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® Critical to identify health issues
®* Mortality rate - important indicator of the nation’s health
l ® Various ongoing researches to identify & address primary cause of death

®* Data source — Mortality dataset from CDC.gov (Centers for Disease Control

and Prevention)

® 300,000 records

® 20 attributes
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* Step 1 - Merging of 1 main dataset with various lookup datasets

restatus education month_of death sex

Resident Status
Lookup Table

Code Description
1 RESIDENTS
2 INTRASTATE NOMNRESIDENTS
3 INTERSTATE MONRESIDENTS
4 FOREIGN RESIDENTS

3

1M
1M
1F
1F
1F
1M

Main
Dataset

Education
Lookup Table

Description
1 Bth grade or less
2 9-12th grade, no diploma
3 high school graduate or GED completed
4 some college credit, but no degree
5 Associate degree
& Bachelor's degree
7 Master's degree
8 Doctorate or professional degree
9 Unknown
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® Step 2 — Converting Age formats into uniform format (i.e. Years)
Age Age type
Before 84 Years After
conversion 87 Years conversion

90 Years
70 Years

38 Years
80 Years
91 Years

001-135,999 ... Years
001-011,999 ... Months
001-027,999 .. Days Lookup Table
001-023,999 ... Hours

001-059,999 ... Minutes

999 ... Age not stated

Age
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* Step 3 — Grouping Age levels

data_allfAgeGroup <- cut(data_all$Age, c(0,19,25,39,60,110))

levels(data_all$AgeGroup) <- c("Teenager”, "Young_Adult”, "Adult"”, "Middle_Age","Senior_Citizens")
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* Step 4 — Check for Missing Values using “missmap”

Missing values vs obsened

D)




STATISTICAL ANALYSIS

® Death count according to Age and Years
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\1\3 ®* Average Age of Death according to Marital Status
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Average Age of Death vs Marital Status

1

Divorced Married Single Unknown Widowed

Marital Status




STATISTICAL ANALYSIS

® Pattern of Death per month throughout Years

Deaths per Month

Total Deaths




STATISTICAL ANALYSIS

® Death counts as per Education levels and Years

The Statistics of the Education Levels
2013

Education
40000~ - 10 - 12th grade, no diploma
- 8th grade or less
. 9 - 12th grade, no diploma
30000~ -Msociate degree
.Bachelor’s degree
. Doctorate or professional degree
20000~ . high school graduate or GED completed
- Masters degree
. some college credit, but no degree
10000~ -Unkncwn
& oF ’ ? &

Education




STATISTICAL ANALYSIS

® Pattern of Manner of Death according to Years — “Natural” & “Suicide”

The Statistics of Manner of Deaths
2013 2014 2015

75000 -
MannerOfDeath
B Accident
I Could not determine
50000 -
B ot specified
. Pending investigation
B suicide
25000 =
S & & & N ¥ &
&

MannerOfDeath




STATISTICAL ANALYSIS

® Pattern of Manner of Death across several Races

Proportion of Reported Deaths for each
Manner of Death Across Several Races
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Not Specified

Pending Investigation

American
Inchian Asian Indian Japanese Korean




STATISTICAL ANALYSIS

® Frequent cause of Natural Death

Top 10 Most Frequent Causes of Death
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Causes of Deatl

CauseOfDeath count Description
Malignant neoplasm of bronchus and lung
Acute myocardial infarction
Other chronic obstructive pulmonary disease
Chronic ischaemic heart disease
Unspecified dementia

Alzheimer disease
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Heart failure

Stroke, not specified as haemorrhage or infarction

Chronic ischaemic heart disease

Cardiac arrest
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STATISTICAL ANALYSIS - SUICIDE

® Who likely take their own lives — Male or Female?

> suicide.ratio
Sex Cases Mean Std pct

1 F 145004 73.292/74 19.07906 0.483346/7
2 M 154996 68.13377 18.35433 0.5166533

* Average Life Expectancy
®* Male — 68

®* Female — 73

® Percentage of Suicide deaths
* Male — 52%
®* Female — 48%




STATISTICAL ANALYSIS - SUICIDE

® |s Marital Status has effect on suicidal cases?

Suicidal Count for Age & Marital Status
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AgeGroup

. Teenager
. Young_Adult
. Adult

. Middle_Age

. Senior_Citizens
MA

Percentage

Teenager Young_Adult Adult Middle_Age Senior_Citizens
AgeGroup




STATISTICAL ANALYSIS - SUICIDE

® Is Work pressure a reason for majority of suicides?

Deaths at Work Place

2013

Total Deaths

Injury at Work?




STATISTICAL ANALYSIS - SUICIDE

® Suicide analysis based on education, Sex and Age

Suicide Cases
according to Age and Education

Number of
Suicide Cases

® 50
@ 100
@ =0

"‘"’_'4 .-P

885, @ Education Levels

10 - 12th grade, no diploma

ﬁ 1

)
® i “efete ;? o l 3 '3:3' i.- .o
2% sernecrtitettsitteetie 1%!‘#1!!! " 'h.uin?.tiﬁhﬂt..t!s'ﬁl ?: !-'v-* Riittt et M taptiitst
“ 8th grade orless
9 - 12th grade, no diploma

Associate degree

0
©
0
©

o
®

b=

L
S

w

el
=}
o

d

Bachelor's degree

'}'. %‘ Doctorate or professional degree

high school graduate or GED completed

Masters degree

0
~ \ A some college credit, but no degree

[ ] “ % . * Unknown
o. 0.0 o iq .oo ®s o
o¥ o _ﬂ =) o o0
C' . .'

* . "h-l- S :!p"':;. o
o$7088 0 0000 000 008! /;:f:e 44 ."“nn::. .:-.u.n'#?‘et“? 44 1?!'3”"1’9"'!! ‘.ﬁff’ giﬂt'nnﬂ'

25 50 7 10-3
Age




K\ MODEL FITTING - SUICIDE

/ ® Preprocessing — Addition of Suicide column
O ®* 1-Yes

®* 0-No
l — Model 1 : Linear Regression

— Model 2 : Logistic Linear model
— Model 3 : Linear Regression with more variables

— Model 4 : Linear Regression with Interaction variables




MODEL FITTING - SUICIDE

®* Model Comparison

Education+Sex+Age+MaritalStatus+Race

(increase)

0.34

increase)

0.33

(decrease)

7656.312

(decrease)

7858.941

Education + Sex + Age + MaritalStatus +
Race + MonthOfDeath

7375.6

7627.013

ResidentStatus+Education+Sex+Age+CauseOfDeath+
MaritalStatus+
Race+MonthOfDeath+DayOfWeekOfDeath

ResidentStatus+Education+Sex+Age+
CauseOfDeath+MaritalStatus+ Race+MonthOfDeath+
DayOfWeekOfDeath+Education*Age

6305.636

6267.019

12007.19

12031.46
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\l\j ®* Anova analysis (Analysis of Variance)

BT =

> anova(model2, test="Chisq")
@ Analysis of Deviance Table

Model: binomial, Tink: logit
Response: Suicide

;L Terms added sequentially (first to last)

Df Deviance Resid. Df Resid. Dev Pr(>Chi)
NULL 7999 10436.1
Education 9 2842.25 7990 7593.9 <« 2.2e-16 **=
Sex 1 9.54 7989 7584.4 0.002013 *=*
Age 1 89.25 7988 7495.1 <« 2.2e-16 %=
MaritalStatus 4 Q.25 7984 7485.9 0.055188 .
Race 12 37.27 7972 7448.6 0.000202 ***
MonthofDeath 8  145.11 7964 7303.5 < 2.2e-16 #%%

Signif. codes: 0 “#***7 0.001 “*=" 0.01 =" 0.05 .7 0.1




MODEL FITTING - SUICIDE

® Passing Test data through model2

® Accuracy of the model 2 — 80%

fitted.results <- predict(model2,newdata=test, type="response’)
fitted.results <- 1felse(fitted.results > 0.5,1,0)

misClasificError <- mean(fitted.results = testiSuicide)

print(paste('Accuracy’ ,1-misClasificError))

.1] "Accuracy 0.802024746906637"




®* ROC Curve to calculate area under the curve — best for binary classifier /

\\O MODEL FITTING - SUICIDE /
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> pr <- prediction(fitted.results, test$Suicide)
O > prf <- performance(pr, measure = "tpr", x.measure = "fpr")
plot(prf)

l — Curve closer to 1

good predictive
ability of model

True positive rate

False positive rate

> auc <- performance(pr, measure = "auc")
> auc <- auc@y.values[[1]]

> auc

[1] 0.76277




MODEL FITTING - SUICIDE

® Residual density plot (Blue) — against normal distribution (Pink)

Histogram of res
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WHAT WE'VE ANALYZED...

1. People from age group 70 to 80, especially Widowed, are more likely to die -
Obvious!

2. Winter season is reported with high death rate
3. High school graduates are reported with more number of deaths

4. Primary manner of death observed is - "Natural” with high number of deaths

caused by Cancer
5. Suicide trends are observed increasing with year

6. Life expectancy for Male is less, as they are observed committing suicides more

frequently than females

(



