COMPOUND STUDENT INTEREST 
USING ALGEBRA-BASED FINANCIAL APPLICATIONS
Dr. Rich Sgroi
dr.rsgroi@gmail.com
financialalgebra.com

DO NOW: What's The Story?
Context: Mortgages
Examine these two spreadsheets.
What story do they individually tell? Together, what story do they tell?
[image: A table of numbers and a number of payments

Description automatically generated with medium confidence]

DO NOW: What's The Story?
Context: Automobile Expense and Depreciation
Examine this system of 2 linear equations.
What story does the expense equation tell?
What story does the depreciation equation tell?
Together, what story do the two equations tell?

[image: A graph of car depreciating equation

Description automatically generated]

DO NOW: What's The Story?
Context: Federal Income Taxes
Examine the tax tables below. What story do they individually tell?
Together, what story do they tell?
[image: A white paper with numbers and a black text

Description automatically generated][image: A table with numbers and a few words

Description automatically generated with medium confidence]

[image: ]GUIDED DISCOVERY 
STUDENT LOAN CONSOLIDATION 

Mateo has two federal unsubsidized student loans. He has made interest-only payments on the loans while in school. For loan #1, he has a balance of $12,400 with 8 years remaining on the loan at an interest rate of 5.3%. For loan #2, he has a balance of $6,400 with 4 years remaining at an interest rate of 4.2%. Mateo is considering federal consolidation of these two loans. 
[image: A math formula with a square and a number of equations

AI-generated content may be incorrect.]

*Round all monetary answers to the nearest cent.

The Original Loans 
· What is the current monthly payment for loan #1? ______________ 
· What is the current monthly payment for loan #2? ______________
· During the overlapping 4-year payment period, what is the combined monthly payment for the two loans?_______
· Calculate the total amount to be paid for loan #1.________ (# months X monthly payment)
· Calculate the total interest to be paid for loan #1.________(total paid – principal)
· Calculate the total amount to be paid for loan #2. ________ (# months X monthly payment)
· Calculate the total interest to be paid for loan #2._________ (total paid – principal)



The Consolidated Loan 
· For each loan, multiply the remaining principal times the interest rate (expressed as a decimal). This is the loan weight factor. 
Loan #1 – ____________Loan #2 – ____________
· Find the sum of the two weight factors (wf).  ________ 
· The consolidated principal (cp) is the sum of the two remaining principals. What is that amount?  cp = ______________ 
· Find 100 times the quotient of the sum of the weight factors and the                consolidated principal (wf/cp) rounded to nearest tenths place. ________                     This is the weighted average of the interest rates.
· Round this answer UP to the nearest eighth of a percent. ______ This is the consolidated loan interest rate.
· The federal government uses this chart to set the consolidated loan length. What is the new loan length? _____TOTAL LOAN DEBT       REPAYMENT PERIOD 

$0 - $7500                           10 years
$7500 - $10000                12 years
$10000 - $20000             15 years
$20000 - $40000             20 years
$40000 - $60000             25 years
$60000 or more              30 years


· The new monthly payment will be _______.
Conclusions
· Is consolidation the right choice?                                                                                   Make a case for or against this loan                                                            consolidation based on your calculations.














[image: ]GUIDED DISCOVERY 
STUDENT LOAN CONSOLIDATION 


Mateo has two federal unsubsidized student loans. He has made interest-only payments on the loans while in school. For loan #1, he has a balance of $12,400 with 8 years remaining on the loan at an interest rate of 5.3%. For loan #2, he has a balance of $6,400 with 4 years remaining at an interest rate of 4.2%. Mateo is considering federal consolidation of these two loans. 
[image: A math formula with a square and a number of equations

AI-generated content may be incorrect.]
*Round all monetary answers to the nearest cent.

The Original Loans 
· What is the current monthly payment for loan #1? $158.76 
· What is the current monthly payment for loan #2? $145.08
· During the overlapping 4-year payment period, what is the combined monthly payment for the two loans? $303.84
· Calculate the total amount to be paid for loan #1. $15,240.96 (# months X monthly payment)
· Calculate the total interest to be paid for loan #1.  $2,840.96 (total paid – principal)
· Calculate the total amount to be paid for loan #2.  $6,963.84 (# months X monthly payment)
· Calculate the total interest to be paid for loan #2.   $563.84 (total paid – principal)




The Consolidated Loan 
· For each loan, multiply the remaining principal times the interest rate (expressed as a decimal). This is the loan weight factor. 
Loan #1 –  657.2 Loan #2 – 268.8
· Find the sum of the two weight factors (wf).  926
· The consolidated principal (cp) is the sum of the two remaining principals. What is that amount?  cp = $18,800
· Find 100 times the quotient of the sum of the weight factors and the                consolidated principal (wf/cp) rounded to nearest tenths place. 4.9                               This is the weighted average of the interest rates.
· Round this answer UP to the nearest eighth of a percent.  5%.  This is the consolidated loan interest rate.
· The federal government uses this chart to set the consolidated loan length. What is the new loan length? 15 yearsTOTAL LOAN DEBT       REPAYMENT PERIOD 
$0 - $7500                           10 years
$7500 - $10000                12 years
$10000 - $20000             15 years
$20000 - $40000             20 years
$40000 - $60000             25 years
$60000 or more              30 years


· The new monthly payment will be 148.67
Conclusions
· Is consolidation the right choice?                                                                                   Make a case for or against this loan                                                            consolidation based on your calculations.
This question is purposefully open ended.
Some students might base a conclusion on the fact that the new monthly payment is indeed less than the combined monthly payments of the two loans in the overlapping period. Others might calculate the total interest on the consolidated loan and compare it with the combined interest on the original loans.  The answer to this question depends on the personal situation of the student borrower. Is a lower monthly payment now, worth a higher interest payment in the long run?
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Schedule X—If your filing status is Single

If your taxable The tax is:

income is: of the
But not amount

Over— over— over—
$0 Glled 0 e 10% $0
11,000 44,725 $1,100.00 + 12% 11,000
44,725 95,375 5,147.00 + 22% 44,725
95,375 182,100 16,290.00 + 24% 95,375
182,100 231,250 37,104.00 + 32% 182,100
231,250 578,125 52,832.00 + 35% 231,250

578,126 174,238.25 + 37% 578,125
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Section A—Use if your filing status is Single. Complete the row below that applies to you.

Tax.
(© Subtract (d) from (c). Enter
Taxable income. @) () Multiply @) the result here and on the entry
If line 15 is— Enter the amount from line 15 | Multiplication amount (a) by (b) Subtraction amount space on line 16.
At least $100.000 but not over $182,100 | $ * 24% (0.24) $ $ 6.600.00 $
Over $182,100 but not over $231.250 $ x 32% (0.32) $ $21,168.00 $
Over $231.250 but not over $578,125 $ * 35% (0.35) $ $ 28.105.50 $
Over $578.125 $ % 37% (0.37) $ $39.668.00 $
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WILL | SAVE MONEY IF | CONSOLIDATE MY STUDENT LOANS?
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Monthly Payment Formula

P(L)(l 4 L)m where M = monthly payment

__\I2 12 P = principal
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(1 + L) 1 r = interest rate
12 t = number of years
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A B G D E F
Principal 300,000
Interest rate as a percent 6.88
Length of loan 15
Number of yearly payments 12
Payment Beginning | Monthly | Towards | Towards Ending
Number Balance Payment Interest Principal Balance
1 300,000.00 [ 2,676.40 1,720.00 956.40 299,043.60
2 299,043.60 2,676.40 1,714.52 961.88 298,081.72
3 298,081.72 2,676.40 1,709.00 967.40 297,114.32
4 297,114.32 2,676.40 1,703.46 972.94 296,141.38
5 296,141.38 | 2,676.40 1,697.88 978.52 295,162.86
6 295,162.86 2,676.40 1,692.27 984.13 294,178.73
7 294,178.73 2,676.40 1,686.62 989.77 293,188.96
8 293,188.96 2,676.40 1,680.95 995.45 292,193.51
9 292,193.51 2,676.40 1,675.24 1,001.16 291,192.35
10 291,192.35 2,676.40 1,669.50 1,006.90 290,185.46
11 290,185.46 2,676.40 1,663.73 1,012.67 289,172.79
12 289,172.79 | 2,676.40 1,657.92 1,018.47 288,154.31
A B c D E F G
Principal 300,000
Interest rate as
apercent 6.88
Length ofloan 15
Number of yearly
payments 12
Payment Beginning | Monthly Extra Towards | Towards Ending
Number Balance Payment Payment Interest Principal Balance
1 300,000.00 | 2,676.40 100.00 1,720.00 1,056.40 | 298,943.60
2 298,943.60 | 2,676.40 100.00 1,713.94 1,062.45 | 297,881.15
3 297,881.15| 2,676.40 100.00 1,707.85 1,068.55 | 296,812.60
4 296,812.60 | 2,676.40 100.00 1,701.73 1,074.67 | 295,737.93
5 295,737.93 | 2,676.40 100.00 1,695.56 1,080.83 | 294,657.09
6 294,657.09 | 2,676.40 100.00 1,689.37 1,087.03 | 293,570.06
7 293,570.06 | 2,676.40 100.00 1,683.14 1,093.26 | 292,476.80
8 292,476.80 | 2,676.40 100.00 1,676.87 1,099.53 | 291,377.27
9 291,377.27 | 2,676.40 100.00 1,670.56 1,105.84 | 290,271.43
10 290,271.43 | 2,676.40 100.00 1,664.22 1,112.18 | 289,159.26
11 289,159.26 | 2,676.40 100.00 1,657.85 1,118.55 | 288,040.71
12 288,040.71 | 2,676.40 100.00 1,651.43 1,124.96 | 286,915.74
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