Choosing a Model March 25, 2014

What's Going On?

TQQEV T\W\Agi?

I Minds on Motor Vehicle Accidents 1

I Action! The Importance of Past and
Future Behaviour

I Consolidation Motor Vehicle Accidents 2

Learning Goal - | will be able to use past and future behaviour to
choose reasonable mathematical models.
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I Minds on

Motor Vehicle Accidents:
The Common Sense Approach

Please get a whiteboard, a marker and an
eraser.

Draw a rough graph of your prediction of the
relationship between year and the number of
fatal motor vehicle accidents between 1900
and 2060.

Fatal Collisions

1920 1940 1960 1980 2000 2020 2040 2060=
Year
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I Minds on

Motor Vehicle Accidents:
The Common Sense Approach

What factors would affect the number of fatal
collisions over time? A(
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I Action!

The Importance of Past and Future
Behaviour

As we've seen, more than one model can often
do a good job at fitting a set of data.

Therefore, past and future behaviour can give
Important clues as to which model is more
suitable.
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I Action!
The Importance of Past and Future
Behaviour
Car depreciation

Price (in $)
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I Action!

The Importance of Past and Future
Behaviour

Number of websites (1990 - 2008)
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I Action!

The Importance of Past and Future
Behaviour

Silicon Alley Insider A A/ Chart of the Day

Google’s Quarterly Revenue Growth (Y/Y % Change)
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I Action!

The Importance of Past and Future
Behaviour
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The previous slides were used as examples
of when knowing or not knowing past and
future behaviour could result in very
different choices of appropriate
mathematical models (linear vs. quadratic
vs. exponential).
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I Consolidation

Motor Vehicle Accidents:
The Analytical Approach

COLLISIONS AND CASUALTIES

COLLISIONS

YEAR

| R .
1992 3073 | 169640 | og
1993 321 | 168106 | B o
| 1994 2,837 164,642 = | o o g
1995 2,817 161,950 a Ho o
1996 2,740 153,944 | o
1997 2,660 147,549
1998 2,583 | 145615 od
1999 2632 | 148683 a
2000 2547 | 153300 | el e s e e e s
2001 2413 | 148996 |
2002 2583 | 153,859
2003 2487 | 150503 |
2004 243 | 145161
2005 2,550" 145,572"
2006 2587 | 142,521
| 2007 2462 | 138612
2008 2,192" 127,678°
' 2009 201 | 123516
2010 206 | 123141
2011 1834 | 121159
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Linear Regression:

Equation: y =-50.832x + 3012.457
Initial Value: 3012.457
r2: 0.837

percent confidence: 83.7%

March 25, 2014
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Quadratic Regression:

Lyadkeg
=g c+ha+c
a=-.rd30d1654
b=-37.456544771
C=297 2. 30ed4394
Re=,2541314904

%Uéﬁeeé Model$,
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Equation: y = -0.704x2- 37.465x + 2972.356
Initial Value: 2972.356
r2: 0.841

percent confidence: 84.1%
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Exponential Regression:

3=3057, 329041
b=.9792451 238

Equation: y = 3052.329*0.980x
Initial Value: 3052.329
r2: 0.816

percent confidence: 81.6%



Choosing a Model

Table 1.2

March 25, 2014

Type

Number of Fatal Collisions in

_ 1909

1930
— G2

1950
— g2

1970
2272

2030
o)

Linear

7,697

b, 16 Y

S 47

Y, |

,0%]

Quadratic

760

7,594

57504

5,450

5%

Exponential

9,5% |

(Ob%]

73]

374

|47

*We started in 1992. All of our year values must
be with respect to 1992. (1992 is year 0!)

Linear

Quadratic

Exponential y = 3052.329*0.980x

y = -50.832x + 3012.457

y =-0.704x2- 37.465x + 2972.356
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a. Describe the behaviour of the linear function over the time period included in the plot.
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b. Describe the behaviour of the quadratic function over the time period included in the plot.
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c. Describe the behaviour of the exponential function over the time period included in the plot.
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Based on Table 1.2 and the scatter plots you just looked at on the TI-83,

a. Which model do you think is best at predicting into the future? Explain.

The exponential model seems to do a better job predicting
into the future. It shows the number of accidents decreasing,

but not reaching zero.

b. Which model do you think does the best job at predicting collisions before 19927 Explain.
| think the quadratic does the best job at predicting collisions before 1992. It shows

accidents increasing into the past and then decreasing. The other two models show
fatal accidents increasing continually. This doesn't make sense as fewer cars and

slower speeds in the past would likely result in fewer fatal accidents, not more.
c. Based on everything you have done, which model do you think is the most reasonable? Explain.

It is difficult to choose one model as neither the quadratic nor the
exponential do a great job predicting both the past and future. If | had to
pick one, | would pick quadratic. It is possible that the number of fatal
accidents will go down considerably over the coming decades with
advances in safety and technology (self-driving cars)
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