
Assignment 8					Due date:   	Thursday, November 17th  10:30 a.m.  


1. Read the attached article on heterogeneity 

a. Comment on why the regression analyses are the same in all four datasets.  
Although the datasets are different (3 of 4 x-variables are identical) and the least squares minimization is the same for all 4.
b. How would you change the data to create an appropriate linear regression?
Equation 1 is fine, Equation 2 requires a transformation to make it linear, Equation 3 has an outlier, Equation 4 is not appropriate for a linear model.
c. The data are given in the excel file.  Create the appropriate models for the four sets of data.  Did you change all datasets?  Added a squared term to Equation 2, eliminated the outlier in Equation 3.
[image: ]
2. Factoid: Crickets make their chirping sounds by rapidly sliding one wing over the other. The faster they move their wings, the higher the chirping sound that is produced. Scientists have noticed that crickets move their wings faster in warm temperatures than in cold temperatures. Therefore, by listening to the pitch of the chirp of crickets, it is possible to tell the temperature of the air. The table below givers the recorded pitch (in vibrations per second) of a cricket chirping recorded at 15 different temperatures.
[image: http://mste.illinois.edu/patel/amar430/gifs/table71.GIF]
What if someone asked you what the temperature was, but you couldn't use a thermometer?  Could you use the crickets?  How would you do this?
[bookmark: _GoBack][image: http://mste.illinois.edu/patel/amar430/gifs/cricket.gif]

Yes.  The equation to predict temperature is 24.161 + 3.3798 (Chirps per second)
[image: ]

3. Using the teens_T1DM.dta (or version 12 or 12_11) data, examine the relationship between the continuous variables.  Create a model to predict hba1c by age.

a. How well does this model fit the data?  What is the relationship between age and hba1c?
Moderately correlated (.2363) – more spread as age increases. 
b. Fit the model separately by male/female.  What happened to the models?
Age is not related to hba1c in males
c. Fit the model separately by mode_delivery.  What happened to the models?
Age is not related to hba1c for pump delivery
d. Using freq_BGM as a continuous variable to predict hba1c, is more frequent measurement of blood glucose predicting higher or lower hba1c? 
Coefficient is negative so more frequent measurement predicts lower hba1c
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image4.emf
regress Temperature Chirps

Source SS df MS Number of obs = 15

F(1, 13) = 29.18

Model 475.200962 1 475.200962 Prob > F = 0.0001
Residual 211.732372 13 16.2871055 R-squared = 0.6918
Adj R-squared = 0.6681

Total 686.933333 14 49.0666667 Root MSE = 4.0357
Temperature Coef. Std. Err. t P>|t| [95% Conf. Interval]
Chirps 3.379808 .6257132 5.40 0.000 2.028037 4.731579
_cons 24.16186 10.43898 2.31 0.038 1.609822 46.7139
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correlate hbalc age

(0bs=149)
hbalc age
hbalc 1.0000
age 0.2363 1.0000
regress hbalc age
Source SS df MS Number of obs = 149
F(1, 147) = 8.69
Model 30.9682796 1 30.9682796 Prob > F = 0.0037
Residual 523.640018 147 3.56217699 R-squared = 0.0558
Adj R-squared = 0.0494
Total 554.608298 148 3.74735336 Root MSE = 1.8874
hbalc Coef. Std. Err. t P>|t]| [95% Conf. Intervall
age .3295533 .1117699 2.95 0.004 .1086699 .5504367
_cons 3.701178 1.737327 2.13 0.035 .2678146 7.134542
by sex, sort regress hbalc age
-> sex = Female
Source SS df MS Number of obs = 76
F(1, 74) = 10.65
Model 34.9929677 1 34.9929677 Prob > F = 0.0017
Residual 243.114784 74 3.28533492 R-squared = 0.1258
Adj R-squared = 0.1140
Total 278.107751 75 3.70810335 Root MSE = 1.8125
hbalc Coef. Std. Err. t P>|t] [95% Conf. Intervall
age .4952349 .1517437 3.26 0.002 .192879 .7975909
_cons 1.25721 2.33054 0.54 0.591 -3.386491 5.900912
-> sex = Male
Source SS df MS Number of obs = 73
F(1, 71) = 1.11
Model 4.25514922 1 4.25514922 Prob > F = 0.2956
Residual 272.110043 71 3.83253582 R-squared = 0.0154
Adj R-squared = 0.0015
Total 276.365192 72 3.83840545 Root MSE = 1.9577
hbalc Coef. Std. Err. t P>|t]| [95% Conf. Intervall
age .1761339 .1671586 1.05 0.296 -.1571708 .5094386
_cons 6.011766 2.630151 2.29 0.025 .7673934 11.25614
scatter hbalc age
by mode_delivery, sort regress hbalc age
-> mode_delivery = injections
Source SS df MS Number of obs = 56
F(1, 54) = 6.04
Model 31.7638921 1 31.7638921 Prob > F = 0.0173
Residual 284.153233 54 5.26209691 R-squared = 0.1005
Adj R-squared = 0.0839
Total 315.917125 55 5.74394773 Root MSE = 2.2939
hbalc Coef. Std. Err. t P>|t| [95% Conf. Interval]
age .5435964 .221253 2.46 0.017 .1000109 .987182
_cons 1.044139 3.458199 0.30 0.764 -5.889133 7.977411
-> mode_delivery = pump
Source SS df MS Number of obs = 93
F(1, 91) = 2.46
Model 5.11219607 1 5.11219607 Prob > F = 0.1203
Residual 189.138981 91 2.07845034 R-squared = 0.0263
Adj R-squared = 0.0156
Total 194.251177 92 2.11142584 Root MSE = 1.4417
hbalc Coef. Std. Err. t P>|t]| [95% Conf. Intervall
age .1699573 .1083692 1.57 0.120 -.0453048 .3852195
_cons 5.75712 1.678812 3.43 0.001 2.422367 9.091874
regress hbalc freq_BGM
Source SS df MS Number of obs = 149
F(1, 147) = 45.82
Model 131.799893 1 131.799893 Prob > F = 0.0000
Residual 422.808405 147 2.87624765 R-squared = 0.2376
Adj R-squared = 0.2325
Total 554.608298 148 3.74735336 Root MSE = 1.696
hbalc Coef. Std. Err. t P>|t]| [95% Conf. Intervall
freq_BGM -.5347623 .0789981 -6.77 0.000 -.6908809 -.3786437
_cons 11.11827 .3691181 30.12 0.000 10.3888 11.84773
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regress Y1 X1

Source SS df MS Number of obs = 11

F(1, 9) = 17.99

Model 27.5100009 1 27.5100009 Prob > F = 0.0022

Residual 13.76269 9 1.52918778 R-squared = 0.6665

Adj R-squared = 0.6295

Total 41.2726909 10 4.12726909 Root MSE = 1.2366

Y1 Coef. Std. Err. t P>|t| [95% Conf. Interval]

X1 .5000909 .1179055 4.24 0.002 .2333701 .7668117

_cons 3.000091 1.124747 2.67 0.026 .4557369 5.544445
regress Y2 X2 sqrx2

Source SS df MS Number of obs = 11

F(2, 8) > 99999.00

Model 41.2762685 2 20.6381343 Prob > F = 0.0000

Residual .000022378 8 2.7972e-06 R-squared = 1.0000

Adj R-squared = 1.0000

Total 41.2762909 10 4.12762909 Root MSE = .00167

Y2 Coef. Std. Err. t P>|t] [95% Conf. Intervall

X2 2.780839 .0010401 2673.74 0.000 2.778441 2.783238

sqrx2 -.1267133 .0000571 -2219.24 0.000 -.126845 -.1265816

_cons -5.995734 .0043299 -1384.71 0.000 -6.005719 -5.985749
replace Y3 = in 3

(1 real change made, 1 to missing)
regress Y3 X3

Source SS df MS Number of obs = 10

F(1, 8) > 99999.00

Model 11.022764 1 11.022764 Prob > F = 0.0000

Residual .000075974 8 9.4968e-06 R-squared = 1.0000

Adj R-squared = 1.0000

Total 11.02284 9 1.22476 Root MSE = .00308

Y3 Coef. Std. Err. t P>|t| [95% Conf. Interval]

X3 .3453896 .0003206 1077.35 0.000 .3446503 .3461289

_cons 4.005649 .0029242 1369.81 0.000 3.998906 4.012393
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CHIRPS PER SECOND 20 16 20 18 17 16 15 17 15 16 15 17 16 17 14
TEMPERATURE 89 72 93 84 81 75 70 82 69 83 80 83 81 84 76
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