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INCARCERATION AND CRIME RATES
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Questioning:
Before looking at the graph:

Do you think there is a relationship between crime and incarceration?

What is incarceration, and what “incarceration rate” mean, and “crime rate” mean. 

Discussion about graph, and having two y-axes. Manipulation of axes. 

Questions during lesson:

Post:

What is the relationship between crime and incarceration?

What do the slopes say?

What other graphs would you want to have?

What does it mean that the slopes are inversely related? 

What is the most effective way to reduce crime? What are other ways crime can decline?

What is crime? What is incarceration? 

What is the difference between correlation and causation?

What is the value of comparing crim rate s and incarceration rates?
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From this smaller graph, take a ruler and draw an extended line through two of the three data points for each line. (For example, for the incarceration rate, draw a line through the data points for 1990 and 1995, or 1990 and 2000, which ever line looks best to you).
1.  Rewrite each data point as an ordered pair, using the year 1990 as the x-coordinate 0, 1995 as the x-coordinate 1, and 2000 as the x-coordinate 2.

Crime:    (0, 5803)   ,  (1, 5275)  ,      (2, 4125)

Incarceration:   (0, 297)   ,   (1, 411)  , (2, 469) 
2.  Then, using the two given data points which you drew your line through, calculate the slope of each line. 


Using the first two data points for each line:

Crime Rate:      5275 – 5803   =    - 528    =  -528    = Slope of Crime  rate line



     1  -   0                   1
Incarceration Rate:   411  - 297         =   113     =   113  =  Slope of Incarceration rate line


              1  -   0                   1
3. What does the slope represent?  What does this say about incarceration and crime?

The slopes represent the rate at which incarceration and crime rates are changing.  Crime was decreasing  from 1990 – 2000, at a rate of 528   people per 100,000 in each 5 year period. . It is decreasing because the slope is negative. 
Incarceration was increasing from 1990 – 2000 at a rate of 113  people per 100,000, in each 5 year period.  It is increasing because the slope is positive.
4.  Using one of the ordered pairs that you used to find the slope, find the y-intercept of each line, and write the function equation slope-intercept form for each line.  What does the y-intercept represent for the data?
Crime rate:   
 y = mx + b

Y = 5803   x=0      m = slope = -528



5803 = -528(0) + b



b = 5803 = y-intercept


function in slope-intercept form:  y = -528x + 5803

The y-intercept represents the crime rate at year 0, or 1990.

Incarceration rate:  


y = mx + b


y = 297, x = 0, m = slope = 113


297 = 113 (0) + b


b = 297 = y-intercept

function in slope-intercept form:  y = 113x + 297

The y-intercept represents the incarceration rate at year 0, or 1990.

5.  Using the function equation that you found, and one of the ordered pairs you used to calculate the slope, find the x-intercept of each line. What does this x-intercept represent?

Crime rate:  y = -528x + 5803


To find the x-intercept, replace y with 0.


0 = -528x + 5803


-5803 = -528x


-5803 / -528 = x


10.99 = x

This x-intercept represents the year in which the crime rate would be zero. If year 0 is 1990, year 1 is 1995,  then 10.99 or approximately 11 would represent 11 x 5 years after 1990, or 55 years, which would be year 2045. This would mean that if crime continued to drop at the rate of 528 per 5 years, then in 2045 crime would reach zero. 


Incarceration rate:

Y = 113x + 297

0 = 113 x + 297

-297 = 113x

-2.63 = x

This x-intercept represents the year in which the incarceration rate would have been zero. Because the number is negative, it is before our starting year, 1990. If we approximate that x is 3, and each unit represents five years, then the projected year that incarceration was zero would have been 1990 – 3x5 , or 1975.

6.  Now, using the function equation you found, predict the crime rate and incarceration rate for the years 2005, 2010, and 2030. 

Crime Rate:

First you must change each year into a number appropriate for this graph. The Year 2005 would be 3, 2010 would be 4, and 2030 would be 8. 

y = -528x + 5803

C(2005) = -528 (3) + 5803


  = 4219 


In 2005, the crime rate would be 4,219 per 100,000 people.

C(2010) = -528 (4) + 5803


  =  3691


In 2010, the crime rate would be 3,691 per 100,000 people.

C(2030) = -528(8) + 5803


  =  1579


In 2030, the crime rate would be 1579 per 100,000 people.

Incarceration rate:
Y = 113x + 297

I(2005) = 113(3) + 297

=  636.   

In 2005, the incarceration rate would be 636 per 100,000 people.

I(2010) = 113(4) + 297


   =749


    In 2010, the incarceration rate would be 749 per 100,000 people.


I(2030) = 113(8) + 297
                         = 1201 


            In 2030, the  incarceration rate would be 1201 per 100,000 people. 

7.  Look back at the original graph from the Sentencing Project. Do your predictions for crime and incarceration rates make sense?  Why or why not?  Is it useful to put these types of data into line equations?

Various answers. 
8.  Look back to the answer to your first problem about slope. Write three sentences about the relationship between crime and incarceration rates, and why you think this relationship is this way.  
Various answers. 
