Solutions to Project Examples
Project 1: Advising Amanda and Carlos.

You are the financial advisor of this couple, Amanda and Carlos Gonzales, who came to
get advice from your financial advising firm. They have specific questions for you, but
your method is to look at their financial situation first and you ask many questions about
their assets and debt, their retirement plan at work, and much more.

Because of all of your questions, they tell you the following:

They graduated from college four years ago and they have good jobs, but none of them
has paid any attention to their finances.

Amanda works for a marketing firm and is now making $82,000 a year in her new
position. Because it is a small firm, she does not have a pension plan.

Carlos works in technology, got his master degree right after college, and is making
$95,000 a year. He works for a mid-size firm which offers a good pension plan. For any
contributions he makes to his retirement plan and up to 6% of his income, the firm
provides a one to one match.

They have a total of $20,000 in their checking account at Citibank.

Amanda inherited $30,000 from her grand-mother a year ago, she has the check in her
drawer in the home office, and she has not deposited it in the bank yet.

Amanda carries $6,000 on her credit card, which charges an APR of 22%. Carlos has a
credit card that charges an APR of 15% and he carries a balance of $4,000. They pay
the minimum payment each month on their credit cards, the amount specified on the
credit card statements.

Both Amanda and Carlos have student loans. Amanda has $28,000 in student loans
charging an APR of 7% but Carlos, who got his master from a private university, has
$70,000 in student loans also charging an APR of 7%.

They came to see you because they have the following questions:

1) Amanda is pregnant and they would like to set aside right away money for their
child’ education. They want to know from you, how much should they set aside
today to have $120,000 18 years from now and assuming they can earn 5% per
year on their investment. They also want to know if they decide to put aside
money each year for the next 18 years starting now, how much should they put
aside to have $120,000 in 18 years, assuming the same interest rate of 5%?
What are the amounts to put aside in these two different scenarios?



Scenario 1 (what is required to save now to have $120,000 18 years from now) =
$49,862.48

Time Value of Money
P/Y 1
FV $120,000
PMT $0
N 18
I/Y 5%
PV= -$49,862.48

Scenario 2 (saving each year starting now to have $120,000 in 18 years) = $4,062.43

Time Value of Money
BEG BGN
P/Y 1

PV $0
FV $120,000

N 18
I/Y 5%
PMT= -$4,062.43

2) They would like to be student debt free in 5 years. Given they are charged an
APR of 7% on their debt, how much should they pay each month (assume the
payments are made at the end of the month) to be student debt free in 5 years?

Monthly payment to be student debt free in 5 years = $1,940.52

Time Value of Money
P/Y 12
PV $98,000
FV $0
N 60
/Y 7%
PMT= -$1,940.52

3) They plan to buy a minivan, in anticipation of their bigger family and have found a
car dealer who has offered them a used mini-van for $20,000. The dealer offered
them two methods of payment: (i) They can pay $24,000 a year from now or (ii)
pay in 12 convenient installments of 2,000 per month at the end of each month



and in a year from now the car will be paid off. They asked you which is the
cheaper method of payment between these two methods. Do you think that the
car dealer offered them a good deal?

Cheaper method is (i) $24,000 a year from now Good deal? Yes/ No
Explain

In both cases, they would have to pay $24,000 total. Because option (ii) requires
earlier payments, it is more expensive by the time value of money. Therefore,
although it might appear “convenient’, it is not a good deal.

The implied interest rate may also be computed for both options. Both imply a
high APR for an auto loan and so neither options is a good deal.

Option (i) Option (ii)

Time Value of Money Time Value of Money
P/Y 1 P/Y 12
PV $20,000 PV $20,000
PMT $0 PMT -$2,000
FV -$24,000 FV $0
N 12 N 12
I/Y 20% I/Y 35%

In 5 years from now when they are debt free, they would like to buy a house in
the suburb and get out of the small apartment they are renting now. By that time,
they expect their combined income to be $216,000. Because the mortgage rates
are going up, they expect that, by the time they buy, the interest rate on a
mortgage will be at the historical average of 6% and this is the rate they will have
to pay for a 30-year fixed rate mortgage with zero points and with a 20% down-
payment. Because of the expenses with a small child, they do not want their
mortgage to be more than 25% of their monthly income. If this is the case, what
is the house they can afford to buy 5 years from now (and assuming that there is
no inflation and all numbers are already incorporating taxes)? Because they need
money for the down-payment, how much do they have to set aside today to have
the money for the down-payment 5 years from now? Assume they can earn 5%
per year on the money they set aside now for the down-payment.

Value of house they can afford to buy in 5 years: $938,203

What they have to put aside now for the down-payment: $147,022



Their monthly income will be $216,000/12 = $18,000. If they are willing to spend
25% of this on a mortgage payment, they are willing to spend 0.25*$18,000 =
$4,500. Under the terms described above, this will afford a $750,562 mortgage:

Time Value of Money
P/Y 12
PMT -$4,500

FV $0
N 360
I/Y 6%
PV= $750,562.26

With the 20% down payment this corresponds to a $750,562/0.80 = $938,203
house. The down payment is the $187,641 difference. To save this amount in
five years, they must set aside $147,022 today:

Time Value of Money
P/Y 1
PMT $0

FV $187,641
N 5
I/Y 5%
PV= $147,021.63

5) They also would like to know how much they will have in 40 years if they leave
their current savings (the money they have in the bank and Amanda’s
inheritance) in a checking account earning 1% per year versus investing in the
stock market and getting an average return of 5% per year.

Amount they will have in 2 different scenarios: $74,443 and $351,999
If they leave it in a checking account:

F=PQ+7r)" =$50,000 * 1.01%° = $74,443
And if they invest in the stock market:

F =P +7)T =$50,000 * 1.05%° = $351,999



6) In addition to providing advice on the 5 questions listed above, you also have
some advice on some changes they can make to their current financial situation
in order to make it easier for them to make their money grow and manage debt
better. What do you recommend? Please provide up to 3 recommendations.

a) Amanda should cash her inheritance check and invest it in some way. If she
does not, she is foregoing the interest she can earn on the inheritance.

b) Carlos should take advantage of his employer’s retirement plan matching. A
matched contribution corresponds to an immediate 100% return on his
investment.

c) The couple should use some of their savings to pay off their high-interest
credit card debt. Regardless of how they invest their savings, they are unlikely to
reliably realize a return that exceeds the interest rate on their credit card and so
their debt will increase faster than their assets if they don’t pay it down. By
paying off their credit cards today, they will be wealthier in the long-run.



Project 2: Advising Derrick.

Derrick Gaboul is a 35-year old rugby player, who decided to retire this year after his
third injury took him out of the games for half the season. Even though rugby is not as
popular in the US as football, he was able to get multi-million dollar contracts playing in
New Zealand and then Australia.

Derrick used a variety of advisors in the past, who were all promising him high returns
on exceptional investments. He invested in a new real estate development in Arizona,
supported three start-ups, and plunged some money into hedge funds. What the
advisors forgot to tell him is that the high-return investments meant they were risky
investments; two of the start-ups he supported went bust after the first year and the
hedge funds did not provide on net the high returns he had hoped for.

Tired of paying high fees for these types of advice, he turned to you because he learned
you have an MBA from a good university and are paid a fixed commission.

{For all of the calculations below, assume inflation in the future is zero }

Derrick does not know whether he can retire right away or he needs another job before
he can retire fully. He asks you the following questions:

1) Because he has a good standard of living in Florida where he moved because of
low taxes, he wants to have $90,000 a year throughout his retirement. Because
he is only 35, he expects he will live to 80 and has to support himself for 45
years.
a) How much should he have today to retire and support himself for 45 years
assuming his investments will return 7% a year?

Amount he should have to support 45 years in retirement: $1,224,497

Time Value of Money

P/Y 1
PMT $90,000
FV $0
N 45
I/Y 7%

PV= -$1,224,496.94

b) Since longevity is hard to predict and athletes take good care of their health,
you recommend him to plan to have some cushion later in life both because
one can live longer than 80 or have high health costs later in life. If money is
left over, he can donate that money or start a foundation in his name. Derrick



decides to have $2,000,000 when he is 80, not zero as in the previous
scenario. How much should he have now in order to spend 45 years in
retirement, with $90,000 per year and have $2,000,000 when he is 80 year-
old?

New amount given he wants to have a cushion later in life: $1,319,724

Time Value of Money

P/Y 1
PMT $90,000
FV $2,000,000
N 45
I/Y 7%

PV= -$1,319,723.92

c) You also tell him that it is unlikely to get 7% on his investment, as the
projections with the large wave of retiring Baby Boomers is that returns will be
low and also he will have to eventually shift to fixed income securities, such
as bonds. If the return is 5% and he wants to have $90,000 a year for 45
years and leave $2,000,000 at the end, how much should he have now?

New amount given expected lower rate of return: $1,822,259

Time Value of Money

P/Y 1
PMT $90,000
FV $2,000,000
N 45
I/Y 5%

PV= -$1,822,259.30

2) After asking about his assets and debt, you find out that Derrick does not have
much left. Derrick has been offered to work as a coach, but he does not want to
work for more than 10 years in that job. Here are his questions to you:

a) If his retirement period now is 35 rather than 45 years, he can get 5% on his
investments and reduces his cushion to $1,000,000 when he is 80, how much
should he have by the time he retires?

Amount he should have to support a 35-year retirement: $1,654,968



Time Value of Money

P/Y 1
PMT $90,000
FV $1,000,000
N 35
I/Y 5%

PV= -$1,654,967.77

b) If he works for another 10 years and gets a return of 6% on his investments,
how much should he put aside each year to have the amount he needs for his
retirement?

Amount each year: $125,559

Time Value of Money
P/Y 1
PV $0
FV $1,654,968
N 10
I/Y 6%
PV= -$125,559.04

3) You discovered that Derrick kept charging his credit cards and did not pay much
attention to them. Because of that, he has reached the maximum limit on his
credit cards. On one card charging an APR of 12%, he carries a balance of
$18,000. On a second card charging an APR of 18%, he carries a balance of
$12,000. On a third card charging an APR of 24%, he carries a balance of
$8,000.

a) You show to him how much he is paying in interest payments each month
because of these credit cards. How much is it?

Interest payment on his credit cards monthly: $520

On his first credit card, he pays 12%/12*$18,000 = $180
On his second credit card, he pays 18%/12*$12,000 = $180
On his third credit card, he pays 24%/12*$8,000 = $160



b) You are able to consolidate his debt and set him up with a credit union, which
offers a plan to pay off his credit cards in 2 years at an APR of 10%. How
much does he have to pay monthly to be credit card-free in 2 years?

Amount to pay monthly: $1,753.51

Time Value of Money
P/Y 12
PV $38,000
FV $0
N 24
/Y 10%
PMT= $1,753.51

4) Hoping to get lucky in the stock market, Derrick thought of investing in well-
known stocks. His advisor argued he could never go wrong with Apple, since
everybody uses a computer. He bought Apple’s shares some years ago, when
they were trading at $702, but when he checked the price last week, Apple
shares were trading below $400. You have talked to Derrick about investments
and different returns on his investments but his returns so far were not at all the
5-6% you had indicated. He asks you which stocks he should invest into or
where he should put the money that he will save in the new job as a coach.

a) What do you recommend and why?
Derrick should instead invest in a stock index fund.

Derrick should not try to select particular stocks or rely on the advice of people
who do, and he should especially not invest in only a single stock. First, there is
strong evidence that stock pickers are not able to consistently outperform the
market; the price of a stock represents the best guess by thousands of experts of
what the share is worth, and already incorporates the available information about
the company (ex. that Apple is a profitable company that sells a product that
many people use). Second, even if stock managers are able to outperform the
market slightly, they often charge fees that reduce the net returns below the
market average. Third, by investing in a single stock, Derrick is exposing himself
to a lot of risk; he should spread his investment across multiple stocks to diversify
risk. The best way for Derrick to get exposure to the stock market is to invest in
a low cost, well diversified stock index fund.



b) Derrick tells you that he is very interested in real estate and still wants to
invest in real estate. What do you recommend to him in this case and why?

Derrick can obtain exposure to real estate by investing in REITs.

Direct real estate investment is costly. Direct investments in property are highly
illiquid and require large transaction costs. Further, it is difficult to diversify direct
real estate holdings geographically; it would be very time consuming and require
a large initial investment to purchase real estate across the country. Finally,
owning real estate requires maintenance and management, and doing so
successfully requires a lot of time that someone with a full time job may not be
able to devote.

c) You have to explain to Derrick how hedge funds charge investors and why it
is not always a good idea to invest with them. Provide below your
explanation.

Hedge funds generally charge very high fees. A popular fee structure is “2 and
20” in which the fund manager charges 2% of assets under management
annually and is entitled to 20% of any capital gains achieved. These high costs
decrease the net returns. For a hedge fund investment to be profitable, the
hedge fund manager would need to significantly and consistently outperform the
market. It is not clear that they are able to do so.



