Question 1: The following simulated data show the survival of patients in two tertiary medical centers and 3 community hospitals.  Should ambulances take trauma victims to tertiary medical centers, by passing community hospitals?
1.1:  Predict patient survival rates using patient-level variables:  (a) Presence of severe burns, (b) Head injury, (c) More than 65+ years old, (d) Male gender.  Identify the intercept for each hospital
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Odds ratio were calculated using the probability of survival. Also, Hospitals A- E  were binarized before running a regression. The intercept is set to 0 so each intercept of the hospitals can be calculated. Below is the regression model for the data using all the patient-level variables. 
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Results
This model explains 26% of  variation in the survival odds using the patient’s characteristics of burn severity, head injury, age of 65 and gender being male. One can see that those characteristic decrease odds of survival as observed by the intercepts above. Conversely, the intercepts observed in all the hospitals increased odds of survival. 

1.2: Regress unexplained variation in survival probability on features of the hospital, including whether it is a tertiary medical center (Yes=1, No=0), or has a dedicated burn unit (Yes=1, No=0).
	Hospital
	Calculated Odds of Survival
	Tertiary Center
	Has Burn Unit

	A
	102.6
	1
	0

	B
	124.78
	1
	1

	C
	82.45
	0
	0

	D 
	73.02
	0
	0

	E
	76.39
	0
	0



A regression model is built on the odds of survival and features of hospitals. Below is the result:
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Result:
After removing the effect of patient’s characteristics, the above model shows the overall odds of survival on the type of hospital whether it is a tertiary center or has a burn unit. Thus, the survival odds increase by 25 times when treated in a tertiary center. On the other hand, survival odds increase by 22 folds when treated in a hospital with a burn unit. 

1.3: Report the meaning of these two related regressions. 
The interpretations for each model are above in the result section. Overall, we can conclude there’s a greater chance of survival in tertiary centers compared to trauma centers. Thus, trauma centers treat patient’s with severe injury compared to those in tertiary centers, which can be one of the reasons for greater chance of survival. 
[bookmark: _GoBack]
image1.png
0 N o v W N

(e]

11
12
13
14
15

Prob Severe Head
Survival |Odds Burn Injury |65+ Years| Male |Hospital A|Hospital B|Hospital C|Hospital D| Hosp E

0.695 2.273874 1 1 1 1 1 0 0 0 0
0.734 2.75402 1 1 1 0 1 0 0 0 0
0.786 3.662801 1 1 0 1 1 0 0 0 0
0.819 4.517837 1 0 1 1 1 0 0 0 0
0.868 6.591578 1 0 0 1 1 0 0 0 0
0.893 8.319889 1 0 0 0 1 0 0 0 0
0.853 5.805944 0 1 1 1 1 0 0 0 0
0.907 9.775347 0 1 0 1 1 0 0 0 0
0.936 14.6618 0 0 1 1 1 0 0 0 0
0.990 103.3963 0 0 0 1 1 0 0 0 0
0.505 1.019223 1 1 1 1 0 1 0 0 0
0.557 1.258112 1 1 1 0 0 1 0 0 0
0.613 1.586106 1 1 0 1 0 1 0 0 0
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SUMMARY OUTPUT

Regression Statistics
Multiple R 0.64
R Square 0.40
Adjusted R Square 0.26
Standard Error 58.14
Observations 50
ANOVA
df SS MS F Significance F
Regression 9 93831.73 10425.75 3.084 0.007
Residual 41 138595.89 3380.39
Total 50 232427.61

Coefficients Standard Error t Stat P-value  Lower 95% Upper 95%.ower 95.0% Upper 95.0%

Intercept 0 #N/A #N/A #N/A #N/A #N/A #N/A #N/A

Severe Burn -33.96 17.69 -1.92 0.06 -69.68 1.77 -69.68 1.77
Head Injury -36.25 17.21 -2.11 0.04 -71.00 -1.50 -71.00 -1.50
65+ Years -44.18 16.91 -2.61 0.01 -78.33 -10.04 -78.33 -10.04
Male -32.29 18.10 -1.78 0.08 -68.85 4.28 -68.85 4.28
Hospital A 102.60 28.98 3.54 0.00 44.08 161.11 44.08 161.11
Hospital B 124.78 26.22 4.76 0.00 71.82 177.74 71.82 177.74
Hospital C 82.45 23.24 3.55 0.00 35.51 129.39 35.51 129.39
Hospital D 73.02 22.75 3.21 0.00 27.09 118.96 27.09 118.96

Hospital E 76.39 25.51 2.99 0.00 24.87 127.90 24.87 127.90
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SUMMARY OUTPUT

Regression Statistics

Multiple R 0.99
R Square 0.98
Adjusted R Square 0.95
Standard Error 4.78
Observations 5
ANOVA
df SS MS F Significance F
Regression 2 1836.22 918.11 40.21 0.02
Residual 2 45.67 22.83
Total 4 1881.89

Coefficients Standard Error tStat P-value Lower 95% Upper 95% ower 95.0%pper 95.0%
Intercept 77.29 2.76 28.01 0.00 65.42 89.16 65.42 89.16
Tertiary Center 25.31 5.52 459 0.04 1.57 49.05 1.57 49.05
Has Burn Unit 22.18 6.76 3.28 0.08 -6.90 51.26 -6.90 51.26





