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Jan 26
Checking models 

and estimates

1. Interpretation with 
transformed variables 

2. Prior predictive plots 
3. Visualizing model 

predictions 
4. Examining model fit 
5. Visualizing 

predictions in R



Interpreting coefficients
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Income Age
Predicting: Using:

Post. Mean

α 32813.3

β 185.7

Incomei ⇠Norm(μi, σ)

μi =α + βAgei
<latexit sha1_base64="9/GQ7W1fFItBQnNj27PxVjpjU9c="></latexit><latexit sha1_base64="9/GQ7W1fFItBQnNj27PxVjpjU9c="></latexit><latexit sha1_base64="9/GQ7W1fFItBQnNj27PxVjpjU9c="></latexit><latexit sha1_base64="mfIkpn3euxrXFLBkBkZatKSjnPc="></latexit>

E(Ii|Ai = a2)� E((Ii|Ai = a ) = (α + βa2)� (α + βa )

= β(a2 � a )

= 85.7(a2 � a )

<latexit sha1_base64="oBAxzhZPzhH7tV3DkHb6/+mmEbM="></latexit>

If somebody ages from a1 to a2 , 
how much do we expect their 
income to change?



Interpreting coefficients
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Income Age
Predicting: Using:

Post. Mean

α 32813.3

β 185.7

For each year of age, the model predicts 
about $186 more income per year.

Interpreting β

YearsUnits of age
DollarsUnits of income

Incomei ⇠Norm(μi, σ)

μi =α + βAgei
<latexit sha1_base64="9/GQ7W1fFItBQnNj27PxVjpjU9c="></latexit><latexit sha1_base64="9/GQ7W1fFItBQnNj27PxVjpjU9c="></latexit><latexit sha1_base64="9/GQ7W1fFItBQnNj27PxVjpjU9c="></latexit><latexit sha1_base64="mfIkpn3euxrXFLBkBkZatKSjnPc="></latexit>



Standardized variables 
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St(Income) St(Age)
Predicting: Using:

Post. Mean

α 0

β 0.065

For each standard deviation of age, the 
model predicts an increase of about 0.065 
standard deviations in income.

Interpreting β

Standard deviations of ageUnits of age
Standard deviations of incomeUnits of income

St(Incomei) ⇠Norm(μi, σ)

μi =α + βSt(Agei)
<latexit sha1_base64="0bpAv4528NHFfkFCyqsMcHb33UM="></latexit><latexit sha1_base64="0bpAv4528NHFfkFCyqsMcHb33UM="></latexit><latexit sha1_base64="0bpAv4528NHFfkFCyqsMcHb33UM="></latexit><latexit sha1_base64="DXAVJmXHHi7jkKHahofCrB/5UeE="></latexit>



Log of outcome variable
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log(Inc) Age
Predicting: Using:

Post. Mean exp(Mean)

α 9.648 15489.124

β 0.009 1.009

log(Incomei) ⇠Norm(μi, σ)

μi =α + βAgei
<latexit sha1_base64="QuAOk67lLrORv/LjW2E/JlcgQ8s="></latexit><latexit sha1_base64="QuAOk67lLrORv/LjW2E/JlcgQ8s="></latexit><latexit sha1_base64="QuAOk67lLrORv/LjW2E/JlcgQ8s="></latexit><latexit sha1_base64="eFsNhDYFoYLKFFBNI6SBdL6N5ME="></latexit>

Inc2
Inc

= exp(log(Inc2)� log(Inc ))

= exp((α + βa2)� (α + βa ))

= exp(β(a2 � a ))

<latexit sha1_base64="SeP1yZfpQj53WYaEbxX2jIEZY9o="></latexit>

If somebody ages from a1 to a2 , 
how much do we expect their 
income to change?



Log of outcome variable
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Log of outcome variable
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log(Inc) Age
Predicting: Using:

Post. Mean exp(Mean)

α 9.648 15489.124

β 0.009 1.009

For each year of age, the model predicts a 
0.9% increase in income.

Interpreting β

YearsUnits of age
Log dollarsUnits of income

log(Incomei) ⇠Norm(μi, σ)

μi =α + βAgei
<latexit sha1_base64="QuAOk67lLrORv/LjW2E/JlcgQ8s="></latexit><latexit sha1_base64="QuAOk67lLrORv/LjW2E/JlcgQ8s="></latexit><latexit sha1_base64="QuAOk67lLrORv/LjW2E/JlcgQ8s="></latexit><latexit sha1_base64="eFsNhDYFoYLKFFBNI6SBdL6N5ME="></latexit>



Post. Mean

α –17586

β 15675

Log of predictor variable
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Income log(Age)
Predicting: Using:

Inc2 � Inc = (α + β log(a2))� (α + β log(a )))

= β(log(a2)� log(a )))

= β(log(a2/a )))
<latexit sha1_base64="6qi5ROx4qqiiTEelDCU/GJYyeYE="></latexit><latexit sha1_base64="6qi5ROx4qqiiTEelDCU/GJYyeYE="></latexit><latexit sha1_base64="6qi5ROx4qqiiTEelDCU/GJYyeYE="></latexit><latexit sha1_base64="Pk4vdDSng1/SbpgriACv6h1BDxs="></latexit>

Incomei ⇠Norm(μi, σ)

μi =α + βlog(Agei)
<latexit sha1_base64="o/z/uGLFkbNpjziM3RhUiz875hw="></latexit><latexit sha1_base64="o/z/uGLFkbNpjziM3RhUiz875hw="></latexit><latexit sha1_base64="o/z/uGLFkbNpjziM3RhUiz875hw="></latexit><latexit sha1_base64="ukYOnFWT3krtf7QLOkKMDwXGHGY="></latexit>



Post. Mean

α –17586

β 15675

Log of predictor variable
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Income log(Age)
Predicting: Using:

For each 10% increase in age, the model 
predicts an increase of 
β ⨉ log(1.1) = 15,675 ⨉ 0.095 = 1,494.07 
dollars in income.

Interpreting β

Log yearsUnits of age
DollarsUnits of income

Incomei ⇠Norm(μi, σ)

μi =α + βlog(Agei)
<latexit sha1_base64="o/z/uGLFkbNpjziM3RhUiz875hw="></latexit><latexit sha1_base64="o/z/uGLFkbNpjziM3RhUiz875hw="></latexit><latexit sha1_base64="o/z/uGLFkbNpjziM3RhUiz875hw="></latexit><latexit sha1_base64="ukYOnFWT3krtf7QLOkKMDwXGHGY="></latexit>



Prior predictive plot
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log(Inci) ⇠ Norm(μi, σ)

μi = α + βSt(Agei)

α ⇠ Norm( 0, 2)

β ⇠ Norm(0, 3)

σ ⇠ Unif(0, 5)
<latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="5Cix3NmPllXRTpWTY9S4sMusoWc=">AAAERHichVLbbtNAEHUaLsXcWnjkZUVF1QircpImgYdIpVS0SG0opJdIcRStNxNn6a5t7a5bopV/j3/ghS/gDfGKWNtp1VStGMnSeObMnLOa48eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WfHMkoEgSMSsUj0fCyB0RCOFFUMerEAzH0GJ/7p+6x/cgZC0ig8VNMYBhwHIR1TgpUpDZd+eiwK1jyO1URw/TEk6ZBW0KonKUfoot </latexit>
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log(Inci) ⇠ Norm(μi, σ)

μi = α + βSt(Agei)

α ⇠ Norm( 0, 2)

β ⇠ Norm(0, 3)

σ ⇠ Unif(0, 5)
<latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="5Cix3NmPllXRTpWTY9S4sMusoWc=">AAAERHichVLbbtNAEHUaLsXcWnjkZUVF1QircpImgYdIpVS0SG0opJdIcRStNxNn6a5t7a5bopV/j3/ghS/gDfGKWNtp1VStGMnSeObMnLOa48eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WfHMkoEgSMSsUj0fCyB0RCOFFUMerEAzH0GJ/7p+6x/cgZC0ig8VNMYBhwHIR1TgpUpDZd+eiwK1jyO1URw/TEk6ZBW0KonKUfoot </latexit>

α β
7.674 -3.399

13.412 -2.376
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log(Inci) ⇠ Norm(μi, σ)

μi = α + βSt(Agei)

α ⇠ Norm( 0, 2)

β ⇠ Norm(0, 3)

σ ⇠ Unif(0, 5)
<latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="5Cix3NmPllXRTpWTY9S4sMusoWc=">AAAERHichVLbbtNAEHUaLsXcWnjkZUVF1QircpImgYdIpVS0SG0opJdIcRStNxNn6a5t7a5bopV/j3/ghS/gDfGKWNtp1VStGMnSeObMnLOa48eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WfHMkoEgSMSsUj0fCyB0RCOFFUMerEAzH0GJ/7p+6x/cgZC0ig8VNMYBhwHIR1TgpUpDZd+eiwK1jyO1URw/TEk6ZBW0KonKUfoot </latexit>

α β
7.674 -3.399

13.412 -2.376
9.990 3.146
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log(Inci) ⇠ Norm(μi, σ)

μi = α + βSt(Agei)

α ⇠ Norm( 0, 2)

β ⇠ Norm(0, 3)

σ ⇠ Unif(0, 5)
<latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="5Cix3NmPllXRTpWTY9S4sMusoWc=">AAAERHichVLbbtNAEHUaLsXcWnjkZUVF1QircpImgYdIpVS0SG0opJdIcRStNxNn6a5t7a5bopV/j3/ghS/gDfGKWNtp1VStGMnSeObMnLOa48eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WfHMkoEgSMSsUj0fCyB0RCOFFUMerEAzH0GJ/7p+6x/cgZC0ig8VNMYBhwHIR1TgpUpDZd+eiwK1jyO1URw/TEk6ZBW0KonKUfoot </latexit>

α β
7.674 -3.399

13.412 -2.376
9.990 3.146

11.318 1.468
8.662 0.252
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log(Inci) ⇠ Norm(μi, σ)

μi = α + βSt(Agei)

α ⇠ Norm( 0, 2)

β ⇠ Norm(0, 3)

σ ⇠ Unif(0, 5)
<latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="5Cix3NmPllXRTpWTY9S4sMusoWc=">AAAERHichVLbbtNAEHUaLsXcWnjkZUVF1QircpImgYdIpVS0SG0opJdIcRStNxNn6a5t7a5bopV/j3/ghS/gDfGKWNtp1VStGMnSeObMnLOa48eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WfHMkoEgSMSsUj0fCyB0RCOFFUMerEAzH0GJ/7p+6x/cgZC0ig8VNMYBhwHIR1TgpUpDZd+eiwK1jyO1URw/TEk6ZBW0KonKUfoot </latexit>

α β
7.674 -3.399

13.412 -2.376
9.990 3.146

11.318 1.468
8.662 0.252

⋮ ⋮



Visualizing predictions
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log(Inci) ⇠ Norm(μi, σ)

μi = α + βSt(Agei)

α ⇠ Norm( 0, 2)

β ⇠ Norm(0, 3)

σ ⇠ Unif(0, 5)
<latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="5Cix3NmPllXRTpWTY9S4sMusoWc=">AAAERHichVLbbtNAEHUaLsXcWnjkZUVF1QircpImgYdIpVS0SG0opJdIcRStNxNn6a5t7a5bopV/j3/ghS/gDfGKWNtp1VStGMnSeObMnLOa48eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WfHMkoEgSMSsUj0fCyB0RCOFFUMerEAzH0GJ/7p+6x/cgZC0ig8VNMYBhwHIR1TgpUpDZd+eiwK1jyO1URw/TEk6ZBW0KonKUfoot </latexit>
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log(Inci) ⇠ Norm(μi, σ)

μi = α + βSt(Agei)

α ⇠ Norm( 0, 2)

β ⇠ Norm(0, 3)

σ ⇠ Unif(0, 5)
<latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="5Cix3NmPllXRTpWTY9S4sMusoWc=">AAAERHichVLbbtNAEHUaLsXcWnjkZUVF1QircpImgYdIpVS0SG0opJdIcRStNxNn6a5t7a5bopV/j3/ghS/gDfGKWNtp1VStGMnSeObMnLOa48eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WfHMkoEgSMSsUj0fCyB0RCOFFUMerEAzH0GJ/7p+6x/cgZC0ig8VNMYBhwHIR1TgpUpDZd+eiwK1jyO1URw/TEk6ZBW0KonKUfoot </latexit>

Post. Mean exp(Mean)

α 10.06 0.07

β 0.17 0.07

σ 1.18 0.05

Pr(μ|Age = a)
<latexit sha1_base64="cqf7RTU8lveUwquqOHOFyf7jpPM="></latexit><latexit sha1_base64="cqf7RTU8lveUwquqOHOFyf7jpPM="></latexit><latexit sha1_base64="cqf7RTU8lveUwquqOHOFyf7jpPM="></latexit><latexit sha1_base64="Ja4qt8OA/wgtpLSYeYIf5DRb8dc="></latexit>

Posterior distribution of mean:
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1. Take a sample of size N from posterior Pr(α, β, σ|D). 
2. For each value of Age a, calculate N values of μ = α + βa. 
3. Calculate quantiles (say, 10% and 90%) for posterior of μ at 

each value of a.
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log(Inci) ⇠ Norm(μi, σ)

μi = α + βSt(Agei)

α ⇠ Norm( 0, 2)

β ⇠ Norm(0, 3)

σ ⇠ Unif(0, 5)
<latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="oAwFBnUNoQtdPLjjdYjgW53luB8=">AAAERHichVJNT9tAEHVIP6j7Be2xl1VREVEt5CQkaQ+RKEWFSpDShkCkOIrWm4mzZde2dtfQaOW/1//QS39Bb1WvVdc2IIJAHcnSeObNvLea58eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WdHMkoEgR6JWCT6PpbAaAg9RRWDfiwAc5/BsX/yPusfn4KQNAoP1SyGIcdBSCeUYGVKo6WfHouCNY9jNRVcfwxJOqIVtOpJyhG6KH </latexit><latexit sha1_base64="5Cix3NmPllXRTpWTY9S4sMusoWc=">AAAERHichVLbbtNAEHUaLsXcWnjkZUVF1QircpImgYdIpVS0SG0opJdIcRStNxNn6a5t7a5bopV/j3/ghS/gDfGKWNtp1VStGMnSeObMnLOa48eMSuW6P0oL5Tt3791ffGA/fPT4ydOl5WfHMkoEgSMSsUj0fCyB0RCOFFUMerEAzH0GJ/7p+6x/cgZC0ig8VNMYBhwHIR1TgpUpDZd+eiwK1jyO1URw/TEk6ZBW0KonKUfoot </latexit>

Post. Mean exp(Mean)

α 10.06 0.07

β 0.17 0.07

σ 1.18 0.05

Posterior predictive distribution:

1. Take a sample of size N from posterior Pr(α, β, σ|D). 
2. For each value of Age a, calculate N values of μ = α + βa. 
3. Draw from Norm(μ, σ) for each of the N posterior samples. 
4. Calculate quantiles of these predicted outcomes.

Pr(log(Inc)|Age = a)
<latexit sha1_base64="TL0bUokd12LA0iNZkLbLcZI6DQs="></latexit><latexit sha1_base64="TL0bUokd12LA0iNZkLbLcZI6DQs="></latexit><latexit sha1_base64="TL0bUokd12LA0iNZkLbLcZI6DQs="></latexit><latexit sha1_base64="VeFrPk4EQtI6MSfA9J2V2IL1M2M="></latexit>
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Posterior predictive distribution: 
Pr(log(Inc) | Age, D)

Posterior distribution of mean: 
Pr(μ | Age, D)

For any given age, μ is the “expected” (mean) 
log income for people of that age. 
 
 
The posterior distribution of μ describes our 
modeled uncertainty about the value of μ. 
 
 
This distribution takes into account 
coefficients α and β, but not the standard 
deviation σ.

For any given age, the posterior predictive 
distribution predicts the log income for any 
individual person of that age.  
 
The posterior distribution of μ describes our 
modeled uncertainty about the value of 
log(Inc). 
 
This distribution takes into account 
coefficients α, β, and σ. 
 
 
The 80% posterior interval should contain 
about 80% of the data.
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Assessing fit
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