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Introduction:
It is very kind that the government is now subsidizing 3% of the interest of the property mortgage for

cmployces of subsidized bodies. They shall be referred as the employees (or the employeg) in this letrer.
We propose that the subsidy can be changed as a lump sum to help the employees to pay for the initizl down
payment. We use the Net Present Value approach to find the lump sum the money involved. The key
mathematical results are listed, followed by a table which shows the lump sum of typical sitations.

Finally, the derivation of the mathematical results is attached as an appendix.

The key formulae:
Let us define our symbol first:
~ the principal a bank lent to the employee P,
the yearly rate X,
the monthly amount (rortgage) to be paid back to the bank 4
and the number of jrears for the mortgage N.

Then the monthly rate is E3 , Which we shall call it r and the number of months to paid for the mortgage is
12N, which we shall call it #.  These symbals are introduced to simplify the formulae. ‘We have the
following relationship:
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If the government is going to subsidize the employee for 10 years, then the net present value of the Jump

sum is given by
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Given, &, the number of years, &, the annual rate, and 2 the initial debt, the monthly mortgage 4 can be
found by (1) (or simply the bank should tell the employee the value of the monthly mortgage). Provided
that the rate subsidy by the government is 3% for 10 years, the lump sum that should be paid to the staff is

given by (2)

Typical numerical results:

_Initial Debt(Million)
1.0__ 2.0 - 3.0
8% $182635 $365271 $547906
LB T 1% $172057 $344.114 $516171

Table 1: The lump sum the government required to pay to the employee.
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Appendix
The monthly rate is r (r = II-;- ) and the number of months to paid for the mortgage is n (»=12V). We

have
PA+r) = A0 +r) + AQ+r)" + 41 +7) w4 +7) + 4
RHS is a sum of GP.
P(1+7)" = Aﬂ—ﬂ'}—“—i
and the value of A is given by:
A= e
)]
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Let D(n), X(n), P¥(#) denotes, the debt remain, the interest subsidy provided by the government and the
Present value of the subsidy. The following table shows the cash flow:

Number {Debt, D(n) ) Interest pald by the The net presant value of the interest paid
of government, by the government,
months, 3% _ I
n I{n)=(D(n=1yxr)x == Prm=oor
- D(n-1)
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0 P 0
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The debt remains at the ¢-th month is

Dy =P +ry 4 L2 =1
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r
The interest paid in the t-th month is D(r-1)r. As the government subsidizes only 3% in rate R, the interest

3% D(-1)

. 1
d by the tis I(t)=(D(t~1)r)x = = t < =-- by definition).
paid by the government is I(t) = (D(¢t ~1)r)x = 400 (notc that — == by definition). The

present value of I(¢) is J(r) divided by the (discount factor). Thus PV (f) = a%g)—, . As the government
r

oi:dy supports the staff for 120 months (10 years), we need 10 sum PV (1) + PV(2) + PV (3) +-+ F¥(120)

The total amount the government should give to the staff is:
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End of derivation.
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