Regression Student Project

1. Introduction

Regression analysis is a very helpful analysis tool in the actuarial routine works.  In this student project, I apply regression analysis to the income budget projection issue which is a real project for me given by supervisor.  There are two parameters that are very significant in my income budget model.  The first is the income of the same month of last year and the second is the average income of most recent three months.  The first parameter reflects the influence that income of the same month of last year on income of the current month this year.  The second parameter reflects the influence the average income of the most recent three months on income of the current month this year. 
In this project, we regress the income of each month in year 2008 on income of each month in year 2007. Then we apply proper regression analysis statistics to determine whether the regression coefficient parameters chosen are reasonable. The objective is to see how these two parameters (income of the same month of last year and average income of the most recent three months) affect the income for the current month. After we check the reasonableness and validity of the regression model, the model is expected to be used as the projection model for year 2009’s income projection, based on this year’s real income data. The rational is that with income data of year 2007 and year 2008, we can do an ex-post simulation, and then use the model and data of year 2008 to project data of the coming year 2009. This process is called “projection”.
2. Regression Model


In this section, we describe the regression model and the assumptions that are used in the regression model.  
2.1   Assumptions 

As we said in the previous Introduction section, we assume that two assumptions, both the income of the same month of last year and the average income of most recent three months, have influence on the income of the same month this year.

2.2   The regression model 

We fit the income data to the following multiple regression equation
Y = α + β1 * (1+AT) * X1+β2 * X2
Where,
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=
estimated monthly income for current year
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=
base value of monthly income
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=
coefficient for income of same month last year
AT
=
annual trend, which is 10%
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=
coefficient for income of most recent 3 months this year
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X


=
income of same month last year



[image: image6.wmf]2

X


=
average income of most recent 3 months this year
The regression model can be interpreted as follows – income of a month of this year will increase linearly as a function of income of the same month of last year due to the inflation factor β1 and will increase or decrease linearly as a function of the average income of the most recent three months of this year due to the change of the number of insured most recently.  
The null hypothesis is that β1 = 0 or β2 = 0 (i.e. the monthly income for current year has nothing to do with income of the same month last year or the most recent three months of this year), and we will  discusses the results of the regression analysis in a later section.

3. Data 


This section presents the data that is used in our regression model (see tab: “ NCOME “ of the attached Excel spreadsheet: “Budget Projection-Student Project.xls”).  
We have income data for 24 months, from 200701 to 200812, and with data of those 24 months, we derived parameters as shown in Table 1.  

Table 1. Parameter Values

	Parameter
	Description
	Value
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	coeff. for income of same month last year
	0.1846
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	coeff. for income of most recent 3 months of this year
	0.6296


We get β1 = 0 or β2 by formulas on page 86 of the text book by Pindyck and Rubinfeld.

(see tab: “Data1” of the attached Excel spreadsheet: “Budget Projection-Student Project.xls”).  
From tab: “Data1” of the attached Excel spreadsheet: “Budget Projection-Student Project.xls”, we see that 

β1 =  0.2031 / 1.10 = 0.1846
β2 =  0.6296

and

α = 14,474,046

So the regression equation is 
Y = 14,474,046 + 0.2031 X1 + 0.6296 X2
4. Data Analysis

4.1 Testing the effect of β1 using F statistics.

Table 2 shows the output of the regression analysis on the restricted model (i.e. β1= 0), and Table 3 shows output of the regression analysis on the unrestricted model (i.e. β1 ≠ 0). Then the F statistic is given by
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, since we have one restricted variable, X1



 N = 12, the number of observations

                                     k = 2, the number of estimated parameters, and therefore
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The computed value of the F statistic is 11.051 which is greater than the critical F value at the 5% significance level, which is 4.96.  Therefore based on the F statistic we reject the null hypothesis that 
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 = 0 and conclude that
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 ≠ 0, or in other words, the first parameter of our regression model (i.e. income of the same month of last year) does exert an influence on the income for the current month. 
4.2 Testing the effect of β2 using F statistics.
Similarly, we test the effect of β2 as we did in section 4.1 above. Table 4 shows the output of the regression analysis on the restricted model (i.e. β2= 0), Please note that Table 2 shows output of the regression analysis on the unrestricted model for both β1 ≠ 0 and β2 ≠ 0. Then the F statistic is also given by
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 N = 12, the number of observations

                                     k = 2, the number of estimated parameters, and
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The computed value of the F statistic is -2.877 which is not greater than the critical F value at the 5% significance level, which is 4.96.  Therefore based on the F statistic we can not reject the null hypothesis that β2= 0. Please note that failure to reject the null hypothesis does not mean that average income of the most recent three months does not affect the income for the current month. In other words, the second parameter of our regression model (i.e. average income of the most recent three months) might or might not affect the income for the current month. It has to be pointed out that there are multi-collinearity existing in out regression model, since there is somewhat linear relationship between the independent variables X1 and X2, since it is natural that the income of a month (X1) will have some relationship with and hence will affect income of next month, and the next month’s income will have some relationship with its own next month’s income and so on, till the income of a month affects income of 12 months later (which has something to do with X2, the average income 12 months after the month where X1 occurs) indirectly. However, our model is still one of the best short–period projection models, since the residuals are small enough as shown in Table 5 and Figure 1.
5. Conclusions


This project shows a concrete example of how regression analysis can be applied to actuarial analysis.  We see from the above analysis that even though multi-collinearity exists somewhat, the regression model given by equation Y = α + β1 * (1+AT) * X1+β2 * X2  still remains one of the good models for the purpose of income projections for short period, such as one year, in term of the model’s simplicity and accuracy. If some other ways are available to improve the model accuracy by reducing the multi-collinearity in the model, the model will become better and more robust. Although the on-line course did not cover this advanced topic, the course offers a very good first step for grasping the concepts of regression analysis, and as a very useful statistical analyzing tool regression analysis has many applications in the actuarial area, of which this student project is only one. 

Appendix. Tables and Figures
(Table 1 is on page 2 of the Student Project)

[image: image21.emf]Multiple R 0.457                

R Square 0.208                

Adjusted R 

Square

0.129                

Standard 

Error

1,965,161      

Observati-

ons

12.0                   

ANOVA

df SS (in 1,000,000) MS (in 1,000,000) F Significance F

Regression 1 10,172,419              10,172,419                2.6341       0.1357                 

Residual 10 38,618,593              3,861,859                  

Total 11 48,791,013             

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 21,737,483    34,239,249              0.63487                        0.53977    (54,552,317)      98,027,283    (54,552,317)    98,027,283    

Table 2. Output of Regression Analysis on Restricted Model (β1= 0)

[image: image22.emf]SUMMARY OUTPUT

Regression Statistics

Multiple R 0.4926

R Square 0.2427

Adjusted R 

Square

0.0744

Standard 

Error

2,026,259      

Observations 12

ANOVA

df

SS (in 

1,000,000)

MS (in 

1,000,000)

F Significance F

Regression 2 11,839,495          5,919,747    1.4418                  0.2863                 

Residual 9 36,951,517          4,105,724   

Total 11 48,791,013         

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 14,474,046    37,098,354          0.3902            0.7055                  (69,448,260)      98,396,353       (69,448,260)      98,396,353      

X Variable 1 0.2031              0.3187                    0.6372            0.5399                  (0.5178)                0.9239                  (0.5178)                0.9239                 

X Variable 2 0.6296              0.4864                    1.2945            0.2277                  (0.4706)                1.7299                  (0.4706)                1.7299                 

Table 3. Output of Un-Restricted Model 
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Regression Statistics

Multiple R

0.3188                 

R Square 0.1016                 

Adjusted R 

Square

0.0118                 

Standard 

Error

2,093,601         

Observations

12

ANOVA

df

SS (in 

1,000,000)

MS (in 

1,000,000)

F

Significance 

F

Regression

1 4,959,363      4,959,363       1.1315    0.3125           

Residual 1043,831,649   4,383,164      

Total 1148,791,013  

Coefficients

Standard 

Error

t Stat P-value

Lower 95%

Upper 95% Lower 95.0% Upper 95.0%

Intercept

53,228,174       22,637,944   2.3513               0.0406    2,787,692     103,668,657    2,787,692        103,668,657     

X Variable 1

0.3325                  0.3126              1.0637               0.3125    (0.3640)           1.0291                 (0.3640)              1.0291                   

Table 4. Output of Regression Analysis on Restricted Model (β2= 0)

[image: image24.emf]Projection Actual Residual % of Residual to Actual

Jan-08 76,084,537          80,269,704   4,185,167     5.21%

Feb-08 75,881,635          75,397,907   (483,728)       -0.64%

Mar-08 76,991,214          75,051,154   (1,940,060)   -2.58%

Apr-08 76,507,470          75,571,333   (936,137)       -1.24%

May-08 76,993,602          75,870,515   (1,123,087)   -1.48%

Jun-08 77,284,921          76,660,552   (624,369)       -0.81%

Jul-08 77,198,384          77,338,600   140,216         0.18%

Aug-08 78,004,959          76,714,157   (1,290,802)   -1.68%

Sep-08 77,930,040          76,567,316   (1,362,724)   -1.78%

Oct-08 78,693,077          77,385,053   (1,308,024)   -1.69%

Nov-08 78,837,617          78,660,605   (177,012)       -0.23%

Dec-08 78,808,662          82,107,909   3,299,247     4.02%


               Table 5. Projected Income vs. Actual Income for Year 2008
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Figure 1. Projected vs. Actual Income for Year 2008
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Knowledge

		Linear trendlines

		A linear trendline is a best-fit straight line that is used with simple linear data sets. 

		Your data is linear if the pattern in its data points resembles a line. A linear trendline usually shows that something is increasing or decreasing at a steady rate.

		Logarithmic trendlines

		A logarithmic trendline is a best-fit curved line that is used when the rate of change in the data increases or decreases quickly and then levels out. 

		A logarithmic trendline can use both negative and positive values.

		Polynomial trendlines

		A polynomial trendline is a curved line that is used when data fluctuates. It is useful, for example, for analyzing gains and losses over a large data set

		Power trendlines

		A power trendline is a curved line that is used with data sets that compare measurements that increase at a specific rate 

		— for example, the acceleration of a race car at 1-second intervals. You cannot create a power trendline if your data contains zero or negative values

		Exponential trendlines

		An exponential trendline is a curved line that is used when data values rise or fall at constantly increasing rates. 

		You cannot create an exponential trendline if your data contains zero or negative values.

		R-squared value 

		A trendline that displays an R-squared value on a chart by using the following equation:



		Function       Description 

		FORECAST    Project values 

		TREND           Project values that fit a straight trend line 

		GROWTH      Project values that fit an exponential curve 

		LINEST           Calculate a straight line from existing data 

		LOGEST         Calculate an exponential curve from existing data 





INCOME

						January 2007 Actual		February 2007 Actual		March 2007 Actual		April 2007 Actual		May 2007 Actual		June 2007 Actual		July 2007 Actual		August 2007 Actual		September 2007 Actual		October 2007 Actual		November 2007 Actual		December 2007 Actual		January 2008 Projection (Mike)		February 2008 Projection (Mike)		March 2008 Projection (Mike)		April 2008 Projection (Mike)		May 2008 Projection (Mike)		June 2008 Projection (Mike)		July 2008 Projection (Mike)		August 2008 Projection (Mike)		September 2008 Projection (Mike)		October 2008 Projection (Mike)		November 2008 Projection (Mike)		December 2008 Projection (Mike)

				INCOME    - SUB DUES		72,676,550		70,872,345		74,880,523		68,858,275		70,815,232		71,100,620		70,370,885		73,628,972		72,214,713		75,305,718		74,472,686		73,469,485		76,084,537

bcmikdu: bcmikdu:
O2:Z2 shows the regression projection results
		75,881,635		76,991,214		76,507,470		76,993,602		77,284,921		77,198,384		78,004,959		77,930,040		78,693,077		78,837,617		78,808,662

																														94.79%		100.64%		102.58%		101.24%		101.48%		100.81%		99.82%		101.68%		101.78%		101.69%		100.23%		95.98%





																												Avg.		100.23%

																												Avg.		77,434,676



																														β'1		=		0.2031

																										2009 Revenue Trend		10%		β1=β'1/(1+10%)		=		0.1846

																														β2		=		0.6296

																														α=Y-β1X1-β2X2		=		14,474,046





																														January 2008 Actual		February 2008 Actual		March 2008 Actual		April 2008 Actual		May 2008 Actual		June 2008 Actual		July 2008 Actual		August 2008 Actual		September 2008 Actual		October 2008 Actual		November 2008 Actual		December 2008 Actual

																														80,269,704		75,397,907		75,051,154		75,571,333		75,870,515		76,660,552		77,338,600		76,714,157		76,567,316		77,385,053		78,660,605		82,107,909





																												26.14%		75,861,071

bcmikdu: bcmikdu:
O19:Z19 shows the Time Series projection results		

bcmikdu: bcmikdu:
O2:Z2 shows the regression projection results
		75,479,008		76,879,295		75,987,117		76,580,862		76,934,199		76,737,885		77,859,570		77,767,722		78,861,738		79,145,093		79,173,121

																														94.51%		100.11%		102.44%		100.55%		100.94%		100.36%		99.22%		101.49%		101.57%		101.91%		100.62%		96.43%

																												Avg.		77,272,223

																												Avg.		100.01%

																																		 





Data1

				X1		X2		Y		X1i		X1i2		X2i		X2i2		Yi		X1iYi		X2iYi		X1iX2i

		1		72,676,550		74,415,963		80,269,704		287,716		82,780,688,467		(2,237,193)		5,005,030,715,053		2,970,137		854,556,903,161		(6,644,768,321,367)		(643,676,850,904)

		2		70,872,345		74,675,569		75,397,907		(1,516,489)		2,299,737,876,128		(1,977,586)		3,910,847,150,590		(1,901,660)		2,883,845,964,227		3,760,696,724,505		2,998,987,048,982

		3		74,880,523		75,145,219		75,051,154		2,491,689		6,208,515,733,847		(1,507,937)		2,273,872,799,528		(2,248,413)		(5,602,346,896,669)		3,390,464,387,664		(3,757,309,549,749)

		4		68,858,275		76,319,129		75,571,333		(3,530,559)		12,464,844,498,775		(334,027)		111,574,091,010		(1,728,234)		6,101,631,820,941		577,276,986,578		1,179,302,206,619

		5		70,815,232		76,460,106		75,870,515		(1,573,602)		2,476,222,205,336		(193,049)		37,268,069,280		(1,429,052)		2,248,758,740,087		275,877,641,479		303,782,851,228

		6		71,100,620		76,830,762		76,660,552		(1,288,214)		1,659,494,450,987		177,606		31,544,022,516		(639,015)		823,187,963,556		(113,493,149,058)		(228,794,952,581)

		7		70,370,885		76,928,664		77,338,600		(2,017,949)		4,072,116,821,302		275,509		75,905,064,039		39,033		(78,766,422,144)		10,753,909,563		(555,962,488,030)

		8		73,628,972		77,158,969		76,714,157		1,240,138		1,537,943,085,803		505,813		255,847,268,336		(585,410)		(725,989,485,062)		(296,108,306,725)		627,278,675,996

		9		72,214,713		77,496,088		76,567,316		(174,121)		30,318,006,560		842,932		710,535,139,260		(732,251)		127,500,046,797		(617,238,210,112)		(146,771,962,627)

		10		75,305,718		77,711,128		77,385,053		2,916,884		8,508,214,214,045		1,057,972		1,119,305,287,358		85,486		249,352,531,046		90,441,727,825		3,085,982,688,829

		11		74,472,686		78,209,359		78,660,605		2,083,852		4,342,440,547,139		1,556,203		2,421,767,783,356		1,361,038		2,836,202,038,401		2,118,051,291,718		3,242,897,256,806

		12		73,469,485		78,486,911		82,107,909		1,080,651		1,167,807,304,235		1,833,756		3,362,659,502,030		4,808,342		5,196,141,103,368		8,817,323,787,260		1,981,650,405,123

		Total		868,666,004		919,837,867		927,594,805		(0)		44,850,435,432,625		(0)		19,316,156,892,356		0		14,914,074,307,711		11,369,278,469,330		8,087,365,329,690

		Avg.		72,388,834		76,653,156		77,299,567				f

												8.66338047507052E+26				b				a		c		d

												e

																β'1=(a*b-c*d)/(e-d2)		=		0.2449

																β1=β'1/(1+10%)		=		0.2226

																β2=(c*f-a*d)/(e-d2)		=		0.4861

																α=Y-β1X1-β2X2		=		22,314,688

				X1		=		income of same month last year

				X2		=		income of most recent 3 months this year



				Y		=		estimated monthly income for current year

																		 

																		 





β1=0

		β1=0

														Numerator of F		-1.1922452339

		SUMMARY OUTPUT												Denorminator of F		-0.1078867735



		Regression Statistics												F = 		11.051

		Multiple R		0.457

		R Square		0.208

		Adjusted R Square		0.129																				 

		Standard Error		1,965,161

		Observations		12.0



		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		10,172,419,944,679		10,172,419,944,679		2.6341		0.1357

		Residual		10		38,618,593,228,738		3,861,859,322,874

		Total		11		48,791,013,173,417



				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		21,737,483		34,239,249		0.63487		0.53977		(54,552,317)		98,027,283		(54,552,317)		98,027,283

		X Variable 1		0.7269		0.4479		1.6230		0.1357		(0.2710)		1.7248		(0.2710)		1.7248







β1<>0

		SUMMARY OUTPUT



		Regression Statistics

		Multiple R		0.4926

		R Square		0.2427

		Adjusted R Square		0.0744

		Standard Error		2,026,259

		Observat-ions		12



		ANOVA

				df		SS (in 1,000,000)		MS (in 1,000,000)		F		Significance F

		Regression		2		11,839,495		5,919,747		1.4418		0.2863

		Residual		9		36,951,517		4,105,724

		Total		11		48,791,013



				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		14,474,046		37,098,354		0.3902		0.7055		(69,448,260)		98,396,353		(69,448,260)		98,396,353

		X Variable 1		0.2031		0.3187		0.6372		0.5399		(0.5178)		0.9239		(0.5178)		0.9239

		X Variable 2		0.6296		0.4864		1.2945		0.2277		(0.4706)		1.7299		(0.4706)		1.7299







β2=0

		β1=0

														Numerator of F		-1.1922452339

														Denorminator of F		-0.1078867735



														F = 		11.051

		SUMMARY OUTPUT



		Regression Statistics

		Multiple R		0.3188

		R Square		0.1016

		Adjusted R Square		0.0118

		Standard Error		2,093,601

		Observations		12



		ANOVA

				df		SS (in 1,000,000)		MS (in 1,000,000)		F		Significance F

		Regression		1		4,959,363		4,959,363		1.1315		0.3125

		Residual		10		43,831,649		4,383,164

		Total		11		48,791,013



				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		53,228,174		22,637,944		2.3513		0.0406		2,787,692		103,668,657		2,787,692		103,668,657

		X Variable 1		0.3325		0.3126		1.0637		0.3125		(0.3640)		1.0291		(0.3640)		1.0291
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Knowledge

		Linear trendlines

		A linear trendline is a best-fit straight line that is used with simple linear data sets.

		Your data is linear if the pattern in its data points resembles a line. A linear trendline usually shows that something is increasing or decreasing at a steady rate.

		Logarithmic trendlines

		A logarithmic trendline is a best-fit curved line that is used when the rate of change in the data increases or decreases quickly and then levels out.

		A logarithmic trendline can use both negative and positive values.

		Polynomial trendlines

		A polynomial trendline is a curved line that is used when data fluctuates. It is useful, for example, for analyzing gains and losses over a large data set

		Power trendlines

		A power trendline is a curved line that is used with data sets that compare measurements that increase at a specific rate

		— for example, the acceleration of a race car at 1-second intervals. You cannot create a power trendline if your data contains zero or negative values

		Exponential trendlines

		An exponential trendline is a curved line that is used when data values rise or fall at constantly increasing rates.

		You cannot create an exponential trendline if your data contains zero or negative values.

		R-squared value

		A trendline that displays an R-squared value on a chart by using the following equation:

		Function       Description

		FORECAST    Project values

		TREND           Project values that fit a straight trend line

		GROWTH      Project values that fit an exponential curve

		LINEST           Calculate a straight line from existing data

		LOGEST         Calculate an exponential curve from existing data





INCOME

						January 2007 Actual		February 2007 Actual		March 2007 Actual		April 2007 Actual		May 2007 Actual		June 2007 Actual		July 2007 Actual		August 2007 Actual		September 2007 Actual		October 2007 Actual		November 2007 Actual		December 2007 Actual		January 2008 Projection (Mike)		February 2008 Projection (Mike)		March 2008 Projection (Mike)		April 2008 Projection (Mike)		May 2008 Projection (Mike)		June 2008 Projection (Mike)		July 2008 Projection (Mike)		August 2008 Projection (Mike)		September 2008 Projection (Mike)		October 2008 Projection (Mike)		November 2008 Projection (Mike)		December 2008 Projection (Mike)

				INCOME    - SUB DUES		72,676,550		70,872,345		74,880,523		68,858,275		70,815,232		71,100,620		70,370,885		73,628,972		72,214,713		75,305,718		74,472,686		73,469,485		76,084,537		75,881,635		76,991,214		76,507,470		76,993,602		77,284,921		77,198,384		78,004,959		77,930,040		78,693,077		78,837,617		78,808,662

																														94.79%		100.64%		102.58%		101.24%		101.48%		100.81%		99.82%		101.68%		101.78%		101.69%		100.23%		95.98%

																												Avg.		100.23%

																												Avg.		77,434,676

																														β'1		=		0.2031

																										2009 Revenue Trend		10%		β1=β'1/(1+10%)		=		0.1846

																														β2		=		0.6296

																														α=Y-β1X1-β2X2		=		14,474,046

																														January 2008 Actual		February 2008 Actual		March 2008 Actual		April 2008 Actual		May 2008 Actual		June 2008 Actual		July 2008 Actual		August 2008 Actual		September 2008 Actual		October 2008 Actual		November 2008 Actual		December 2008 Actual

																														80,269,704		75,397,907		75,051,154		75,571,333		75,870,515		76,660,552		77,338,600		76,714,157		76,567,316		77,385,053		78,660,605		82,107,909

																												26.14%		75,861,071		75,479,008		76,879,295		75,987,117		76,580,862		76,934,199		76,737,885		77,859,570		77,767,722		78,861,738		79,145,093		79,173,121

																														94.51%		100.11%		102.44%		100.55%		100.94%		100.36%		99.22%		101.49%		101.57%		101.91%		100.62%		96.43%

																												Avg.		77,272,223

																												Avg.		100.01%



bcmikdu:
O2:Z2 shows the regression projection results

bcmikdu:
O19:Z19 shows the Time Series projection results



Data1

								Y

		1		72,676,550		74,415,963		80,269,704		287,716		82,780,688,467		(2,237,193)		5,005,030,715,053		2,970,137		854,556,903,161		(6,644,768,321,367)		(643,676,850,904)

		2		70,872,345		74,675,569		75,397,907		(1,516,489)		2,299,737,876,128		(1,977,586)		3,910,847,150,590		(1,901,660)		2,883,845,964,227		3,760,696,724,505		2,998,987,048,982

		3		74,880,523		75,145,219		75,051,154		2,491,689		6,208,515,733,847		(1,507,937)		2,273,872,799,528		(2,248,413)		(5,602,346,896,669)		3,390,464,387,664		(3,757,309,549,749)

		4		68,858,275		76,319,129		75,571,333		(3,530,559)		12,464,844,498,775		(334,027)		111,574,091,010		(1,728,234)		6,101,631,820,941		577,276,986,578		1,179,302,206,619

		5		70,815,232		76,460,106		75,870,515		(1,573,602)		2,476,222,205,336		(193,049)		37,268,069,280		(1,429,052)		2,248,758,740,087		275,877,641,479		303,782,851,228

		6		71,100,620		76,830,762		76,660,552		(1,288,214)		1,659,494,450,987		177,606		31,544,022,516		(639,015)		823,187,963,556		(113,493,149,058)		(228,794,952,581)

		7		70,370,885		76,928,664		77,338,600		(2,017,949)		4,072,116,821,302		275,509		75,905,064,039		39,033		(78,766,422,144)		10,753,909,563		(555,962,488,030)

		8		73,628,972		77,158,969		76,714,157		1,240,138		1,537,943,085,803		505,813		255,847,268,336		(585,410)		(725,989,485,062)		(296,108,306,725)		627,278,675,996

		9		72,214,713		77,496,088		76,567,316		(174,121)		30,318,006,560		842,932		710,535,139,260		(732,251)		127,500,046,797		(617,238,210,112)		(146,771,962,627)

		10		75,305,718		77,711,128		77,385,053		2,916,884		8,508,214,214,045		1,057,972		1,119,305,287,358		85,486		249,352,531,046		90,441,727,825		3,085,982,688,829

		11		74,472,686		78,209,359		78,660,605		2,083,852		4,342,440,547,139		1,556,203		2,421,767,783,356		1,361,038		2,836,202,038,401		2,118,051,291,718		3,242,897,256,806

		12		73,469,485		78,486,911		82,107,909		1,080,651		1,167,807,304,235		1,833,756		3,362,659,502,030		4,808,342		5,196,141,103,368		8,817,323,787,260		1,981,650,405,123

		Total		868,666,004		919,837,867		927,594,805		(0)		44,850,435,432,625		(0)		19,316,156,892,356		0		14,914,074,307,711		11,369,278,469,330		8,087,365,329,690

		Avg.		72,388,834		76,653,156		77,299,567				f

												8.66338047507052E+26				b				a		c		d

												e

																		=		0.2449

																		=		0.2226

																		=		0.4861

																		=		22,314,688

						=		income of same month last year

						=		income of most recent 3 months this year

				Y		=		estimated monthly income for current year





β1=0

		β1=0

														Numerator of F		-1.1922452339

		SUMMARY OUTPUT												Denorminator of F		-0.1078867735

		Regression Statistics												F =		11.051

		Multiple R		0.457

		R Square		0.208

		Adjusted R Square		0.129

		Standard Error		1,965,161

		Observations		12.0

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		10,172,419,944,679		10,172,419,944,679		2.6341		0.1357

		Residual		10		38,618,593,228,738		3,861,859,322,874

		Total		11		48,791,013,173,417

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		21,737,483		34,239,249		0.63487		0.53977		(54,552,317)		98,027,283		(54,552,317)		98,027,283

		X Variable 1		0.7269		0.4479		1.6230		0.1357		(0.2710)		1.7248		(0.2710)		1.7248





β1<>0

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.4926

		R Square		0.2427

		Adjusted R Square		0.0744

		Standard Error		2,026,259

		Observat-ions		12

		ANOVA

				df		SS (in 1,000,000)		MS (in 1,000,000)		F		Significance F

		Regression		2		11,839,495		5,919,747		1.4418		0.2863

		Residual		9		36,951,517		4,105,724

		Total		11		48,791,013

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		14,474,046		37,098,354		0.3902		0.7055		(69,448,260)		98,396,353		(69,448,260)		98,396,353

		X Variable 1		0.2031		0.3187		0.6372		0.5399		(0.5178)		0.9239		(0.5178)		0.9239

		X Variable 2		0.6296		0.4864		1.2945		0.2277		(0.4706)		1.7299		(0.4706)		1.7299





β2=0

		β1=0

														Numerator of F		0.3103707282

														Denorminator of F		-0.1078867735

														F =		-2.877

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.3188

		R Square		0.1016

		Adjusted R Square		0.0118

		Standard Error		2,093,601

		Observations		12

		ANOVA

				df		SS (in 1,000,000)		MS (in 1,000,000)		F		Significance F

		Regression		1		4,959,363		4,959,363		1.1315		0.3125

		Residual		10		43,831,649		4,383,164

		Total		11		48,791,013

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		53,228,174		22,637,944		2.3513		0.0406		2,787,692		103,668,657		2,787,692		103,668,657

		X Variable 1		0.3325		0.3126		1.0637		0.3125		(0.3640)		1.0291		(0.3640)		1.0291





Regression of X2 on X1

		





Sheet1

				Projection		Actual		Residual		% of Residual to Actual

		Jan-08		76,084,537		80,269,704		4,185,167		5.21%

		Feb-08		75,881,635		75,397,907		(483,728)		-0.64%

		Mar-08		76,991,214		75,051,154		(1,940,060)		-2.58%

		Apr-08		76,507,470		75,571,333		(936,137)		-1.24%

		May-08		76,993,602		75,870,515		(1,123,087)		-1.48%

		Jun-08		77,284,921		76,660,552		(624,369)		-0.81%

		Jul-08		77,198,384		77,338,600		140,216		0.18%

		Aug-08		78,004,959		76,714,157		(1,290,802)		-1.68%

		Sep-08		77,930,040		76,567,316		(1,362,724)		-1.78%

		Oct-08		78,693,077		77,385,053		(1,308,024)		-1.69%

		Nov-08		78,837,617		78,660,605		(177,012)		-0.23%

		Dec-08		78,808,662		82,107,909		3,299,247		4.02%
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Knowledge

		Linear trendlines

		A linear trendline is a best-fit straight line that is used with simple linear data sets.

		Your data is linear if the pattern in its data points resembles a line. A linear trendline usually shows that something is increasing or decreasing at a steady rate.

		Logarithmic trendlines

		A logarithmic trendline is a best-fit curved line that is used when the rate of change in the data increases or decreases quickly and then levels out.

		A logarithmic trendline can use both negative and positive values.

		Polynomial trendlines

		A polynomial trendline is a curved line that is used when data fluctuates. It is useful, for example, for analyzing gains and losses over a large data set

		Power trendlines

		A power trendline is a curved line that is used with data sets that compare measurements that increase at a specific rate

		— for example, the acceleration of a race car at 1-second intervals. You cannot create a power trendline if your data contains zero or negative values

		Exponential trendlines

		An exponential trendline is a curved line that is used when data values rise or fall at constantly increasing rates.

		You cannot create an exponential trendline if your data contains zero or negative values.

		R-squared value

		A trendline that displays an R-squared value on a chart by using the following equation:

		Function       Description

		FORECAST    Project values

		TREND           Project values that fit a straight trend line

		GROWTH      Project values that fit an exponential curve

		LINEST           Calculate a straight line from existing data

		LOGEST         Calculate an exponential curve from existing data





INCOME

						January 2007 Actual		February 2007 Actual		March 2007 Actual		April 2007 Actual		May 2007 Actual		June 2007 Actual		July 2007 Actual		August 2007 Actual		September 2007 Actual		October 2007 Actual		November 2007 Actual		December 2007 Actual		January 2008 Projection (Mike)		February 2008 Projection (Mike)		March 2008 Projection (Mike)		April 2008 Projection (Mike)		May 2008 Projection (Mike)		June 2008 Projection (Mike)		July 2008 Projection (Mike)		August 2008 Projection (Mike)		September 2008 Projection (Mike)		October 2008 Projection (Mike)		November 2008 Projection (Mike)		December 2008 Projection (Mike)

				INCOME    - SUB DUES		72,676,550		70,872,345		74,880,523		68,858,275		70,815,232		71,100,620		70,370,885		73,628,972		72,214,713		75,305,718		74,472,686		73,469,485		76,084,537		75,881,635		76,991,214		76,507,470		76,993,602		77,284,921		77,198,384		78,004,959		77,930,040		78,693,077		78,837,617		78,808,662

																														94.79%		100.64%		102.58%		101.24%		101.48%		100.81%		99.82%		101.68%		101.78%		101.69%		100.23%		95.98%

																												Avg.		100.23%

																												Avg.		77,434,676

																														β'1		=		0.2031

																										2009 Revenue Trend		10%		β1=β'1/(1+10%)		=		0.1846

																														β2		=		0.6296

																														α=Y-β1X1-β2X2		=		14,474,046

																														January 2008 Actual		February 2008 Actual		March 2008 Actual		April 2008 Actual		May 2008 Actual		June 2008 Actual		July 2008 Actual		August 2008 Actual		September 2008 Actual		October 2008 Actual		November 2008 Actual		December 2008 Actual

																														80,269,704		75,397,907		75,051,154		75,571,333		75,870,515		76,660,552		77,338,600		76,714,157		76,567,316		77,385,053		78,660,605		82,107,909

																												26.14%		75,861,071		75,479,008		76,879,295		75,987,117		76,580,862		76,934,199		76,737,885		77,859,570		77,767,722		78,861,738		79,145,093		79,173,121

																														94.51%		100.11%		102.44%		100.55%		100.94%		100.36%		99.22%		101.49%		101.57%		101.91%		100.62%		96.43%

																												Avg.		77,272,223

																												Avg.		100.01%



bcmikdu:
O2:Z2 shows the regression projection results

bcmikdu:
O19:Z19 shows the Time Series projection results



Data1

								Y

		1		72,676,550		74,415,963		80,269,704		287,716		82,780,688,467		(2,237,193)		5,005,030,715,053		2,970,137		854,556,903,161		(6,644,768,321,367)		(643,676,850,904)

		2		70,872,345		74,675,569		75,397,907		(1,516,489)		2,299,737,876,128		(1,977,586)		3,910,847,150,590		(1,901,660)		2,883,845,964,227		3,760,696,724,505		2,998,987,048,982

		3		74,880,523		75,145,219		75,051,154		2,491,689		6,208,515,733,847		(1,507,937)		2,273,872,799,528		(2,248,413)		(5,602,346,896,669)		3,390,464,387,664		(3,757,309,549,749)

		4		68,858,275		76,319,129		75,571,333		(3,530,559)		12,464,844,498,775		(334,027)		111,574,091,010		(1,728,234)		6,101,631,820,941		577,276,986,578		1,179,302,206,619

		5		70,815,232		76,460,106		75,870,515		(1,573,602)		2,476,222,205,336		(193,049)		37,268,069,280		(1,429,052)		2,248,758,740,087		275,877,641,479		303,782,851,228

		6		71,100,620		76,830,762		76,660,552		(1,288,214)		1,659,494,450,987		177,606		31,544,022,516		(639,015)		823,187,963,556		(113,493,149,058)		(228,794,952,581)

		7		70,370,885		76,928,664		77,338,600		(2,017,949)		4,072,116,821,302		275,509		75,905,064,039		39,033		(78,766,422,144)		10,753,909,563		(555,962,488,030)

		8		73,628,972		77,158,969		76,714,157		1,240,138		1,537,943,085,803		505,813		255,847,268,336		(585,410)		(725,989,485,062)		(296,108,306,725)		627,278,675,996

		9		72,214,713		77,496,088		76,567,316		(174,121)		30,318,006,560		842,932		710,535,139,260		(732,251)		127,500,046,797		(617,238,210,112)		(146,771,962,627)

		10		75,305,718		77,711,128		77,385,053		2,916,884		8,508,214,214,045		1,057,972		1,119,305,287,358		85,486		249,352,531,046		90,441,727,825		3,085,982,688,829

		11		74,472,686		78,209,359		78,660,605		2,083,852		4,342,440,547,139		1,556,203		2,421,767,783,356		1,361,038		2,836,202,038,401		2,118,051,291,718		3,242,897,256,806

		12		73,469,485		78,486,911		82,107,909		1,080,651		1,167,807,304,235		1,833,756		3,362,659,502,030		4,808,342		5,196,141,103,368		8,817,323,787,260		1,981,650,405,123

		Total		868,666,004		919,837,867		927,594,805		(0)		44,850,435,432,625		(0)		19,316,156,892,356		0		14,914,074,307,711		11,369,278,469,330		8,087,365,329,690

		Avg.		72,388,834		76,653,156		77,299,567				f

												8.66338047507052E+26				b				a		c		d

												e

																		=		0.2449

																		=		0.2226

																		=		0.4861

																		=		22,314,688

						=		income of same month last year

						=		income of most recent 3 months this year

				Y		=		estimated monthly income for current year





β1=0

		β1=0

														Numerator of F		-1.1922452339

		SUMMARY OUTPUT												Denorminator of F		-0.1078867735

		Regression Statistics												F =		11.051

		Multiple R		0.457

		R Square		0.208

		Adjusted R Square		0.129

		Standard Error		1,965,161

		Observations		12.0

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		10,172,419,944,679		10,172,419,944,679		2.6341		0.1357

		Residual		10		38,618,593,228,738		3,861,859,322,874

		Total		11		48,791,013,173,417

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		21,737,483		34,239,249		0.63487		0.53977		(54,552,317)		98,027,283		(54,552,317)		98,027,283

		X Variable 1		0.7269		0.4479		1.6230		0.1357		(0.2710)		1.7248		(0.2710)		1.7248





β1<>0

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.4926

		R Square		0.2427

		Adjusted R Square		0.0744

		Standard Error		2,026,259

		Observat-ions		12

		ANOVA

				df		SS (in 1,000,000)		MS (in 1,000,000)		F		Significance F

		Regression		2		11,839,495		5,919,747		1.4418		0.2863

		Residual		9		36,951,517		4,105,724

		Total		11		48,791,013

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		14,474,046		37,098,354		0.3902		0.7055		(69,448,260)		98,396,353		(69,448,260)		98,396,353

		X Variable 1		0.2031		0.3187		0.6372		0.5399		(0.5178)		0.9239		(0.5178)		0.9239

		X Variable 2		0.6296		0.4864		1.2945		0.2277		(0.4706)		1.7299		(0.4706)		1.7299





β2=0

		β1=0

														Numerator of F		0.3103707282

														Denorminator of F		-0.1078867735

														F =		-2.877

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.3188

		R Square		0.1016

		Adjusted R Square		0.0118

		Standard Error		2,093,601

		Observations		12

		ANOVA

				df		SS (in 1,000,000)		MS (in 1,000,000)		F		Significance F

		Regression		1		4,959,363		4,959,363		1.1315		0.3125

		Residual		10		43,831,649		4,383,164

		Total		11		48,791,013

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		53,228,174		22,637,944		2.3513		0.0406		2,787,692		103,668,657		2,787,692		103,668,657

		X Variable 1		0.3325		0.3126		1.0637		0.3125		(0.3640)		1.0291		(0.3640)		1.0291





ProjVs.Actual

				Projection		Actual		Residual		% of Residual to Actual

		Jan-08		76,084,537		80,269,704		4,185,167		5.21%

		Feb-08		75,881,635		75,397,907		(483,728)		-0.64%

		Mar-08		76,991,214		75,051,154		(1,940,060)		-2.58%

		Apr-08		76,507,470		75,571,333		(936,137)		-1.24%

		May-08		76,993,602		75,870,515		(1,123,087)		-1.48%

		Jun-08		77,284,921		76,660,552		(624,369)		-0.81%

		Jul-08		77,198,384		77,338,600		140,216		0.18%

		Aug-08		78,004,959		76,714,157		(1,290,802)		-1.68%

		Sep-08		77,930,040		76,567,316		(1,362,724)		-1.78%

		Oct-08		78,693,077		77,385,053		(1,308,024)		-1.69%

		Nov-08		78,837,617		78,660,605		(177,012)		-0.23%

		Dec-08		78,808,662		82,107,909		3,299,247		4.02%
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Knowledge

		Linear trendlines

		A linear trendline is a best-fit straight line that is used with simple linear data sets. 

		Your data is linear if the pattern in its data points resembles a line. A linear trendline usually shows that something is increasing or decreasing at a steady rate.

		Logarithmic trendlines

		A logarithmic trendline is a best-fit curved line that is used when the rate of change in the data increases or decreases quickly and then levels out. 

		A logarithmic trendline can use both negative and positive values.

		Polynomial trendlines

		A polynomial trendline is a curved line that is used when data fluctuates. It is useful, for example, for analyzing gains and losses over a large data set

		Power trendlines

		A power trendline is a curved line that is used with data sets that compare measurements that increase at a specific rate 

		— for example, the acceleration of a race car at 1-second intervals. You cannot create a power trendline if your data contains zero or negative values

		Exponential trendlines

		An exponential trendline is a curved line that is used when data values rise or fall at constantly increasing rates. 

		You cannot create an exponential trendline if your data contains zero or negative values.

		R-squared value 

		A trendline that displays an R-squared value on a chart by using the following equation:



		Function       Description 

		FORECAST    Project values 

		TREND           Project values that fit a straight trend line 

		GROWTH      Project values that fit an exponential curve 

		LINEST           Calculate a straight line from existing data 

		LOGEST         Calculate an exponential curve from existing data 





INCOME

						January 2007 Actual		February 2007 Actual		March 2007 Actual		April 2007 Actual		May 2007 Actual		June 2007 Actual		July 2007 Actual		August 2007 Actual		September 2007 Actual		October 2007 Actual		November 2007 Actual		December 2007 Actual		January 2008 Projection (Mike)		February 2008 Projection (Mike)		March 2008 Projection (Mike)		April 2008 Projection (Mike)		May 2008 Projection (Mike)		June 2008 Projection (Mike)		July 2008 Projection (Mike)		August 2008 Projection (Mike)		September 2008 Projection (Mike)		October 2008 Projection (Mike)		November 2008 Projection (Mike)		December 2008 Projection (Mike)

				INCOME    - SUB DUES		72,676,550		70,872,345		74,880,523		68,858,275		70,815,232		71,100,620		70,370,885		73,628,972		72,214,713		75,305,718		74,472,686		73,469,485		75,861,071		75,479,008		76,879,295		75,987,117		76,580,862		76,934,199		76,737,885		77,859,570		77,767,722		78,861,738		79,145,093		79,173,121

																														94.51%		100.11%		102.44%		100.55%		100.94%		100.36%		99.22%		101.49%		101.57%		101.91%		100.62%		96.43%





																														100.01%

																												2009 Revenue Trend		10%



																														January 2008 Actual		February 2008 Actual		March 2008 Actual		April 2008 Actual		May 2008 Actual		June 2008 Actual		July 2008 Actual		August 2008 Actual		September 2008 Actual		October 2008 Actual		November 2008 Actual		December 2008 Actual

																														80,269,704		75,397,907		75,051,154		75,571,333		75,870,515		76,660,552		77,338,600		76,714,157		76,567,316		77,385,053		78,660,605		82,107,909





																												26.14%		75,861,071		75,479,008		76,879,295		75,987,117		76,580,862		76,934,199		76,737,885		77,859,570		77,767,722		78,861,738		79,145,093		79,173,121

																														94.51%		100.11%		102.44%		100.55%		100.94%		100.36%		99.22%		101.49%		101.57%		101.91%		100.62%		96.43%

																														77,272,223

																														100.01%





Data1

				X1		X2		Y		X1i		X1i2		X2i		X2i2		Yi		X1iYi		X2iYi		X1iX2i

		1		72,676,550		74,415,963		80,269,704		287,716		82,780,688,467		(2,022,601)		4,090,914,357,784		2,970,137		854,556,903,161		(6,007,401,569,277)		(581,935,311,694)

		2		70,872,345		74,601,081		75,397,907		(1,516,489)		2,299,737,876,128		(1,837,483)		3,376,344,373,942		(1,901,660)		2,883,845,964,227		3,494,268,384,685		2,786,522,391,729

		3		74,880,523		74,936,521		75,051,154		2,491,689		6,208,515,733,847		(1,502,043)		2,256,131,728,952		(2,248,413)		(5,602,346,896,669)		3,377,212,051,494		(3,742,623,322,862)

		4		68,858,275		76,073,125		75,571,333		(3,530,559)		12,464,844,498,775		(365,439)		133,545,835,972		(1,728,234)		6,101,631,820,941		631,564,544,848		1,290,204,665,487

		5		70,815,232		76,115,140		75,870,515		(1,573,602)		2,476,222,205,336		(323,424)		104,603,118,210		(1,429,052)		2,248,758,740,087		462,189,817,073		508,940,629,208

		6		71,100,620		76,482,425		76,660,552		(1,288,214)		1,659,494,450,987		43,861		1,923,766,562		(639,015)		823,187,963,556		(28,027,689,353)		(56,502,034,789)

		7		70,370,885		76,500,726		77,338,600		(2,017,949)		4,072,116,821,302		62,162		3,864,139,455		39,033		(78,766,422,144)		2,426,372,081		(125,440,134,224)

		8		73,628,972		76,750,982		76,714,157		1,240,138		1,537,943,085,803		312,418		97,605,144,828		(585,410)		(725,989,485,062)		(182,892,776,805)		387,441,811,924

		9		72,214,713		77,177,218		76,567,316		(174,121)		30,318,006,560		738,654		545,609,735,873		(732,251)		127,500,046,797		(540,880,193,769)		(128,614,927,406)

		10		75,305,718		77,455,059		77,385,053		2,916,884		8,508,214,214,045		1,016,495		1,033,262,129,412		85,486		249,352,531,046		86,896,008,729		2,964,998,404,097

		11		74,472,686		78,163,010		78,660,605		2,083,852		4,342,440,547,139		1,724,446		2,973,713,986,355		1,361,038		2,836,202,038,401		2,347,036,383,130		3,593,490,808,384

		12		73,469,485		78,591,518		82,107,909		1,080,651		1,167,807,304,235		2,152,954		4,635,209,443,784		4,808,342		5,196,141,103,368		10,352,137,307,557		2,326,592,238,685

		Total		868,666,004		917,262,767		927,594,805		(0)		44,850,435,432,625		(0)		19,252,727,761,129		0		14,914,074,307,711		13,994,528,640,393		9,223,075,218,540

		Avg.		72,388,834		76,438,564		77,299,567				f

												8.63493223352437E+26				b				a		c		d

												e

																β'1=(a*b-c*d)/(e-d2)		=		0.2031

																β1=β'1/(1+10%)		=		0.1846

																β2=(c*f-a*d)/(e-d2)		=		0.6296

																α=Y-β1X1-β2X2		=		14,474,046

				X1		=		income of same month last year

				X2		=		income of most recent 3 months this year



				Y		=		estimated monthly income for current year

																		 

																		 





β1=0

		β1=0



		SUMMARY OUTPUT



		Regression Statistics

		Multiple R		0.457

		R Square		0.208

		Adjusted R Square		0.129																				 

		Standard Error		1,965,161

		Observations		12.0



		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		10,172,419,944,679		10,172,419,944,679		2.6341		0.1357

		Residual		10		38,618,593,228,738		3,861,859,322,874

		Total		11		48,791,013,173,417



				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		21,737,483		34,239,249		0.63487		0.53977		(54,552,317)		98,027,283		(54,552,317)		98,027,283

		X Variable 1		0.7269		0.4479		1.6230		0.1357		(0.2710)		1.7248		(0.2710)		1.7248







β1<>0

		SUMMARY OUTPUT



		Regression Statistics

		Multiple R		0.4926

		R Square		0.2427

		Adjusted R Square		0.0744

		Standard Error		2,026,259

		Observations		12



		ANOVA

				df		SS (in 1,000,000)		MS (in 1,000,000)		F		Significance F

		Regression		2		11,839,495		5,919,747		1.4418		0.2863

		Residual		9		36,951,517		4,105,724

		Total		11		48,791,013



				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		14,474,046		37,098,354		0.3902		0.7055		(69,448,260)		98,396,353		(69,448,260)		98,396,353

		X Variable 1		0.2031		0.3187		0.6372		0.5399		(0.5178)		0.9239		(0.5178)		0.9239

		X Variable 2		0.6296		0.4864		1.2945		0.2277		(0.4706)		1.7299		(0.4706)		1.7299








_1211975738.unknown

_1212865574.unknown

_1212865800.unknown

Knowledge

		Linear trendlines

		A linear trendline is a best-fit straight line that is used with simple linear data sets. 

		Your data is linear if the pattern in its data points resembles a line. A linear trendline usually shows that something is increasing or decreasing at a steady rate.

		Logarithmic trendlines

		A logarithmic trendline is a best-fit curved line that is used when the rate of change in the data increases or decreases quickly and then levels out. 

		A logarithmic trendline can use both negative and positive values.

		Polynomial trendlines

		A polynomial trendline is a curved line that is used when data fluctuates. It is useful, for example, for analyzing gains and losses over a large data set

		Power trendlines

		A power trendline is a curved line that is used with data sets that compare measurements that increase at a specific rate 

		— for example, the acceleration of a race car at 1-second intervals. You cannot create a power trendline if your data contains zero or negative values

		Exponential trendlines

		An exponential trendline is a curved line that is used when data values rise or fall at constantly increasing rates. 

		You cannot create an exponential trendline if your data contains zero or negative values.

		R-squared value 

		A trendline that displays an R-squared value on a chart by using the following equation:



		Function       Description 

		FORECAST    Project values 

		TREND           Project values that fit a straight trend line 

		GROWTH      Project values that fit an exponential curve 

		LINEST           Calculate a straight line from existing data 

		LOGEST         Calculate an exponential curve from existing data 





INCOME

						January 2007 Actual		February 2007 Actual		March 2007 Actual		April 2007 Actual		May 2007 Actual		June 2007 Actual		July 2007 Actual		August 2007 Actual		September 2007 Actual		October 2007 Actual		November 2007 Actual		December 2007 Actual		January 2008 Projection (Mike)		February 2008 Projection (Mike)		March 2008 Projection (Mike)		April 2008 Projection (Mike)		May 2008 Projection (Mike)		June 2008 Projection (Mike)		July 2008 Projection (Mike)		August 2008 Projection (Mike)		September 2008 Projection (Mike)		October 2008 Projection (Mike)		November 2008 Projection (Mike)		December 2008 Projection (Mike)

				INCOME    - SUB DUES		72,676,550		70,872,345		74,880,523		68,858,275		70,815,232		71,100,620		70,370,885		73,628,972		72,214,713		75,305,718		74,472,686		73,469,485		75,861,071		75,479,008		76,879,295		75,987,117		76,580,862		76,934,199		76,737,885		77,859,570		77,767,722		78,861,738		79,145,093		79,173,121

																														94.51%		100.11%		102.44%		100.55%		100.94%		100.36%		99.22%		101.49%		101.57%		101.91%		100.62%		96.43%





																														100.01%

																												2009 Revenue Trend		10%



																														January 2008 Actual		February 2008 Actual		March 2008 Actual		April 2008 Actual		May 2008 Actual		June 2008 Actual		July 2008 Actual		August 2008 Actual		September 2008 Actual		October 2008 Actual		November 2008 Actual		December 2008 Actual

																														80,269,704		75,397,907		75,051,154		75,571,333		75,870,515		76,660,552		77,338,600		76,714,157		76,567,316		77,385,053		78,660,605		82,107,909





																												26.14%		75,861,071		75,479,008		76,879,295		75,987,117		76,580,862		76,934,199		76,737,885		77,859,570		77,767,722		78,861,738		79,145,093		79,173,121

																														94.51%		100.11%		102.44%		100.55%		100.94%		100.36%		99.22%		101.49%		101.57%		101.91%		100.62%		96.43%

																														77,272,223

																														100.01%





Data1

				X1		X2		Y		X1i		X1i2		X2i		X2i2		Yi		X1iYi		X2iYi		X1iX2i

		1		72,676,550		74,415,963		80,269,704		287,716		82,780,688,467		(2,022,601)		4,090,914,357,784		2,970,137		854,556,903,161		(6,007,401,569,277)		(581,935,311,694)

		2		70,872,345		74,601,081		75,397,907		(1,516,489)		2,299,737,876,128		(1,837,483)		3,376,344,373,942		(1,901,660)		2,883,845,964,227		3,494,268,384,685		2,786,522,391,729

		3		74,880,523		74,936,521		75,051,154		2,491,689		6,208,515,733,847		(1,502,043)		2,256,131,728,952		(2,248,413)		(5,602,346,896,669)		3,377,212,051,494		(3,742,623,322,862)

		4		68,858,275		76,073,125		75,571,333		(3,530,559)		12,464,844,498,775		(365,439)		133,545,835,972		(1,728,234)		6,101,631,820,941		631,564,544,848		1,290,204,665,487

		5		70,815,232		76,115,140		75,870,515		(1,573,602)		2,476,222,205,336		(323,424)		104,603,118,210		(1,429,052)		2,248,758,740,087		462,189,817,073		508,940,629,208

		6		71,100,620		76,482,425		76,660,552		(1,288,214)		1,659,494,450,987		43,861		1,923,766,562		(639,015)		823,187,963,556		(28,027,689,353)		(56,502,034,789)

		7		70,370,885		76,500,726		77,338,600		(2,017,949)		4,072,116,821,302		62,162		3,864,139,455		39,033		(78,766,422,144)		2,426,372,081		(125,440,134,224)

		8		73,628,972		76,750,982		76,714,157		1,240,138		1,537,943,085,803		312,418		97,605,144,828		(585,410)		(725,989,485,062)		(182,892,776,805)		387,441,811,924

		9		72,214,713		77,177,218		76,567,316		(174,121)		30,318,006,560		738,654		545,609,735,873		(732,251)		127,500,046,797		(540,880,193,769)		(128,614,927,406)

		10		75,305,718		77,455,059		77,385,053		2,916,884		8,508,214,214,045		1,016,495		1,033,262,129,412		85,486		249,352,531,046		86,896,008,729		2,964,998,404,097

		11		74,472,686		78,163,010		78,660,605		2,083,852		4,342,440,547,139		1,724,446		2,973,713,986,355		1,361,038		2,836,202,038,401		2,347,036,383,130		3,593,490,808,384

		12		73,469,485		78,591,518		82,107,909		1,080,651		1,167,807,304,235		2,152,954		4,635,209,443,784		4,808,342		5,196,141,103,368		10,352,137,307,557		2,326,592,238,685

		Total		868,666,004		917,262,767		927,594,805		(0)		44,850,435,432,625		(0)		19,252,727,761,129		0		14,914,074,307,711		13,994,528,640,393		9,223,075,218,540

		Avg.		72,388,834		76,438,564		77,299,567				f

												8.63493223352437E+26				b				a		c		d

												e

																β'1=(a*b-c*d)/(e-d2)		=		0.2031

																β1=β'1/(1+10%)		=		0.1846

																β2=(c*f-a*d)/(e-d2)		=		0.6296

																α=Y-β1X1-β2X2		=		14,474,046

				X1		=		income of same month last year

				X2		=		income of most recent 3 months this year



				Y		=		estimated monthly income for current year

																		 

																		 





β2=0

		β2=0



		SUMMARY OUTPUT



		Regression Statistics

		Multiple R		0.457

		R Square		0.208

		Adjusted R Square		0.129																				 

		Standard Error		1,965,161

		Observati-ons		12.0



		ANOVA

				df		SS (in 1,000,000)		MS (in 1,000,000)		F		Significance F

		Regression		1		10,172,419		10,172,419		2.6341		0.1357

		Residual		10		38,618,593		3,861,859

		Total		11		48,791,013



				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		21,737,483		34,239,249		0.63487		0.53977		(54,552,317)		98,027,283		(54,552,317)		98,027,283

		X Variable 1		0.7269		0.4479		1.6230		0.1357		(0.2710)		1.7248		(0.2710)		1.7248

														β1=0
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