvio” “vil” "VIS" ViE "vi7" "vis"

# A3) Rename columns EXACTLY as required (match spelling & order)
colnanes (dataframe) <- c(

10", "Age”, "gender”, "assessments_completed”, "days_followed", "days. _first”,
days_to_last”, "unable_to_eat”, "unable_to_transfer”, "unable_to_groom”, "unable_to_toilet”,
unable_to_bathe”, "unable_to_walk”, "unable_to_dress”, “unable_to_bowe’ unable_to_urine”,
“dead”, "assessment_nunber”

)

VAEE AV VY
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> nrow(dataframe)

[1] 1306456

> ncol(dataframe)

(1] 19

> colnames(datafrane)
[1] *10" "Age”

[7] "days_to_last" unable_to_eat™
[13] "unable_to_walk" "unable_to_dress"
[19] “age_at_assessment"

gender~
unable_to_transfer”
“unable_to_bowel"

assesswents_completed” "days_followed"

"unable_to_groom
“unable_to_urine”

"unable_to_toilet"
"dead"

"days_since_first"
“unable_to_bathe"
“assessment_nunber”
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> dataframeSage_at_assessment <- dataframe$age + dataframeSdays_since_first / 365
> summary(dataframesage_at_assessment)

Min. 1st qu. Median  vean 3rd Qu.  Max.

-9.0  63.0 74.4 72.6  82.3 109.6
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> nrow(dataframe)

[1] 1306456

> colnames(datafrane)

[1] 1o age” gender~ rassessments_conpleted” "days_followed" "days_since_first”
[7] "days_to_last" unable_to_eat™ unable_to_transfer”  "unable_to_gro "unable_to_toilet" unable_to_bathe”
[13] "unable_to_walk" "unable_to_dress" "unable_to_bowel™ "unable_to_urine” "dead" “assessment_number™
[19] age_at_assessment™




