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Regression Analysis: Review

Tests how much variables are related to one another

Given the value of x (independent variable), you can obtain an
inference about y (dependent variable)

Find the best line in a set of data points

Linear (straight line) bivariate regression uses one
independent variable, multivariate predicts one dependent
variable with more than one independent variable.

Test of statistical significance-demonstrates the probability
that a relationship found in a set of sample data occurred by
chance.

Measure of association-shows how strong the relationship 1s
between the independent and dependent variables.
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Regression Analysis Review

Y intercept

¥ This 1s where the baseline of the regression starts. The value
of Y when X=0.

Regression coefficient

¥ The slope, it displays how steep or tlat the regression line is.
[t it steep it shows a relationship and tlat, it does not.

RQ
¥ 'This tells how much variation in the dependent variable is

explained by knowing all of the independent variables. R*
vary from O to 1.
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Principle Forms of Forecasting

1. Conjecture (informed judgment)

1. Delphi
2. Feasibility
3. Markets

2. Projection (extrapolation of past trends)
1. Naive projection
2. Projecting by the mean
3. Moving average

3. Prediction (theoretical assumptions)

1. Regression
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Assumptions of Regression Forecasts

Data=Trend + Error

In other words, the DV as any point equals the IV + error
Use time as a single independent variable

Assumes there 1s a steady linear pattern

We are not concerned with true causal relationship. We just
know that the dependent variable seems to increase in a linear
pattern over time
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Regression: Forecasting Example

Small business incubator program-how many jobs will it
create and/or keep?

Assuming the same funding and staffing levels...

Given the 1995-2008 data for # of jobs, how many for
2009-2012?

Your independent variable 1s time (x) and dependent variable

1s number of jobs (y).
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Regression: Forecasting Data

1995 32
1996 37
1997 38
1998 41
1999 46
2000 44
2001 49
2002 50
2003 51
2004 54
2005 56
2006 60
2007 61
2008 66
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Forecasting: Run the Regression

1. In Excel (2007), fill in the above data like 1t 1s listed above.
Also 1n column (A) add 2009, 2010, 2011, and 2012.

2. In the next column (C), type a O in the first cell, 1 in the next
cell down vertically, and so on until you get C19, which
should show 17.,a “2” in B4 and so on. Reep this pattern up
until you type “21” in B23, then stop. Always translate the
time data (whether it be years, seconds, minutes, or months)
Into 0, 1, 2....

3. Click on Tools=> Data Analysis = Regression =2 OK.
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Forecasting: Run the Regression

4. Under Input Y range, put the range of your dependent
variable. In this case, the dependent variable is the number of
jobs per year, so B2:B15.

5. Under Input X range, select the range of the independent
variable. This is the time data entered C2:C15. Next Click
OK.

6. Copy the two coefficients (Y Intercept 33.62857) and (X
Variable 2.353846) and paste them back anywhere in the
original sheet.
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Forecasting: Run the Regression

7. Copy or type the Y Intercept (83.62857) into D2 of the next
column. D3 will be the Y intercept + the X Variable
(88.62857+2.353846). Copy this formula and paste until
D1o.

8. Now the predicted values of 67-74 are shown for years 2009-
2012.

9. Create a graph by clicking insert=> chart 2line. Adjust and
format your graph using regular graphing procedures.
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Forecasting: Output

SUMMARY OUTPUT
Regression Statistics
Multiple R 0.990442532
R Square 0.980976409
Adjusted R Square  0.979391109
Standard Error 1.427233806
Observations 14
Coefficients Standard Error t Stat ~ P-value
Intercept 33.62858  0.72374 46.46501 6.45E-15
X Variable 12.35386 0.09463 24.8756  1.08E-11
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Region X Small Incubator Jobs

Graphing the Regression
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BASIC ANALYSIS

The regression line is a straight, steep line moving
upward along the X axis, meaning that there is a
relationship between time and jobs in the program.

The high R square value of .98 suggests that 98% of the
variation in the number of jobs per year has to do with
time.

The coefficient of (X) is 2.35, so simply stated,
approximately 2.35 jobs are created per year through
this program with all other variables being equal.

Regression has its limitations. For example, if changes in
the programming were to occur, simple linear bivariate
regression using time would not provide an adequate
forecast.
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