Math 1140 Spreadsheet Project




Chapter 22, Borrowing

This activity uses spreadsheets to model mortgages, including an exploration of the impact of extra payments toward the mortgage.  Notes on how to use spreadsheets are attached below the project.  You do not have to turn in your spreadsheet.  Instead you will turn in a solution word document that answers all of the questions and contains copies of the spreadsheet rows needed to support your answers.  This word document can either be e-mailed to your lab instructor or printed out and handed to your lab instructor.  I highly suggest reading through the entire project before attempting the project and if you have never worked with excel print out the last page so that you can reference the spreadsheet help while working on the project. I also highly suggest utilizing the help menu in Excel; Excel has a powerful and user-friendly help menu.

Office 2007 Warning:  

· If you are using Office 2007, the drop down menus and overall appearance of the application will differ from the notes on the last page of this document, but most of the commands can be found using the right click on your mouse.  If you are unfamiliar with either word or excel and own office 2007, I highly suggest bringing your laptop to the tutor lab about a week before the project is due. 

· Also be sure to save your documents in the 1997-2003 format.  Do not save anything in the 2007 format (ie do not use docx or any other file extension ending in x).  We will be unable to read a document saved in the 2007 format, and as such will be unable to grade your work.

Example:

The spreadsheet below models a 30-year mortgage for $150,000 with an annual interest rate of 6% (.5% per month). The monthly payment is computed using the amortization formula. The monthly payment first pays the monthly interest due (the product of the previous balance and the monthly interest rate); the remainder of the monthly payment reduces the balance.  To open this spreadsheet, double click on it.  If the spreadsheet does not open, then go to our course webpage and download the spreadsheet.
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1. Discovery:

Notice the use of the dollar sign in column C (click on C3 and scroll down).  This is a useful tool when copying and pasting many rows/ columns.  Scroll down column C and column D.  Both were created with the copy and paste commands.  How did Excel treat the dollar sign?  In other words, how is the outcome of the pasting in column C different than the outcome of the pasting in column D? 

2. Task:

Extend the table by copying the final row and repeatedly pasting it until the balance drops below $100,000 (you might want to paste tons of rows at a time rather than just one at a time … you can always clear unwanted rows later). Note that during the first half of the mortgage, the balance drops very slowly.  When does the balance drops below $100,000?  

Be sure to include the appropriate rows of your spreadsheet as evidence to your claim: a few rows with a balance above $100,000 and a few rows with a balance below $100,000.  This can be done by going into the spreadsheet, highlighting the desired information, copying the information, go into the word document to the location after your answer and then paste.  Note that the copy and paste commands are located under the edit drop down menu or by right clicking (Mac users can control click).  Also note that you do not want to highlight the entire rows, just the cells in the rows that contain info.

3. Exploration:

What impact would an extra $100 payment each month have on the reduction of the mortgage? After five years you would have paid an additional $6000. After 60 payments, how do the balances compare? After 15 years, you would have paid an additional $18000. How do the balances compare after 180 payments? 

To answer these questions, copy and paste sheet1 of the spreadsheet into sheet 2 and then change the payment in C2  of sheet 2 to $999.33.  Be sure to include the header row (row 1) when copying and pasting.

After answering this question in your solution word document, copy and paste the appropriate evidence from your spreadsheet into your solution word document below your answer to this question.

4. Task:

Copy and repeatedly paste rows of both of your worksheets until the balance reaches $0. How many years of payments are saved by paying an extra $100 each month?  

Again copy and paste the appropriate evidence from your spreadsheet into your solution word document.  Be sure to label your different worksheets: original and extra $100 each month.

5. Exploration: 

Perhaps paying an extra $100 per month is not feasible. What size supplement is needed to reduce the term of the mortgage by two years? 

Again copy and paste the appropriate evidence from your spreadsheet into your word document.  Be sure to label your different worksheets: original and two years less.

Some Spreadsheet Advise

Spreadsheets are broken down into rows and columns.  This allows us to tell the computer exactly what entry/cell we wish to use/manipulate.  For example the Dth column and 8th row is called cell D8 and in our spreadsheet has the value $746.23 .  This interest amount was obtained by multiplying the previous balance (cell E7) by 0.005.  Click on cell D8.  In your formula bar (located at the top of the sheet) you should see  =E7*B8.  If you do not see this, go to the pull down menu entitled View and click on Formula Bar.  The equality sign indicates that a formula is starting.  What does E7*B8 tell the computer to do? … multiply the entry in cell E7 by the entry in cell B8.

The nice thing about spreadsheets is that when you copy and paste it automatically adjusts the cell numbers for you.  Click on the 14 on the far left side.  This will highlight the entire 14th row.  Then copy this row in the usual way (either right click or go up to the Edit pull down menu).  Then click on the 15th row and paste (again either right click or go up to the Edit pull down menu).  What did the computer do?  How does the formula in cell A 14 compare to A 15?  Cell A 14 had =A13+1 as its formula and cell A15 has =A14+1.  Notice how the spreadsheet application automatically adjusted the cell numbers for you.  Note you can also tell the application to leave cell numbers fixed when pasting.  This is done by adding a dollar sign before and after the letter of the cell.  Look at the formulas in C14 and C15.  Notice how the numbering did not increase.  How do E14 and E15 compare?  What is the formula in column E telling Excel to do?

Here are some other tools that may be helpful for this activity.

· You can highlight an entire region by clicking on the top left corner of the region and the dragging over to the bottom right corner (you just need to click and drag across opposite corners of the rectangular region).  Try highlighting the region between A3 and E14.

· You can copy and paste these rectangular regions. Copy the region between A3 and E14.  Then put your curser on A15 and paste.

· You can copy a cell, row, or column to multiple cells, rows, or columns (respectively).  Click on row 14 and copy.  Then click on row 15.  Next scroll down to row 75, hold down the shift key, and click on row 75.  Notice how all the rows between 15 and 75 (inclusive) are highlighted.  Finally hit paste.

· To delete the content of some region/cell, highlight the region/cell and then clear the content either by right clicking or using the Edit pull down menu.

· There are tabs at the bottom of the spreadsheet that open new sheets in your Excel workbook (that is what an Excel file is often called).  You can create new tabs using the Insert pull down menu.  You can rename the tabs/sheets by double clicking on the tab.

· I highly suggest saving your work often so that you do not loose wanted changes.

· Lastly note that Excel has a powerful and user-friendly help menu.  With the help menu you can search for any function and the help menu will then tell you the purpose of this function and the inputs required to perform this function.  Examples are usually provided as well.  Try searching for RAND and see what information you get.

_1147339518.xls
899.33

		payment #		interest rate		payment		interest		balance		annual rate

		0				$   899.33				$   150,000.00		0.06

		1		0.005		$   899.33		$   750.00		$   149,850.67

		2		0.005		$   899.33		$   749.25		$   149,700.60

		3		0.005		$   899.33		$   748.50		$   149,549.78

		4		0.005		$   899.33		$   747.75		$   149,398.20

		5		0.005		$   899.33		$   746.99		$   149,245.87

		6		0.005		$   899.33		$   746.23		$   149,092.77

		7		0.005		$   899.33		$   745.46		$   148,938.91

		8		0.005		$   899.33		$   744.69		$   148,784.28

		9		0.005		$   899.33		$   743.92		$   148,628.87

		10		0.005		$   899.33		$   743.14		$   148,472.69

		11		0.005		$   899.33		$   742.36		$   148,315.73

		12		0.005		$   899.33		$   741.58		$   148,157.98
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