 ADM 2350 Winter 2018 Quiz #2
Name:_______________________

Student #:_______________________

IMPORTANT:

· You must always keep 6 decimal digits while performing your calculations. Rough rounding may lead to zero mark for the question.

· You must show your work!!! You do not have to use formulas – indicating which numbers you enter in a calculator is sufficient to show your work.
· Pen/pencils, rulers and calculators are allowed. You are encouraged to use Financial Calculators. One-sited cheat-sheet is allowed. 

· You must write your solutions and answers on the separate “answer sheet”: nothing written in this booklet will be graded!!!

Potentially useful formulas: 
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Annuity: 
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Perpetuity: 
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       Growing perpetuity: 

EAR and APR compounded m times per year: 
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Problem 1: Find EAR for a loan with 12% monthly compounded APR.

r=(1.01)^12-1=12.68%
Problem 2: You have a 20-year $400,000 mortgage with 0.3% monthly interest rate. What are your monthly payments?
PV=400000, I=0.3; N=240; CPT PMT. Find PMT=2340.45
Problem 3: Assume you want to take a $300,000 mortgage and you can make $2000 monthly payments. If the monthly interest rate is 0.3%, how long (in number of months) will it take to repay the mortgage? 
I=0.3; PMT=2000; PV= - 300,000, CPT N. Find N=199.58
Problems 4-10 are based on the following information:

You’ve just took a 30-year $439,903.32 mortgage with monthly interest rate of 0.3%. Based on this information, you found that your monthly payments are $2,000
Problem 4: How much of your FIRST monthly payment will go toward the interest payment?
439903.32*0.003=$1319.71
Problem 5: How much of your THIRD monthly payment will go toward the interest payment?

Balance after the first year: 439903.32*1.003-2000=439223.03
Balance after the second year: 439223.03*1.003-2000=438540.70
Third year interest: 438540.70*0.003=$1,315.62
Problem 6: What will be your mortgage balance in 10 years (right after you make your 120th payment)?
I=0.3; N=240; PMT=2000; CPT PV. Find PV=$314,815.21
Problem 7: 5 years (at the time of your 60th payment) from now you make a lump-sum prepayment of $X (in addition to your regular $2000). After you made such prepayment, the bank informed you that, if you continue to make your regular monthly payments of $2000, you will repay your mortgage by 3 years sooner. What was your prepayment amount X?  
Balance at t=60 before prepayment:

I=0.3; N=300; PMT=$2000; CPT PV. Find PV=395254.80
Balance after prepayment
I=0.3; PMT=2000; N= 300-36=264. Find PV=364349.77
Hence, X=395254.80-364349.77=$30,905.03
Problem 8: If 10 years from now you’ll decide to double your payments and start paying $4000 from your 121st payment until your repay your mortgage, by how much (in months) it will reduce the length of your mortgage (i.e., how sooner you will be able to pay off your mortgage).

Balance at t=120 

I=0.3; N=240; PMT=2000; CPT PV. Find PV=$341815.21

Remaining lengths:

I=0.3; PMT=4000; PV=-341815.21; CPT N. Find N=98.8814
Hence, N is reduced by 240-98.8814=141.12 month

Problem 9: 10 years from now you’ll decide to double your payments and start paying $4000 from your 121st payment. Unfortunately, you were not able to keep up with your higher payments and 5 year later (from 181st payment) you went back to your original $2000 monthly payments. By how much the “double payments” that you made reduced the length of your mortgage?
Balance at t=120 

I=0.3; N=240; PMT=2000; CPT PV. Find PV=$314815.21

Balance at t=180:

I=0.3; N=60; PMT=4000, PV= -341815.21; CPT FV 146,590.44
(note: alternatively, the balance at t=120 can be computed using Problem 8 result as 

I=0.3; N=98.8814-60=38.8814; PMT=4000, CPT PV 146,590.44)
Remaining lengths:

I=0.3; PMT=2000; PV=-146,590.44; CPT N. Find N=82.9
Hence, total length reduction: 360-(180+82.9)=97.1
Problem 10: If you can repay your mortgage with increasing stream of payments where the first payment is equal to $2000 and each subsequent payment is by 0.2% higher than the previous one, how long will it take you to repay your mortgage?
439903.32 =2000/(0.003-0.002)*(1-(1.002/1.003)^n)
Hence, 439903.32*0.001/2000=1-(1.002/1.003)^n

Or (1.002/1.003)^n=1-439903.32*0.001/2000
Or n=ln(1-439903.32*0.001/2000)/ln(1.002/1.003)=249.02 month
Problem 11: Find the PV of a perpetuity that pays you $1,000 each other year starting from year 2 (i.e., it pays you at years 2, 4, 6, …) if annual interest rate is 15%. 
1000/(1.15^2-1)=3,100.775
Problem 12: Find the PV of a perpetuity that pays you $2,000 each other year starting from year 1 (i.e., it pays you at years 1, 3, 5, …) if annual interest rate is 10%. 

(2000/(0.21))*1.1 =10,476.19
Problem 13: Find the PV of a growing perpetuity with grows rate of 3% that pays you each year starting from year 4 (i.e., it pays you at years 4, 5, 6, …) with the first payment of $1000 if annual interest rate is 15%
(1000/(0.15-0.03))/1.15^3=5439.30
Problem 14: You will start saving for retirement when you are 26 y.o. by making 40 equal annual contribution of $15,000 per year (on your 26th, 27th, …,  65th birthdays). If you plan to start withdrawing $100,000 per year starting on your 65th birthday (with your first withdrawal immediately after the last deposit), for how long your retirement saving will last (i.e, how many withdrawals you will be able to make) if annual interest rate is 5%

On 65th birthday you will have:

I=5; N=40; PMT=15000, CPT FV 1,811,996.61

Number of withdrawals:

Note that it is annuity due. Put calculator at the beginning mode and find

I=5; PMT=-100000, PV 1,811,996.61, CPT N=40.72years

If you use end mode, you first need to adjust PV by 1811996.61/1.05=1,725,711.06 and find:
I=5; PMT=-100000, PV 1,725,711.06, CPT N=40.72 years

NOTE: if students did not recognize that it is annuity due and use “end” mode to compute

I=5; PMT=-100000, PV 1,811,996.61, CPT N=48.46 years

Give them 0.5 points.

Problem 15: You start saving for retirement when you are 26 y.o. by making 40 annual contribution on your 26th, 27th,   65th birthdays. Your first contribution was in the amount of $X and you increase your contributions by 2% each year. Right after you made your last contribution, your account balance is $1,000,000. Find X if annual interest rate is 5%

PV of all contributions = X/(0.05-0.02)*(1-(1.02/1.05)^40)

FV of all contributions = X/(0.05-0.02)*(1-(1.02/1.05)^40)*1.05^40=1000000

Hence, X=1000000*(0.05-0.02)/((1-(1.02/1.05)^40)*1.05^40)=$6,208.67
� EMBED Equation.3  ���
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