*Simple Index*



*Unweighted Aggregated Index*



*Laspeyres Weighted Aggregate Indexes*


*Paache’s Weighted*


*Fisher’s Ideal Index= Geometric Mean*

Purchasing power of the dollar= the reciprocal of the consumer price index, the value that the current dollar is worth half of the base-year dollar.
PPD= $1/CPI*100
Real Income (income stated in base dollars) 
Real Income= Income current/CPI*100
CPI= changed in overall price level of goods and services.
YEARLY DATA: Yearly data Y(actual)=TCI
Using yearly data there are 3 components of a Time Series: Trend, Cyclical and Irregular Variation.
TREND: to find the trend values we must find the equation of the straight line by determining the values of the y-intercept and the slope. The equation is: Yp = mx + b
Where m = the slope and b = the y-intercept.
x = 1 unit of time (1 year)
Yp is the predicted value (versus the actual value) for any value of x.
Shifting the base
Make the new base year equal 100 by dividing it by itself *100 then divide other years by the new base year *100

Finding the equation of the Trend Line.
1. Convert the years to numbers 1, 2, 3, etc. for the number of years given in the problem.
2. Use Excel to graph the actual (original) data using the Line type of graph. Select the actual data and go into the chart wizard. At this point you should examine the graph and decide whether you actually have a linear trend. If so, you may continue.
3. Use the “Add Trend line” feature.
Select the Linear type.
Under Options, select “Display equation on chart” and here you can also change the text for the legend. You will use this equation to give you the values for m and b.
To interpret the meaning of the slope.: Every year sales increase by m 
Forecasting: Assuming that there is reason to believe that the trend will continue, we can predict future values.; use the equation of the trend line Yp=mx+b
Cyclical-Irregular Variation (Percent of Trend): The way that we measure the Cyclical-Irregular variation is to calculate the ratio of the actual value (Y) to the trend value (Yp). We divide: Y/Yp. The result is a decimal number. To express it as a percent, you could multiply by 100.
Furthermore, you must explain why the difference occurs. The answer is that the actual sales value is CI% above expected due to cyclical-irregular factors.
Finally, we graph the cyclical-irregular ratios on a separate graph.
SEASONAL VARIATION
the seasonal component. The model is:Y(actual) = TxSxCxI
We look for a constant up and down pattern that reoccurs each 
You will always be given the seasonal index. That number is either given as a percent or a decimal. You must convert it to a decimal to use it for calculations.
Also, the seasonal variation will show the amount above or below the expected value that is used as a base of 100% or 1.
Likewise, if we have gathered monthly data, there will be 12 index numbers and they will add up to 12 or 1200%.
Calculations with S
There are 2 main calculations that we do with the seasonal values.
1. Deasonalized: Y/S%
· Is better to compare data
· S= The Seasonal Index
2. Seasonalized:
a. Seasonal indexes (S)
b. Seasonally adjusted value = actual value / seasonal index * 100
· Is better to forecast with
3. CI=Y (deseas.)/Yp
Forcast with seasonal adjustment:
Yp=Trend
Forecast: Yp*S%
Comparing the data you want to take the seasonal value out estimating you want to put the seasonal trend in.
Simple Regression and Correlation:
· the relationship between 2 variables
· One variable is the dependent variable (Y) and the other is the independent variable (X).
SCATTERGRAM:
[bookmark: _GoBack]The equation of the straight line: Yp = mx + b      
Where b = the y-intercept and m = the slope.
x = 1 unit of the independent variable.
Yp is the predicted value (versus the actual value) for any value of x.
Finding the equation of the Regression Line.
1. Use Excel to graph the actual (original) data using the xy (Scatter) type of graph. Select the sub-type that is just points, not lines. At this point you should examine the graph and decide whether you actually have a linear trend.
1. Use the “Add Trend line” feature.
Select the Linear type.
Under Options, select “Display equation on chart” and here you can also change the text for the legend if you want. 
You must also click on Display R squared to get the Coefficient of Determination.
You will use this equation to give you the values for m and b. You must be able to find the slope and y-intercept.
1. Be able to interpret the slope for a problem with a strong correlation between the variables.
Coefficient of Determination - R2 and Coefficient of Correlation – R
· Based on the variation from the mean of Y
· TOTAL VARIATION (y-mean) = EXPLAINED VARIATION (yp-mean) + UNEXPLAINED(y-Yp) VARIATION
The principle is that the total variation, at any x point, of an actual number from the mean is made up of 2 parts.
· 1. EXPLAINED VARIATION - The distance of the number on the regression line from the mean and 
2. UNEXPLAINED VARIATION - The left over, or the distance of the number from the predicted value on the line.
· R2= Explained Variation(yp-mean)/Total Variation
COEFFICIENT OF CORRELATION - R
This measure is showing the strength of the relationship. It is obtained by finding the square root of R2.
Note that R2 is always positive. The sign of R will be determined by the slope. If the slope is positive, there is a positive relationship. If the slope is negative, there is a negative, or inverse, relationship. 

COEFFICIENT OF CORRELATION – R (con’t)
Remember that a positive relationship means that as x increases, y increases. A negative relationship simply means that as x increases, y decreases.
	Remember, however, that R2 is always a decimal. When you take the square root of a decimal, you get a larger number. If R is reported, it seems high. However, R2 is not high.
	R2 is a more conservative measure.
You must know these terms and be able to calculate each one.
Use Excel’s =SQRT() function.
R=√R2
STANDARD ERROR OF THE ESTIMATE – Se
It measures each of the deviations of the actual Y values from the predicted (Yp) values (the values on the line). By definition of the Least Squares line, if we calculate each Y-Yp, some values are positive and some are negative. Finding the sum would yield zero. Therefore, as in the standard deviation, we square all the deviations, etc. Then we finally take the square root and obtain the standard error. 
Like the standard deviation, it is desirable that the standard error be small. If the regression is perfect, all the real values fall on the line and the standard error is zero.
This measure must be obtained by using Excel’s Data Analysis, Regression feature.
OR use the Excel function:   =STEYX(yrange, xrange)
What are the predicted values?
If it is determined that a strong relationship exists between the variables, we may use the Regression Line to predict values.
Caution: you may only predict values of Yp based on the range of x values collected in the sample.
To predict, you select a value for x and substitute it into the equation to find Yp.
Yp = slope * x  +  y-intercept


