NAME ________________________
QUEENS COLLEGE 
Student Number ________________

Economics 220 . Final




           Spring 2006

Prof. M. Dohan


PDV PROBLEMS  Use the name of the factors to describe how you  got you answer.
Use the tables, show your equations and work and enter your answers in the boxes.  NO financial calculators!

5 pt
1.  Assume that the US Consumer Price Index (CPI) is now 220 in 2006.   If price levels increase 4% per year over the next 40 years, what will be the price index in 2051 (about when you will retire)?


Compounding factor for  $1 for 40 years at 4% = _____________



5 pt


2.  What would be the purchasing power in terms of today’s prices of the principal of a $100,000 bond that matures 40 years from now (use answer from Question 1) if the inflation rate was 4%.  That is, how much would it “buy” in 40 years.





5 pt
3.  If real per capita GDP, now at $36,000 per person, grows at two percent (1%) per year for the next 60 years, what will happen in terms of real per capita GDP (and the average standard of living) during the rest of your long lifetime?

CF  of 2 % for 50 years * CF of 2 % for 10 years => CF of 2 % for 60 years     where CF = compounding factor







CF(2%,50yrs)= 2.691588


               CF =1.218994




4. How much money would you have to accumulate by the age 65 in order to purchase an ordinary life annuity of $60,000 per year if interest rates are 8% and your life expectancy at the age sixty-five is 20 years?  Not to scale                             


Present discounted value of a $1 regular annuity for 20 years at 8 % =  PDVA (8%,20Yrs) = 9.818147   times $60,000/yr







5 pt
5.  You want to have $1,000,000 in your retirement fund because you fear inflation will eat into the purchasing power of your pension plan.  You are 25 years old today and plan to retire in 40 years.  The insurance company suggests that you consider a single payment investment that will grow to $1,000,000 in forty years, guaranteed and tax deferred.  You determine that their annual return on their portfolio of stocks and bonds will be about 12% per year averaged over the next 40 years.  What should be their approximate price of this “single payment pension funding plan”?

PDVF (12% 40 yrs) = .010747 * $1,000,000

3 pt
6. You don’t have that much loose change around (from question 5) so you ask about a fix-payment plan to accumulate this sum by your retirement.   They tell you about their lifetime payment plan (40 payments)  in which your savings will earn nine percent (9%) per year.  What is your annual payment if you make your first payment today ?

Find what you need to pay in at the begiinningof each year to get 1,000,0000 at the end of 40 years, if you invest each payment at  9%

Ah ha.  The Sinking Fund Factor to reach a Future value of money if the annual payment are invested at 9% starting now.  Looks like an annuity due but it is really just the compounding factor.


SFF for 40 years at 9% = .002960  times $1,000,000 = $2,960 per year









If you put off starting the payments for one year what happens.  Every payment has one period less to grow.

Therefore you havemultiply the sinking funding factor payment by (1+interest rate in effect). 

EXTRA CREDIT:  +4 pt.  

You decide you want to start your Million dollar program at the end of the year on   What is the annual payment.

Your broker mentions the 10/10 plan.  What is that ?You pay in a steady annuity stream at 10% to fund (hmm, sinking fund factor) the PDV which will grow to $1,000,000  over the remaining 30 years.




?

8.  Your client has won an out-of-court settlement for damages from an automobile accident.  The defendant’s lawyer announces that the defendant would accept  a $5 million dollar settlement, $250,000,000 payable now and $250,000 per year for an additional 19 years. 

5 pt

8a.  How much is that settlement really worth today assuming the interest rate is 8%?

Annuity due  = annuity due for n years – annuity for 19 years (9.603599) for the PDV of the 19 future payments plus the first payment today  = (9.60355+1) = 10.60355

10.60355 *  250,000 = $2,650,089

3 pt

8b.  You suggest a $2.4 million dollar settlement, payable today.  Why would you offer so little.  ?                                    Explain in words.

3 pt

8c.   At what interest rates would the defendant agree to your suggestion? 

Extra Credit.  Very important concept which I did not teach this semester. 

5 pt
9. Your father bought a 1,000 acre ranch in the Southwest for $1.00 per acre in 1948.  You just inhereited the whole thing and want to sell it, being a “city kid”.   You are offered  $1,000 per acre today.  What is the rate of return on your family’s investment in real estate over the last 50 years. Use your tables. 
10. You start investing $2,000 today in your tax deferred IRA account and today you had your 20th birthday.  You must start taking your retirement income at the age 70.  You have two choices: bank CD’s averaging 6% and a broad based diversified mutual fund which over 50 years is expected to return an average of  9%.

5 pt

10a. If your average return on this investment over the years is expected to be 6% per year, how much will you accumulate in your IRA retirement account by the age 70?

3 pt

10b. If you switch from a bank IRA to a stock market equity fund, which you expect will return 9% per year, how much will you accumulate in your IRA retirement account by the age 70?

5 pt
11. What would the annual payment on your 30 year $800,000 mortgage% if you got it at 8%.   If you were able to refinance it at 5%, how much would you save per year   (excluding closing costs).  Capital recovery factor or amortization factor.

NOW FOR SOME USES:  



1.If you were live in NYC and in an effective 35% tax brackets, how much extra cash per year after taxes are you putting in your pocket.



2. Closing costs were $40,000, so your new mortgage is really at $840,000.  Redo the above two questions..



3. Since you house appraised out 2,000,000, you got a home equity loan as well for $100,000 and paid off all your credit cards charging you 20%.  Given your tax bracket, how much would you put extra in your pocket  (regular interest paided in not deductible at all).  

5 pt
12.  Interest rates are falling.  Last year you bought a bond with a face value of $10,000, a coupon rate of  8 % and a maturity date exactly 20 years from now at exact $10,000. 



12.1.What was the interest rate want you bought it. 



12.2. What is the market value of the bond if interest rates are now 6%?

Two part problem

Present discount value of the one payment  FV (face value) back to today at 20%.  (4th column)

Present discounted value of an regular annuity (fifth column) (the $800 per year from the coupon and ignoring the fact that it is really paid every six months)

13.  Multi-part problem  You want to retire on $100,000 per year, 40 years from now and want to buy an annuity certain for 25 years, getting the first payment  the day you retire..  You assume that the nominal (market) interest rates will be 8% per year over the whole period.   








4 pt

13a.  How much would you have to save per year assuming you make that first payment at the end of the year?


3 pt

13a.  How much would you have to save per year assuming you make that first payment at the beginning of the year ?

16.   You have accumulated $1,200,000 for a retirement pension.  You are 65 with a life expectancy of 20 years and a current market rate of 8%.  

5 pt

16a.   If you are single, how much of a pension could you expect .

3 pt

16b.  If you marry you 35 year old live-in companion, you must share your pension with her.  She insists a joint and equal pension (remains constant until she dies).  Her life expectancy is to 85 (50 more years).   What amount of pension could you both expect . (joint and equal)

5 pt
17.  You decide to buy today a 50 year annuity of $50,000/year for you and your significant other?  The insurance agent suggests that you buy an “endowment policy” that will pay your children (yet unborn) and their children for another 50 years.    How much additional should you have to pay for this “50 year endowment rider” assuming a 8% interest rate . A lot or a little.  Explain and calculate.  In other word it is an annuity for 100 years.  

Hint find the PDA of the 2nd   50 year annuity and discount it back to the present at 8%.  Take that some and discount it back againt 

For compounding for 100 years with the tables, find the amount for 50 years and then use that amount as the PDV to be compounded for another 50 years.

The city hires new firefighters starting at  $30,000 per year.  Their salaries are expected to rise at 5% per year for 20 years, at which time they are eligible to retire on a pension equal to one-half their annual salary at the time of retirement.  The average firefighter retires at the age of 45 and has a life expectancy of 30 more years.   How much does the city have to put in a pension fund every year to fully fund this expected pension liability?







2006





2051





100,000











Future value?





$ 88,588 / capita





$27,000 real per capita GDP





$72,672876





+10 yrs = 60 yrs





50 yrs





PDV= ?  => PDV= 589,089 





?





85 years old





$60,000 reg. An/yr





20 years regular annuity





65 years old





10,747





12%





FV=1,000,000   Goal





40 years to grow at 8%





PDV?





25 years old





65 years old





 = CF for $1 for 40 years * $1,000 = $31,409





 28.815985 = CF for $1 for 39 years * $2,960= $85,292





40 more years old





CPI in  2051 ________





39 more years





10 more years





2.367 = CF for $1 for 10 years * $2960 = $7,006





The Sum of  these compound values at the end of 40 years => $1,000,000





31.40928= CF for $1 for 40 years * $2,960 = $92,971





5,604 = CF for $1 for 20 years * $2960 = $16,588





 PDVAdue – Certain  = 25 years





Sinking fund factor = ?





$100,000 annuity





PDVAnDue of $100,000





-100,000 = first payment





Interest earned





-100,000 =second payment








