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Leasing
Contracts,
Credits for
Buying a VW Golf
Didzdvaris Gymnasium, Siauliai, Lithuania
HAK Grazbachgasse, Graz, Austria

Description of the Project
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We want to find out whether a 21-year-old worker in Graz (Austria) and Siauliai
(Lithuania) can afford a brand new Volkswagen Polo and where the conditions are better.
In order to find out, we will fill in a housekeeping calculation sheet which will help us
throughout the project.
The sheet will include the person's monthly income, housekeeping costs (food, hygiene
products, rent, heater, electricity, TV, internet etc), insurances, financing, and the
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monthly leasing payment for the VW Polo.
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In order to find out, we will fill in a housekeeping calculation sheet which will help us
throughout the project.
The sheet will include the person's monthly income, housekeeping costs (food, hygiene
products, rent, heater, electricity, TV, internet etc), insurances, financing, and the
monthly leasing payment for the VW Polo.
By subtracting total costs from person's income, we will get a discretionary income - an
amont of money that a person has left after covering his expenses.
Then we will get information about the leasing of WV Polo with a period of 5 years in both
Siauliai and Graz, and see if a 21-year-old can afford to pay the monthly payment. If not,
we will calculate how much a person should earn in order to be able to cover the monthly
payment.
Furthermore, we will go to a bank and get information about the savings account, in
which the person would put money each month to save for the resudual value of the VW
Polo after five years so that he or she could completely buy it from the leasing company.
We will also find out the conditions of getting a car credit (car loan) and get a preliminary
car credit offer from a bank in both Graz and Siauliai.
Our goal is to compare leasing against car credit and Graz against Siauliai in terms of
leasing and car credit conditions. We will do the calculations by using Mathematica and
Math Desktop.

Can we Afford a VW Golf?
Open  Close

Print

The Income of a Worker in Siaulia and
in Graz
Open  Close

In Siauliai we first checked the Siauliai Statistics
Department website.In this website it was stated that a
monthly gross and net income of a worker in Siauliai
area (the first quarter of 2009). Then we checked the
Lithuanian Statistics Department page to make sure
that the information was right. And it was. Finally, there
was an opportunity to test these numbers in reality. And
they all added up.
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to make
sure
that the information was right. And it was. Finally, there
was an opportunity to test these numbers in reality. And
they all added up.
According to the Statistics Department, the average
monthly gross income of a worker in Siauliai area was
553,98 / 1912,8 Lt and the average monthly net
income was 433.68 / 1497,4 Lt. This gives a yearly
net income of 5204,16 / 17968,92 Lt.
Sources:
http://siauliaitsv.stat.gov.lt - Siauliai Statistics
Department
http://db1.stat.gov.lt - Lithuanian Statistics Department
Live examples of friends and relatives.
In Graz we first got a document from Mr. Simonovits. It
was written in German so we had to translate all in
English. Then we made an excel file where we were
able to do our housekeeping calculation. Now we had
to fill in a few avarage amounts for all the costs you
have if you are 21 years old, living alone, earning not
much money and going to lease a Golf. To find out
what is the latest avarage salary in Styria, i called Mr.
Tafner from Statistics Steiermark. So the median salary
in Styria is 1.466,39 /5.080lt netto. Thias gives a
yearly netto salary of 25.308 /87.679,17lt. But as a 21
year old worker, you will only earn around 1.250 . This
is not enough to afford a new Golf. Finally we made a
second excel file, where you can see what you would
have to earn to be able to afford a new Golf.
Some Basic Calculations
You need to be a rich man
Open  Close
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Some Basic Calculations
You need to be a rich man
Open  Close

Table for 1 young person.

Comparing
Costs
income

Siauliai Graz
433.68 1250

house costs 292.86

875

insurances
financing

60
0

103.30
0

Comment: Based on the information and calculations a young person has no chances of
buying a Volkswagen Golf Trendline, the salary has to be bigger, or the taxes and other
allowences have to be lower.

Negotiations with Dealers and Banks
Lithuania, Austria
Open  Close
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Pictures from the Visits
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Pictures from
Siaulia
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Pictures from Graz
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Pictures from Graz

What is better:
Car Credit ?

Leasing Contract or

Open  Close

Advantages of Car Leasing
è Lower Monthly Payments
Because you only pay for the portion of the car or truck that you actually use, your
monthly payments are 30%-60% lower than for a purchase loan for the same car and
same term.
è More Car, More Often
Since your monthly payments are lower, you get more car for the same money and drive
a new vehicle every two to four years, depending on the term length of your leases.
è Fewer Maintenance Headaches
Most people like to lease for a term that coincides with the length of the manufacturer's
warranty coverage so that if something goes wrong with the car, the repairs are always
covered.
è Lower Upfront Cash Outlay
Most leases require little or no down payment, which makes getting into a new car more
affordable and frees up your cash for other things. However, you can choose to make a
down payment, or trade in your old vehicle, to lower your monthly payment amount.
è Lower Tax Bite
In most states of the U.S. and in Canada, you don't pay sales tax on the entire value of
a leased vehicle as you would if you purchased. You're only taxed on the portion of the
value that you use during your lease. The tax is spread out and paid along with your
monthly lease payment instead of being paid all at once.
Leasing Payment / Month
Leasing Payment / Month
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Graz:

409.13 EUR

/

Siauliai: 300.26 EUR

/

1 412.64 Lt
1 036.74 Lt

Disadvantages of Car Credit
è If you continually lease your cars, you will have never-ending car payments. If you look
forward to paying off your car and owning it free and clear, don't lease.
è If you decide to buy the car at the lease-end, you'll pay several thousands of dollars more
than if you had bought it initially. For example, if you buy a car, paying $500 a month for
four years, you'll pay a total of $24,000. You might be able to lease it for only $400 a
month (total payments of $19,200), but you'll probably have to pay another $8,000 to keep
it -- and if you finance that $8,000, you'll pay even more.
è Most leases charge you as much as 25 cents per mile if you exceed the annual mileage
limit -- usually between 12,000 and 15,000 miles. If you drive extensively, leasing probably
isn't for you.
è It's very expensive to break a lease early. If you no longer want or can't afford to keep
your car -- for example, because you lost your job or your financial situation changed -you will have to pay a hefty early termination fee.
è If the car you lease turns out to be a lemon, in most states the leasing company has to do
the complaining (remember, you don't own the car) in order to get redress. California is
one state that doesn't follow this rule.
Loan Payment / Month

Graz: 431.99 EUR

/

1 491.58 Lt

Loan Payment / Month

Siauliai: 317.10 EUR

/

1 094.88 Lt
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Calculations: Leasing Contracts, Credits
Lithuania, Austria
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Our Palette

We created our own palette which we found to be a very useful tool in financial
mathematics. It has three main functions: calculating Compound Interest, Future value
and Present value. By using this palette, we only needed to insert the known values in a
chosen formula, without having to type the whole formula. This saves time and eliminates
the possibility of typing mistakes, which is really useful.
Financial mathematics is a very popular and important subject nowadays, so in our opinion
this palette or a similar one with financial formulas should be included in the upcoming
versions of M@th Desktop. This would definitely increase the usefulness of M@th Desktop.
This is how our palette looks like:
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Compound Int
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FV = PV H1 + rLn
Clear@PV, FV, r, nD;
FV = ;
PV = ;
r = ; H* interest per period *L
Input @ n = ; H* periods *L
var = MDEnterVar@D; H*Enter var*L
MDRealOnly@NSolve@ FV == PV H1 + rLn , varD D
Future Val

FV = P

H1 + rLn - 1
r

Clear@PV, FV, r, P, nD;
FV = ;
P = ; H* payment *L
r = ; H* interest per period *L
Input @ n = ; H* periods *L
var = MDEnterVar@D; H*Enter var*L
MDRealOnlyBNSolveB FV == P *

H1 + rLn - 1
r

Present Val

PV = P

, varF F

H1 + rLn - 1
r * H1 + rLn

Clear@PV, FV, r, P, nD;
PV = ;
P = ; H* payment *L
r = ; H* interest per period *L
Input @ n = ; H* periods *L
var = MDEnterVar@D; H*Enter var*L

MDRealOnlyBNSolveB PV == P *

H1 + rLn - 1
r * H1 + rLn

, varF F

Open  Close

Our VW Golf Model
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Open  Close

Our VW Golf Model

Golf Trendline TSI
90kW / 6 Gang / 4 doors

Leasing Data from Siauliai
(LT)
Open  Close

Leasing = 5 000 EUR (Down-Payment)

+ 173.47 EUR (Monthly Payment, 60 times)

+ 5 430.37 EUR (Residual Value)

We will calculate the Complete Present Value, Annual Percentage Rate (APR), Monthly
Payment for the Residual Value (Savings account) and the Real Payments per month
including Insurances.
Our data:
Manufacturer's suggested retail price:
20 112.95 EUR
M@th Desktop
Base cap cost :
18 101.25 EUR
Term of lease:
60 months in advance
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Our data:
Manufacturer's suggested retail price:
Base cap cost :
Term of lease:
Down payment:
Residual value:
Lease:

20 112.95 EUR
18 101.25 EUR
60 months in advance
5 000 EUR
5 430.37 EUR
173.47 monthly

Annual Percentage Rate (APR)

® FV

Input @

;

Clear@n, P, PV, rD;
n = 60; H* periods *L
P = 173.47; H* payment *L
PV = 18 101.25;
r12 = r . FindRootB 18 101.25  5000 + 5430.37  H1 + rL5*12 +
173.47 H1 + rL *

H1 + rL5*12 - 1
r * H1 + rL5*12

, 8r, 0.01<F

0.00488313
Clear@iD;
Input @ r = r12;
i1 = Ii . FindRootA H1 + iL1 == H1 + rL12 , 8 i, 0.01 < EM
0.0601972
Answer: The annual percentage rate in Siauliai is about 6%.

Loan for the Residual Value 5 430.37 EUR

Clear@FV, P, r, nD;
r = 0.077  12; H* interest per period *L

Site: www.deltasoft.at
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n = 5 * 12; H* periods *L
P = ; H* payment *L
FV = 5430.37;
var = MDEnterVar@PD; H*Enter var*L
result1 =

var . MDRealOnlyBNSolveB FV == P H1 + rL *

H1 + rLn - 1
r

, varF F @@1,

1DD
74.0105354760192
Answer: The monthly payment for the residual value equals 74 EUR. Installing this
amount to our savings account each month will give us the residual value after 5 years.

The R E A L

COSTS

...

The monthly payment for the VW Golf leasing is about 173.47 EUR, which does not
seem so high.
But the payments for the residual value, compulsory insurance and KASKO insurance
more than double the monthly payment !!!

Input @

173.47 H* EUR for the lease *L +
52.79H* EUR for compulsory and KASKO insurances *L
226.26

Answer: If you want to return the car back to the dealer after 5 years, your monthly
payment is about 226.26 EUR.
173.47 H* EUR for the lease*L +
Input @
74 H* EUR for the residual value *L +
52.79H* EUR for compulsory and KASKO insurances *L
300.26
Answer: If want to take the car at the end of 5 years, your monthly payment is about
300.26 EUR.
Site: www.deltasoft.at
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Answer: If want to take the car at the end of 5 years, your monthly payment is about
300.26 EUR.

Open  Close

Leasing Data from Graz (AT)

Leasing

=

6 635.1 EUR

+ 216.82 EUR

+ 4 202.23 EUR

( Now, Down Payment )

( Monthly Payment, 60 times)

(Residual Value, after 5 years)

We will calculate the Annual Percentage Rate (APR), Monthly Payment for the Residual
Value (Savings account) and the Real Payments per month including Insurances.
Our data:
Manufacturer's suggested retail price:
Base cap cost :
Term of lease:
Down payment:
Residual value:
Lease:

23 042 EUR
22 117 EUR
60 months in advance
6 635.1 EUR
4202.23 EUR
216.82 monthly

Annual Percentage Rate (APR)
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;

Clear@n, P, PV, rD;
n = 5 * 12; H* periods *L
P = 216.82; H* payment *L
PV = 22 117;
r12 = r . FindRootB

PV  6635.1 + 4202.23  H1 + rL5*12 + P H1 + rL *
8r, 0.01<F

H1 + rLn - 1
r * H1 + rLn

,

0.00291657
Clear@iD;
Input @ r = r12;
i1 = Ii . FindRootA H1 + iL1 == H1 + rL12 , 8 i, 0.01 < EM
0.0355657
Answer: The annual percentage rate in Graz is about 3.6%.

Loan for the Residual Value 4 202.23 EUR

r = 4.375 % is the interest rate offered by the bank for a savings account for the residual
value 4 202.23 EUR.
How much is the monthly payment P in advance for this loan?

Site: www.deltasoft.at
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Clear@FV, P, r, nD;
r = 0.04375  12; H* interest per period *L
n = 5 * 12; H* periods *L
P = ; H* payment *L
FV = 6635.1;
Input @

var = MDEnterVar@PD; H*Enter var*L
result1 =

var . MDRealOnlyBNSolveB FV == P H1 + rL *

H1 + rLn - 1
r

, varF F @@1,

1DD
98.7709489816618
Answer: The monthly payment for the residual value equals 98.77 EUR. Installing this
amount to our savings account each month will give us the residual value after 5 years.

The R E A L

COSTS

...

The monthly payment for the VW Golf leasing is about 89 EUR, which does not seem
so high.
But the payments for the residual value, compulsory insurance and KASKO insurance
more than double the monthly payment !!!

Input @

216.82 H* EUR for the lease *L +
93.54H* EUR for KASKO *L
310.36

Answer: If you want to return the car back to the dealer after 5 years, your monthly
payment is about 150 EUR.
216.82 H* EUR for the lease *L +
Input @
98.77 H* EUR for the residual value *L +
93.54H* EUR for KASKO *L
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M@th Desktop

16

Monday, April 26, 2010

VWGolf Edvinas Thomas Final.nb

409.13
Answer: If want to take the car at the end of 5 years, your monthly payment is about 210
EUR.

Loan Data from Siauliai
(LT)
Open  Close

Annual interest rate:
Loan amount:
Total extra costs :
Monthly Payment:
Period:
Average Percentage Rate:

8.9% (negotiable)
11 150 EUR
96.69 EUR
200.58 EUR
60 months
9%

1. Checking the Monthly Payment

We calculate the monthly payment including extra costs, e.g. bank fees. Bank
calculates payments monthly, not quaterly, so there is no need to change the number
of periods.
Input @

r = 0.089  12
0.00741667
Clear@PV, P, r, nD;
r = 0.007416666666666666`; H* interest per period *L
n = 60; H* periods *L
P = ; H* payment *L
PV = 395 + 237.10 *

Input @

H1 + rLn - 1

r * H1 + rLn

;

var = MDEnterVar@PD; H*Enter var*L
result1 =

var . MDRealOnlyBNSolveB PV == P *

H1 + rLn - 1

r * H1 + rLn

, varF F @@1, 1DD

245.2803930091544
Answer: There is a difference of 8 EUR between our calculated and "official" monthly
payments.
This is because we included the bank fee, 395 EUR, which is only paid once, into the
monthly payment for the loan.
Site: www.deltasoft.at
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Answer: There is a difference of 8 EUR between our calculated and "official" monthly
payments.
This is because we included the bank fee, 395 EUR, which is only paid once, into the
monthly payment for the loan.

2. Annual Percentage Rate (APR) for the Loan

We will calculate and check the APR of the loan.
Clear@n, FV, PV, rD;
n = 60; H* Periode *L
H1 + rLn - 1
FV = 237.10 *
;
Input @
r
PV = 11 150;
r = Hr . FindRoot@ FV  PV H1 + rLn , 8 r, 0.01 <D L
0.00836301
Input @

r 12
0.100356

Answer: We can confirm the APR on the loan data. It equals 10%.
Note: The offical interest rate for the loan equals 8.9 %.
This small difference is explained by the fact that bank compounds monthly and takes a
fee which is 1% of the amount of loan.

Open  Close

Loan Data from Graz (AT)

Annual interest rate:
Loan amount:
Total extra costs :
Monthly Payment:
Period:
Average Percentage Rate:

Site: www.deltasoft.at

4.375%
22 117 EUR
925.26 EUR
432.99 EUR
60 months
6.4%
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1. Checking the Monthly Payment

We calculate with a quarter year interest rate to get a better result, because the bank
do it also.
Input @

r4 = 0.04375  4
0.0109375
Clear@PV, P, r, nD;
r = r4; H* interest per period *L
n = 5 * 4; H* periods *L
P = ; H* payment *L
PV = 22 117.15 +925.26 + 10 *

Input @

H1 + rLn - 1

r * H1 + rLn

;

var = MDEnterVar@PD; H*Enter var*L
result1 =

var . MDRealOnlyBNSolveB PV == P *

H1 + rLn - 1

r * H1 + rLn

, varF F @@1, 1DD

1298.988602391832
Input @

result1  3

432.9962007972772
Input @

Differenz = 431.99 - result1  3

-1.0062
The first reason for the difference is explained by our 30 / 360 model.
The second reason is that we compound like the bank quarterly but we do not account
for the interests within a quarter year.

Note: We account for the interest within a quarter year.

® Pure Solve ;
Clear@RD;
Input @

MDRealOnlyB
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Clear@RD;
MDRealOnlyB
SolveB: 1298.98860239183163191865416 == R 1 + 0.04375 *
R 1 + 0.04375 *

88R ® 431.423<<
Input @

30
360

+ R,  ==  >, 8 R < FF

60
360

+

Differenz = 431.99 - 431.42330333719366`
0.566697

This is our best result. The only difference is that the bank calculates linearly within a
year and we compound it.

2. Annual Percentage Rate (APR) for the Loan

We will calculate and check the APR of the loan.
Clear@n, FV, PV, rD;
n = 5 ´ 12; H* Periode *L
H1 + rLn - 1
FV = 431.99 *
;
Input @
r
PV = 22 117.15;
r12 = Hr . FindRoot@ FV  PV H1 + rLn , 8 r, 0.01 <D L
0.00535571
Input @

r12 12
0.0642685

Answer: We can confirm the APR on the loan data. It equals 6.4%.
Note: The offical interest rate for the loan equals 4.375%.
The difference is explained by the additional fees and the 10 Euro fee paid quaterly.

Input @
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Result and Summary
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Comparing the Leasing
Lithuania - Austria
Open  Close

We compare the leasing contracts of Graz and Siaulai.

Monthly Leasing Payment in Siaulai: 300.26 EUR
Monthly Leasing Payment in Graz:

Input @

409.13 EUR

PSiaulai = 300.26
300.26

Input @

PGraz = 409.13
409.13

Input @

PGraz - PSiaulai
108.87

Answer: You can see that our calculated Real Monthly Payments in Graz and Siaulai for
the Leasing, which also contains KASKO and the monthly installments to the savings
account for the residual value, is not the same.
There's a difference of 108.87 , which can be explained by a different interest rate and
a different list price for the same car.

Comparing the Loans contracts
Lithuania - Austria
Open  Close

We compare the loan contracts of Graz and Siaulai.
Monthly Payment in Siaulai:
Monthly Payment in Graz:
Input @

317.10
431.99

PSiaulai = 317.10
317.1

Input @

PGraz = 431.99

Site: www.deltasoft.at
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431.99
Input @

PGraz - PSiaulai
92.03

Answer: You can see that our calculated Monthly Payments for Graz and Siaulai for the
Loan. There's a difference about 92.03 , which can be explained by a different interest
rate and a different list price for the same car.

Leasing Versus Loans
Lithuania - Austria
Open  Close

We compare our results for the monthly payments of the leasing contracts and the
monthly payment of the loan contracts.

Austria
monthly payment of the loan
monthly payment of the leasing contract
Input @

431.99 EUR
409.13 EUR

Ploan = 431.99
431.99

Input @

Pleasing = 409.13
409.13

Input @

Ploan - Pleasing
22.86

You can see that our calculated monthly payment for the leasing contract is lower than
the payment for the loan, even it contains the costs for the KASKO insurance. So you
can say that leasing is cheaper as taking a loan.

Lithuania
monthly payment of the loan
monthly payment of the leasing contract
Input @

317.10 EUR
300.26 EUR

Ploan = 317.10
317.1

Input @

Pleasing = 300.26
300.26

Input @

Ploan - Pleasing
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16.84
You can see that our calculated monthly payment for the leasing contract is lower than
the payment for the loan, even it contains the costs for the KASKO insurance. Thus,
leasing is a better choice, because it is cheaper.

Our Team
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Participants

Edvinas Vitkus

Age:
Place of Birth:
School:
Strengths:
Weaknesses:
Motto:
Hobbies:
work.
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Siauliai, Lithuania
Siauliai Didzdvaris Gymnasium
Communicable, flexible, fun, creative, determined
Lazy, hot tempered
"Just Do IT"
Leadership, basketball, martial arts, firends
voluntary
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School:
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Weaknesses:
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Motto:
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work.

Siauliai Didzdvaris Gymnasium
Communicable, flexible, fun, creative, determined
Lazy, hot tempered
VWGolf Edvinas Thomas Final.nb
"Just Do IT"
Leadership, basketball, martial arts, firends
voluntary

Thomas Wagendorfer

Age:
Place of Birth:
School:
Strengths:
Weaknesses:
Hobbies:
Motto:
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Graz
BHAK Grazbachgasse
communicable, fast learning, flexible
lazy
playing guitar, reading books, jogging
"Take it as it comes"
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Our Experience with the
Project
Open  Close

This project was a big challenge. Financial mathematics is not an area that is highly
discussed in classes and even though the formulas are not difficult, the data collection was
a challenge.
The first challenge was to gather the latest data, there were several sources, but the
limitation was that the specific data was missing, so we had to use some real life
examples.
When we took it to the banks, they did not want to give the information so we had to visit
several banks. But in the end, they really started to treat us better.
I believe this project led to better understanding of how we can use mathematics in every
day life. The way we were working and the methods we used were very similar to real
professionals and analytics, so next time when we have a task like this we will surely know
what to do.

New Chapter

Cut Last Chapter
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