
  

 

 

 

 

 

 

  

 

 

 

 

   

 

 

 

 

  

  

  

 

  

     

  

 

    

 

 

  

 

 

  

  

 

 

 
       

        

    

CO:-lSUMER 
FEDERATION 
OFCAL!FOR.'111\ 

FC 
W'J RESPONSIBLE BUSINESS 
rililll LENDING COALITION 

" ' California Association for 
~• Micro Enterprise Opportunity 

C 

November 22, 2021 

RE: NOTICE OF FOURTH MODIFICATIONS TO PROPOSED REGULATIONS UNDER DIVISION 

9.5 OF THE CALIFORNIA FINANCIAL CODE PRO 01/18 

Commissioner of Financial Protection and Innovation 

Attn: Sandra Sandoval, Regulations Coordinator 

300 South Spring Street, 15th Floor 

Los Angeles, CA 90013 

Attention: Charlie Carriere and Jesse Mattson 

Via electronic mail: regulations@dfpi.ca.gov, @dfpi.ca.gov, @dfpi.ca.gov 

Dear Mr. Carriere and Mr. Mattson: 

The Responsible Business Lending Coalition (RBLC), the California Association for Micro Enterprise 

Opportunity (CAMEO), and the Consumer Federation of California (CFC) thank the California Department of 

Financial Protection and Innovation (DFPI) for publishing the fourth modifications to commercial disclosure 

regulations implementing Senate Bill 1235.1 We thank DFPI for this critical step towards the final rule. As 

California’s hard-working entrepreneurs begin to emerge from the shadows of the COVID-19 crisis, they are 

seeking financing to adapt their products and services, hire employees, and expand their businesses. Business 

owners need clear information about rates and terms to avoid unaffordable debt and select the best product for 

their financing needs. Therefore, we ask DFPI to finalize and implement the regulations as soon as possible. 

In October 2021, we submitted a comment letter in response to DFPI’s third modifications to its commercial 
financing disclosure regulations. We were pleased to see that DFPI incorporated most of our recommendations in 

the fourth modifications, published October 5, 2021. 

We recommended that DFPI remove state-specific language so that California can continue guiding the nation in 

pursuit of a more transparent commercial financing marketplace. DFPI wisely replaced “California Law” with 

“Applicable law” in §901 General Requirements, enabling DFPI-compliant disclosures to be used in other states. 

We thank DFPI for leading the nation with strong disclosure standards and for promoting interstate 

harmonization. 

In addition, we asked DFPI to extend the compliance date to six months from the effective date of the regulation. 

We are grateful that DFPI granted this extension in the fourth modifications. Additional time will allow lenders to 

properly come into compliance. This change also aligns with New York’s draft regulations, which include a six-

month extension. 

1 State of California Department of Financial Protection and Innovation, “CALIFORNIA CODE OF REGULATIONS 

TITLE 10, CHAPTER 3 Third Modifications,“ Oct. 12, 2021. https://dfpi.ca.gov/wp-

content/uploads/sites/337/2021/10/2021-10-12-SB-1235- Regulations-For-Publication.pdf 

https://dfpi.ca.gov/wp
http:dfpi.ca.gov
http:dfpi.ca.gov
mailto:regulations@dfpi.ca.gov


  

  

   

 

   

 

 

 

 

 

   

 

  

   

  

 

 

 

 

  

 

  

 

 

Lastly, we proposed that DFPI require annual data collection for providers that use the opt-in method for 

calculating estimated annualized percentage rates (APR). DFPI did not include this recommendation in the fourth 

modification, but still has the opportunity to mandate APR reporting under the Financial Code Section 90009(e) 

small business data collection rulemaking. We encourage DFPI to collect APR data through either avenue, to 

ensure that providers do not disclose unreasonably low APRs and also to maintain consistency between California 

and New York, where APR reporting is required by statute. 

In support of DFPI’s finalization of the rule, and to aid financing providers preparing to comply, we have 

included an appendix on APR calculation. We believe it helps demonstrate several ways financing providers can 

calculate APRs compliance with these regulations for all required products with relative ease, using common 

software such as Microsoft Excel. 

The RBLC, CAMEO, and CFC applaud DFPI for its diligent work to bring much-needed sunshine to the 

commercial financing marketplace and enable California small business owners to make informed financing 

decisions. We appreciate DFPI’s thoughtful revisions and urge DFPI to publish a final rule as soon as possible. 

Sincerely, 

The Responsible Business Lending Coalition 

Coalition California Association for Micro Enterprise Opportunity 

Consumer Federation of California 



Appendix A - Explanation of How the Relevant APR Formula from TILA Regulation Z is 
Calculated Easily Using Basic Functions in Common Software 

The federal Truth in Lending Act (TILA) is implemented in Regulation Z, which details the 

mathematical formulas for calculating the annual percentage rate (APR) in Appendix J. The 

relevant Regulation Z APR formula can be calculated easily using standard industry 
software programs such as Microsoft Excel or Google Sheets. 

For purposes of illustration, the TILA APR equation can be reduced to the following equation 

via serval simplifying assumptions.26 This TILA APR equation is explicitly designed to be used 

for products repaid daily, weekly, semi-monthly, monthly, and so on. 

P1 P2 P11 
0 = -A + ---+ ---t- + ... + t 

(1) (1 + i)l1 (1 + i) 2 (1 + i)" and (2) AP R = i * ni 

Where: A = initial advance i = unit period interest rate ( e.g. daily interest rate) 

Pj = amount of the payment 

Tj = number of full unit periods to the final payment 

n = number ofpayments m = number ofperiods per year 

These Reg Z Formulas Can Be Calculated Using The RATE, IRR and XIRR Functions in 
Excel 

The following functions in Microsoft Excel or Google Sheets can be used to calculate APR 

consistent with the Regulation Z formula: 

1. For financing products with equal payment amounts and equal payment periods 
( e.g., for loans, sales-based financing with flat sales projections or using Historical 

Method, etcJ: 

APR = RATE (Number ofpayments, payment amount as a negative number, disbursed 
amount after fees deducted) *Number ofpaymentperiods in one year to annualize 

2. For financing products with unequal payment amounts, and equal payment periods 
(e.g., sales-based financing with projected or retrospective sales volumes that vary over 

the payment period, with payments every day of the week): 

APR = IRR (select a series ofcells indicating the flow ofmoney, with the disbursed 
amount in the first cell, followed by cells representing the total charges in each 

subsequentpayment period) *Number ofpayment periods in one year to annualize 

26Assumed here that loans have a single disbursement, and all payments occur at full unit-periods. Please see 
Appendix I for the full Regulation Z APR formula found in Appendix J to Part 1026(b).5.iv. 
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3. For financing products with unequal payment amounts, and/or unequal payment 
periods (e.g., sales-based financing with projected or retrospective sales volumes that 

vary over the payment period, with payments on weekdays only): 

APR= ((XIRR (select a series ofcells indicating the.flow ofmoney, starting with the 

disbursed amount in the first cell, and a second series ofcells indicating the 

corresponding dates ofthose payments) +J)A(l/365)-1)*365 

We will use an example to show how the APR calculated from the RATE function is consistent 
with the TILA APR formula. To illustrate, consider a one year loan with an advance of $1,000, 

origination fee of $200, and 12 monthly payments of$100. To show that the APR calculated in 

Excel is consistent with the TILA APR formula, we will plug the APR obtained from the Excel 

formula described above into the TILA APR equation to show the mathematical conditions are 

met. The TILA APR equation will resolve to zero, proving that the Excel-derived APR correctly 

represents the mathematical conditions in Regulation Z. 

Step 1: Using the RATE formula in Excel, we derive an APR of 35.07%. By plugging this APR 
and the number ofperiods in a year into Regulation Z equation (2), we derive a period interest 

rate "i" = 2.92%. 

A.PR = i * 1n 

APR= SS,lm6 ... 12 

Source; Excel output S<luree: loan tf'n-n 

~, j 
i 

Step 2: By plugging A, Pl, P2... Pl2 and i into equation (1), we see that equation (1) simplifies 
to 0 as required. This means that the Excel APR meets all the mathematical conditions dictated 

by the TILA APR. 

25 



P2-A_ ·) I T ...(1 ' - (1 ..J... ")'n 

A• 1000 PJ • 100 

So\lrc:e: loan term s: So urce: loan terms Source: prior c1lcul1tkm 

\. ...·-················································· ····..··············· ······..··· ·····y ···················-·-···········-······-·············-···········-··········..·····j 

$100 $100 $100 
- lOOO + (1 + 2.92%) + (1 + 2.92%) 2 + ... + (1 + 2.9 2%) 12 

= -1000 + 97.16 + 94.40 + ... + 70.77 

=O 

Expanding beyond this example, when used correctly the RATE, IRR and XIRR functions in 
Excel all return an interest rate that's calculated in a manner that is mathematically consistent 

with that of the TILA APR. 

Following are demonstrations from Microsoft Excel using each of these formulas. 

26 



RATE Formula 
Comparison co Reg Z 

The followinc spreadsheet shows how the RATE function in Excel produces an APR that's consistent with the TILA APR methodology. 

Use case: for loans with equal payments that occur at equal intervals 

IUser Input 
~lculated / Linked 

Section 1. Input loan tenns 

In Section 1, we enter the loan terms. Initial advance 
Payment per period 
Payment frequency 
No. of total payments 
Periods per year 

-Sl,000.00 

$25.00 

Daily 

48 

365 

Poyment Frequencies Periods ~r Year 
Monthly 12 
Semi-Monthly 24 
Bi-Weekly 26 
Weekly 52 
Doily 365 
* For weekday poyments, see cab 'Weekdoy RATE' 

Section 2. Calculate interest usinc RATEO 

In Section 2, we use the RATE function in Interest rate, unit period 0.77% 
Excel to calculate both the Interest per APR 281.10% 
unit period, as well as the annual APR. 

Section 3. Settinc up the Rec zEquation 

In Sections 3 and 4, we verify that the APR 

calculated from the RATE function Is In 
fact consistent wit h the TILA APR formula. 

In order to do so, we will first map (in 

Section 3) the user inputted values about 

the loan to the various variables in the 
TILA APR formula. Name of variable Variables Value Source 

Initial advance A -$1,000.00 User input (Section 1) 

Payment per period Pl....Pn $25.00 User input (Section 1) 
Interest per period 0.77% Calculated (Section 2) 

Periods per year m 365 Calculated (Sect.ion 1) 

Section 4. Conflnn Reg z Is Satisfied 

In Section 4, we will plug the APR 

obtained from the Excel formula into the 

TILA APR formula to show the 

mathematical conditions are met. This Is 
shown by taking t he sum off all the values 

and showing it equals zero. Since cell 

$H$44 is zero, we have shown that t he 

APR calculated by Excel is consistent with 

the TILA APR. 

Period 
0 

1 

2 

3 
4 

5 

6 

7 

8 

9 
10 

11 

12 

13 
14 
15 

16 
17 

18 

19 

20 

21 

22 
23 

24 

25 

26 
27 

28 

29 

30 

31 
32 

Amount 

-$1,000.00 

$25.00 

$25.00 
$25.00 

$25.00 

$25.00 

$25.00 

$25.00 
$25.00 

$25.00 

$25.00 

$25.00 

$25.00 
$25.00 

$25.00 

$25.00 

$25.00 
$25.00 

$25.00 

$25.00 

$25.00 

$25.00 

$25.00 
$25.00 

$25.00 

$25.00 

$25.00 
$25.00 

$25.00 

$25.00 

$25.00 
$25.00 

$25.00 

Reg Z Calculation 

-$1,000.00 

$24.81 

$24.62 
$24,43 

$24.24 

$24.06 

$23.88 

$23.69 
$23.51 

$23.33 

$23.15 

$22.98 

$22.80 
$22.63 

$22.45 

$22.28 

$22.11 
$21.94 

$21.78 

$21.61 

$21.44 

$21.28 
$21.12 

$20.96 

$20.80 

$20.64 

$20.48 
$20.32 

$20.17 

$20.01 

$19.86 
$19.71 

$19.56 

Sum 0.00 

Is sum zero (nearest cent) Yes 

Satisfies Reg Z Yes 

NOTE: becouse this table ends ot50 rows, it will 

nor co/culote in fullfor examples with more 
than 49 payments. To calculote a protect with 

more payments, simply extend te numberof 

rows in this section. 

http:1,000.00
http:1,000.00


33 $25.00 $19.41 
34 $25.00 $19.26 
35 $25.00 $19.11 
36 $25.00 $18.97 
37 $25.00 $18.82 
38 $25.00 $18.68 
39 $25.00 $18.54 
40 $25.00 $18.39 
41 $25.00 $18.25 
42 $25.00 $18.11 
43 $25.00 $17.97 
44 $25.00 $17.84 
45 $25.00 $17.70 
46 $25.00 $17.57 
47 $25.00 $17.43 
48 $25.00 $17.30 
49 $0.00 S0.00 
50 $0.00 so.oo 



.ll!ll.tlllllll 
Comparison to Reg Z 

The following spreadsheet shows how the IRR function in heel produoes an APR that's consistent with the TII.A APR methodology. 
For ease of illustration, we h-ave limited the beet ten,ptate f0< loans with no more th.an sz pertOds. In product'°", Ek.eel can handle loans with more than 52 periods. 
Use case: for loiins with non-equal payments t hat occur at equal intervals. 

1user1npu1: 
Calculated/ Un.Iced 

SedJon !. Input loan tetms 

In Section 1, we enter the terms of the loan. Loan Terms 

Initial advance 
Period l payment 

Peflod 2 payment 
Period 3 payment 

Peflod 4 payment 
Period S payment 

Period 6 payment 
~iod 7 po1yment 
Period 8 payment 
Pti'iOd 9 payment 
Period 10 payment 
Pei'iod 11 l)Jyment 
Pe,iod 12 payment 
Pefiod 13 payment 
Period 14 paymen t 

Peflod 15 payment 
Period 16 payment 

Peflod 17 payment 
Period 18 payment 
Peflod 19 payment 
Pti'iod 20 ~yment 
Period 21 payment 
Pti'iod 22 l)lyment 
Pefiod 23 payment 
Pel'iod 24 ~yment 
Pe.'iod 25 payment 
Ptflod 26 payment 
Period 27 payment 

Peflod 28 payment 
Period 29 payment 

Petlod 30 payment 
~iod 31 p,iyment 
Period 32 payment 

Pti'iod 33 ~yment 
Pec'iod 34 payment 

Pei'iod 3S ~yment 
Period 36 payment 

Pt(iod 37 payment 
Period 38 payment 

Petlod 39 payment 
Period 40 payment 

Peflod 41 payment 
Period 42 payment 
Period 43 payment 

Pti'iod 44 ~yment 
Pe,iod 45 payment 

Pti'iod 46 payment 
Period 4 7 payment 

Ptl'iod 48 ~yment 
Pe,iod 49 payment 

Peflod so payment 
Period 51 payment 

Peflod S2 payment 
Payment frequency 

No. of total payments 
~ iod.s Pff ynr 

·$1,000.00 {Entered as o negative numt,er} 
$90.00 
$90.00 

$150.00 
$0.00 

$0.00 
$80.00 

$50.00 
$60.00 

$140.00 

$100.00 
$150.00 

$110.00 
$0.00 

50.00 
$0.00 
50,00 

$0.00 

$0.00 
$0.00 

$0.00 
50.00 
$0.00 

50.00 
$0.00 

50.00 
$0.00 

$0.00 
$0.00 

$0.00 
$0.00 

$0.00 
$0.00 
$0.00 

50.00 
$0.00 

50.00 
$0.00 

50.00 
$0.00 

$0.00 
$0.00 

$0.00 
$0.00 

$0.00 
$0.00 
$0.00 

50.00 
$0.00 

50.00 
$0.00 

$0.00 
$0.00 
Daily 

10 
36$ 

Payment Frequencies Periods per Year 
Monthly 12 
Semi-Monthly 24 
Bl·Wttkly 26 
Weekly 52 
Dally 365 
•For ec,uol wukdoypayment$, pkose set tob 
'Weekday RATE' 

rn Section 2, we use the IRR function in Interest rm, unit perk)d 0.28% 
Excel to calculate both the interest per APR 101.98% 
unit period, as weU as the annual APR, 

Section 3. Settinc: up the Re1 Z Equ1tlon 

In Sections 3 and 4, we want to verify that 

the APR calculated from the IRR function 

Is In faa: consistMt with the TILA APR 
formula, 

In ordtr to do so. w• will first map {in 
Section 3) the user inputted values about 

the loan to the various variables in the 

TI LA APR formula. 

P1 J!I,:, P,. 
0 • -A+ ;1 ,_ •J'• .., (1 .._ • ) ' • + •• + ( I .;. i)'• 

APR- i ""' 

Name ofvariable Variables Value 
lniliiil advance A •Sl,000.00 

Period 1 payment Pl 590.00 
Period 2 p,ayment P2 $90.00 
Period 3 payment P3 $150.00 
Period 4 payment P4 $0.00 
Period S payment PS $0.00 
Period 6 payment P6 $80.00 
Period 7 payment P7 $50.00 
Period 8 payment P8 $60.00 
Period 9 payment P9 $140.00 

Period 10 payment P10 $100.00 
~lod 11 ~yment P11 $150.00 
Period 12 payment P12 $110.00 
Petlod 13 payment P13 $0.00 
Period 14 payment P14 50.00 

So,ne 
User Input (Section l) 
User input (Section 1) 

user Input (Section l) 
User input (Section l) 

U$er Input (Section l) 
User input (Section l) 

User Input (Section l) 
User input (Section l) 

User Input (Section l) 
user input (Section l) 
User input (Section 1) 

Ustf' Input (Section 1) 
User input (Section 1) 

user input (Seet!on l) 
User input (Section 1) 

http:�Sl,000.00


Section 4. Confirm lltl Z is Satisfied 

In Section 4, we 'MU plug theAPR 
obtained from the Excel formula into the 
TilAAPR formula to show the 
mathematical conditions are met. This is 
shown by taking the sum offall the values 

a nd showinc it eQuals zero. Since cell 

$H$148 k tero, we have shown that the 
APR calculated by h eel is consis tent wit t'I 

t he TllA Af>ft. 

Period 15 payment 
Period 16 payment 

Period 17 payment 
Period 18 payment 

Period 19 payment 
Period 20 paymient 
Period 21 payment 

Period 2.2 payment 
Period 23 payment 

Period 14 payment 
Period 2S payment 

Period 16 payment 
Period 27 payme.nt 

Period 28 payment 
Period 29 payment 

Period 30 payment 
Period 31 paymtnt 

Period 32 payment 
Period 33 paymtnt 
Period 34 payment 

Period 3S payment 
Period 36 payment 

Period 37 payment 
Period 38 payment 

Period 39 payment 
Period 40 payment 

Period 4 1 payment 
Period 42 payment 

Period 43 payment 
Period 44 paymtnt 
Period 4S payment 

Period 46 payl'nt:nt 
Period 47 payment 

Period 48 paym,ent 
Period 49 payment 

Period SO payment 
Period St payme.nt 

Period 52 payment 
Interest per period 

Periods pe,year 

Pe<lod 
0 

• 
5 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

37 
38 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
so 
Sl 
S2 

Pl5 
P16 
Pl7 
Pl8 
Pl9 
P20 
P21 
P22 
P23 
P24 
P25 
P26 
P27 
P28 
P29 
P30 
P31 
P32 
P33 
P34 
P35 
P36 
P37 
P38 
P39 
P40 
P41 
P42 
P43... 
P45 
P46 
P47 
P48 
P49 
P50 
P51 
P52 

m 

Amount 

-S1,ooo.oo 
S90,00 
S90,00 

Sl 50.00 
S0,00 
SO.OD 

SB0,00 
$50.00 
$60,00 

$140.00 

Sl 00,00 
Sl50,00 
s u o.oo 

SO.OD 
SO.OD 
S0,00 
SO.OD 
S0,00 
SO.OD 
SO.OD 
SO.OD 
S0,00 
SO.OD 
so,oo 
SO.OD 
SO.OD 
SO.OD 
SO.OD 
S0,00 
SO.OD 
SO.OD 
SO.OD 
so.co 
SO.OD 
so,oo 
SO.OD 
so,oo 
SO.OD 
SO.OD 
so.co 
SO.OD 
S0,00 
SO.OD 
S0,00 
SO.OD 
SO.OD 
SO.OD 
so,oo 
SO.OD 
SO.OD 
SO.OD 
SO.OD 
S0,00 

so.co 
so.co 
so.co 
so.co 
so.co 
so.co 
so.co 
so.co 
so.co 
so.co 
so.co 
so.co 
so.co 
so.co 
so.co 
so.co 
so.co 
so.co 
so.co 
$0.00 
so.co 
so.co 
so.co 
so.co 
so.co 
so.co 
so.co 
so.co 
so.co 
S0,00 
$0.00 
S0,00 
$0.00 
so.co 
$0.00 
so.co 
$0.00 
so.co 
0,28" 

365 

Re& ZC.lcutation 

-$1,000.00 
$89,75 
$89,SO 
$148.75 
so.co 
so.co 

$78,67 
$49.03 
$58,68 
S136.53 
$97,25 
$145.47 

Sl06,38 
so.co 
so.DO 
S0,00 
so.co 
S0,00 
$0.00 
S0,00 
$0.00 
so.oo 
SO.OD 
so.co 
SO.OD 
so.co 
so.co 
so.co 
S0,00 
so.co 
S0,00 
$0.00 
so.co 
so.co 
so.co 
SO.OD 
so.co 
so.co 
so.co 
so.co 
so.co 
S0,00 
so.co 
so.co 
$0.00 
so.co 
so.co 
so.DO 
SO.OD 
so.co 
so.co 
so.co 
S0,00 

u ser Input (Sectk>n l ) 
User input lSection 1) 

User Input (Section l ) 
User input (Section 1) 

User Input lSecdon l ) 
User input (Section 1) 
User Input (Section l) 

User input (St(Oon 1) 
User input (Section 1) 

User input (section 1) 
User input (Section 1) 

u ser Input (section 1) 
User Input !Section 1) 

u ser Input (Section 1) 
User input (Section 1) 

User Input (Section l ) 
User input (Section 1) 

User Input (Section 1) 
User Input (Section 1) 
User input (Section 1) 

User input lStction 1) 
User input (Section 1) 

User input (section 1) 
User input (Section 1) 

u ser Input (section 1) 
User input !Section 1) 

User Input (Section l ) 
User input (Section 1) 

User Input (Section l ) 
User input fs«tion 1) 
User Input (Section 1) 

User input lSection 1) 
User input (Section 1) 

User input fs.ction 1) 
User input (Section 1) 

User Input (section 1) 
User input (Section 1) 

u ser input (Sectk>n l ) 
Calculated (Section 2) 

Calrulated (Section 1) 

Sum 0.00 
ts sum lero (neatest cent) Yes 
SatisfiesRea:Z Yes 

http:1,000.00
http:S1,ooo.oo
http:payme.nt
http:payme.nt


.llBB.ElWllllli 
Comparison to Reg Z 

The fol lowing spreadsheet shows how the XIRR function in Excel produces an APR that's consistent with the TUA APR methodology, 
For ease of illustration, we have limited the Excel tem plate for loans wit h no more than 52 periods, 1n production, Excel ca.n handle Soa ns with more tha.n SZ periods, 

Use case : for loans with (equal or non-equal) payments that occur at non.,qual intervals, In this case, payments occur on weekdays but not weekend days, 

1user1npu1 
Calculated/ l inked 

Section 1. Inout loan terms 

In section 1, we en ter the t erms of the Soan. 
Payment Number 

In itial adva nce 

Payment 1 

Payment 2 
Payment 3 

Payment 4 
Payment s 
Payment & 

Payment 7 

Payment a 
Payment 9 

Payment 10 

Payment 11 
Payment 12 

Payment 13 

Payment 14 

Payment 15 

Payment 16 

Payment 17 
Payment 18 

Payment 19 

Payment 20 
Payment 21 

Payment 22 

Payment 23 
Payment 24 

Payment 25 

Payment 26 

Payment 27 
Payment 28 

Payment 29 

Payment 30 
Payment 31 

Payment 32 

Payment 33 

Payment 34 

Payment 35 

Payment 36 
Payment 37 

Payment 38 

Payment 39 
Payment 40 

Payment 41 

Payment 42 
Payment 43 

Payment 44 

Payment 45 
Payment 46 

Payment 47 

Payment 48 
Payment 49 

Payment SO 

Payment Sl 

Payment 52 
No. of tota l payments 

Periods per year 

Date 
2-Jan-19 

3-Jan-19 

4-Jan-19 
7-Jan-19 

8-Jan-19 

9-Jan-19 
lO•Jan-19 

U•Jan-19 

14-Jan-19 
lS•Jan-19 

16-Jan-19 

17-Jan-19 
18-Jan-19 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12 

365 

Amount 

·5 1,000 
s,o 

5107 
s, 

5200 
s,o 

5112 

s• 
5136 

567 

5109 

5109 
$92 

section 2.. cakuh1te in t eres.t usinPx1RRn 
In section 2, we use the XIRR fu nction in 

Excel to calculate both the interest per 

unit period, as well as the annual APR. 

tntere.st rate, per day 0 .81% 

APR 294.39% 

section 3. setting up the Reg zEquation 

In sections 3 and 4, we want to verify that 

the APR calculated from the lORR function 

is in fact consistent with the TILA APR 
formula. 

In order to do so, we will first map {in 
Section 3) the user inputted values about 

the loan to the various variables in t he 

TILA APR formula. 

0 = -A + ~ +~ +.... +~ 
{l +,}', {l +i)'' (1+ i }'• 

APll = i•m 

Payment variables 

In itial a dvance A 
Payment 1 P1 
Payment Z P2 
Payment 3 P3 

Payment 4 •• 
Payment S •• 
Payment 6 P6 

Payment 7 ., 
Payment 8 •• 
Payment 9 .. 

Payment 10 .,. 
Payment 11 ... 
Payment 12 P12 

Payment 13 PB 

Value 

·S1,000.00 

S70 .00 

S107.00 
SU)O 

s 200.00 

S70 .00 
S112.00 

$4.00 

S136.00 
S6 7.00 

5109.00 

5109.00 
S92.00 

SO.OD 

Date variable 

N/A 

tl 

t2 

t3 

t 4 

t5 

t 6 

t7 

•• 
~ 

110 

111 

112 

113 

value 

N/ A 
1 

2 
S 

6 

7 
8 

9 

12 

13 

14 

15 

16 
O 

Source 

User input (Section 1) 

User input (Section 1) 

User input (Section 1) 
User input (Section 1) 

User input (Section 1) 

User input (Section 1) 
User input (Section 1) 

User input (Section 1) 

User input (Section 1) 
User input (Section 1) 

User input (Section 1) 

User input (Section 1) 
User input (Section 1) 

User input (Section 1) 



Paymen t 14 P14 S0 .00 t14 0 User input (Section 1) 
Paymen t ts Pts S0.00 t15 0 User input (Section 1) 

Paymen t 16 P16 S0.00 t16 0 User input (Section 1) 

Paymen t 17 P17 S0 .00 t17 0 User input (Section 1) 
Paymen t 18 P18 S0.00 t18 0 User input (Section 1) 

Paymen t 19 .,. S0.00 t19 0 User input (Section 1) 

Paymen t 20 P20 S0 .00 120 0 User input (Section 1) 
Paymen t 21 P21 S0 .00 121 0 User input (Section 1) 

Paymen t 22 P22 S0 .00 122 0 User input (Section 1) 

Paymen t 23 P23 S0 .00 123 0 User input (Section 1) 
Paymen t 24 P24 S0 .00 124 0 User input (Section 1) 

Paymen t 2S P25 S0 .00 125 0 User input (Section 1) 

Paymen t 26 P26 S0 .00 126 0 User input (Section 1) 
Paymen t 27 P27 S0 .00 127 0 User input (Section 1) 

Paymen t 28 P28 S0 .00 128 0 User input (Section 1) 

Paymen t 29 P29 S0 .00 129 0 User input (Section 1) 
Paymen t 30 P30 S0 .00 130 0 User input (Section 1) 

Paymen t 31 P31 S0.00 131 0 User input (Section 1) 

Paymen t 32 P32 S0 .00 132 0 User input (Section 1) 
Paymen t 33 P33 S0.00 133 0 User input (Section 1) 

Paymen t 34 P34 S0 .00 134 0 User input (Section 1) 

Paymen t 3S P35 S0.00 135 0 User input (Section 1) 
Paymen t 36 P36 S0 .00 136 0 User input (Section 1) 

Paymen t 37 P37 S0 .00 137 0 User input (Section 1) 

Paymen t 38 P38 S0.00 138 0 User input (Section 1) 

Paymen t 39 P39 S0.00 139 0 User input (Section 1) 
Paymen t 40 P40 S0.00 140 0 User input (Section 1) 

Paymen t 41 P41 S0 .00 141 0 User input (Section 1) 

Paymen t 42 P42 S0 .00 14 2 0 User input (Section 1) 
Paymen t 43 P43 S0 .00 14 3 0 User input (Section 1) 

Paymen t 44 P44 S0 .00 144 0 User input (Section 1) 

Paymen t 4S P45 S0 .00 t4S 0 User input (Section 1) 
Paymen t 46 P46 S0.00 146 0 User input (Section 1) 

Paymen t 47 P47 S0 .00 147 0 User input (Section 1) 

Paymen t 48 P48 S0.00 148 0 User input (Section 1) 
Paymen t 49 P49 S0.00 149 0 User input (Section 1) 

Paymen t SO PSO S0 .00 ISO 0 User input (Section 1) 

Paymen t St PS1 S0 .00 151 0 User input (Section 1) 
Paymen t 52 PS2 S0 .00 152 0 User input (Section 1) 

Interest per period 0 .81% c.aJcuJated (Section 2) 

Periods oer vear 365 c.aJcuJated (Section 11 

Section • · Co nfirm R- Z i.s sat isfied 

In section 4, we wi1l p lug the APR Date Amount Reg z c alculat ion 

o bt ained from ttle Exce-J formula into ttle 2•Jan-19 ·$1,000.00 •St,000.00 sum 0 .00 
TILA APR fo rm ula to show the 3 -Jan-19 $70 .00 $69.44 Is sum zero {nearest cent) Yes 
mat tlem aticaJ conditio ns are met . TtltS is 4-Jan-19 $107.00 $105.29 satisfies Reg z Yes 
shown by t aking ttle sum o ff a1l ttle values 7-Jan-19 $1.00 S0 .96 
a nd stlowing it e,quaJs zero . Since cell 8 -Jan-19 $200.00 $190.59 
SJS147 is zero, we have shown ttlat the 9 -Jan-19 $70 .00 $66.17 
APR calculat ed by Excel is consisten t witt"I 10 •Ja n•19 $112.00 $105.03 
tt"le TILAAPR. 11•Ja n•19 $4.00 $3 .72 

14•Ja n•19 $136.00 $123.50 
1S•Ja n•19 $67 .00 $60.36 
16•Ja n•19 $109.00 $97.41 

17•Ja n•19 $109.00 $96.6 3 
18•Ja n•19 $92.00 $80.90 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
O•Jan-00 so.oo S0 .00 
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RATE Formula 
QJmparison to Reg Z 

The following spreadsheet shows how the RATE function in Excel produces an APR that's consistent with the TILA APR methodology. 
Use case: for loanswith equal payments that occur at equal intervals 

User Input 
calculated / Linked 

Section 1. lnoot loan terms 

In Section 1, we enter the loan terms. Initial advance 
Payment per period 
Payment frequency 
No. of total payments 
Periods per year 

-$1,000.00 
$2500 

Daily 
48 

365 

Payment Frequencies Periods per Year 
Monthly 12 
Semi-Monthly 24 
Bi-Weekly 26 
Weekly 52 

Daily 365 
*For weekdrrv nnuments, see tab 'Weekdav RATE' 

Section 2. calculate interest usinR RATE!I 

In Section 2, we use the RATE function in Interest rate, unit period 0.7796 
Excel to calculate both the interest per APR 281.10'l6 
unit period, as well as the annual APR. 

Section 3. SettinR uo the RttzEauation 

In Sections 3 and 4, we verify that the APR 
calculated from the RATE function is in 
fact consistent with the TIIA APR formula. 

In order to do so, we will first map (in 
Section 3) the user inputted values about 
the loan to the various variables in the 
TIIAAPR formula. 

I'i T'J n,
0= - A + -( --,-. +-.--),- + ___+ . ,,

1 -t if' (l + -.i , . (l + -.iJ " 

APR=i*m 

Name of variable Variables Value 
Initial advance A -$1,000.00 
Payment per period Pl....Pn $2500 
Interest per period 0.7796 
Periods per year m 365 

Source 
User input (Section 1) 
User input (Section 1) 
calculated (Section 2) 
calculated (Section 1) 

Section 4. Confirm Reg Z is Satisfied 

In Section 4, we will plug the APR 
obtained from the Excel formula into the 
TIIA APR formula to show the 
mathematical conditions are met. This is 
shown by taking the sum off all the values 
and showing it equals zero. Since cell 
$H$44 is zero, we have shown that the 
APR calculated by Excel is consistent with 
the TI IA APR. 

Period 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Amount 
-$1,000.00 

$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 
$25.00 

Reg Zcalculation 
-$1,000.00 

$2481 
$24.62 
$24.43 
$2424 
$2406 
$2388 
$23.69 
$2351 
$2333 
$23.15 
$22 98 
$2280 
$22.63 
$22.45 
$22 28 
$22.11 
$2194 
$21.78 
$21.61 
$21.44 
$2128 
$21.12 
$2096 
$2080 
$20.64 
$20.48 
$2032 
$20.17 
$2001 
$1986 
$19.71 

Sum 0.00 
Is sum zer o (nearest cent) Yes 
Satisfies Reg z Yes 

NOTE: because this table ends at50 rows, it will 
notcalculate in full for examples with mare than 
49 payments. To calculate a protect with more 
payments, simply extend te number ofrows in 
this section. 

http:1,000.00
http:1,000.00


32 $25.00 $19 56 
33 $25.00 $19.41 
34 $25.00 $1926 
35 $25.00 $19.11 
36 $25.00 $1897 
37 $25.00 $1882 
38 $25.00 $18.68 
39 $25.00 $18 54 
40 $25.00 $1839 
41 $25.00 $1825 
42 $25.00 $18.11 
43 $25.00 $1797 
44 $25.00 $1784 
45 $25.00 $17.70 
46 $25.00 $17 57 
47 $25.00 $17.43 
48 $25.00 $1730 
49 $0.00 $0.00 
50 $0.00 $0.00 



I 

IRR FO¥mula 

Comparison to Reg Z 

The following: spreadshfft shows how the IRR function in Excel produces a n APR tha t's consistent with the TILA APR methodology, 

For ease of illustration, we ha\le limited the E.xcel template for loans with no more than S2 periods. tn Pfoduction, Excel can ha ndle loans with more than S2 periods. 
use ase: for k>ans with non-equal payments t hat occur at equal inten,als, 

user input 
~kulated / L.inhd 

section 1, lnout loiin t erms 

1n Section 1, we enterthe terms ofthe loan. Loan Terms 
rnitial advance 

Period 1 payment 

Period 2 payment 

Period 3 payment 
Period 4 payment 

Period S payment 

Period 6 payment 
Period 7 payment 

Period 8 payment 

Period 9 payment 
Period 10 paym ent 

Period 11 paym ent 

Period 12 paym ent 
Period u paym ent 

Period 14 paym ent 

Period ts paym ent 
Period 16 paym ent 

Period 17 paym ent 

Period 18 paym ent 
Period 19 paym ent 

Period 20 paym ent 

Period 21 paym ent 
Period 22 paym ent 

Period 23 paym ent 

Period 24 paym ent 
Period 25 paym ent 

Period 26 paym ent 

Period 27 paym ent 

Period 28 paym ent 
Period 29 paym ent 

Period 30 paym ent 

Period 31 paym ent 
Period 32 paym ent 

Period 33 paym ent 

Period 34 paym ent 
Period 35 paym ent 

Period 36 paym ent 

Period 37 paym ent 
Period 38 paym ent 

Period 39 paym ent 

Period 40 paym ent 
Period 41 paym ent 

Period 42 paym ent 

Period 43 paym ent 
Period 44 paym ent 

Period 45 paym ent 

Period 46 paym ent 
Period 47 paym ent 

Period 48 paym ent 

Period 49 paym ent 
Period so paym ent 

Period 51 paym ent 

Period 52 paym ent 

Payment frequency 
No. of total payments 

Periods per~ar 

•S1,000.00 {Entered os o negotiw number) 

$90.00 

$90.00 

S1SO.OO 

S0.00 

S0.00 

$80.00 
sso.oo 
$60.00 

$140.00 
$100.00 

$150.00 

$110.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
Daily 

10 

365 

Payment ,requencies Periods per Year 

Monthly 12 

semi-Monthly 24 

Bi-Weekly 26 

w eekly 52 

Doily 365 

•For equal weekday payments, please see tob 

'Wttkdoy RATE' 

section 2, cak:ulate interest usine: IRRfl 

1n Section 2, we use the IRR function in In t erest rate, unit period 0.28" 
Excel to calculate both the in terest per APR 101.98" 
unit pefioct,. as well as the annual APR. 

section 3, .settinc up the Rei z Equation 

1n Sections 3 a nd 4, wewantto verify that 

the APR calculated from the IRR function 

is in fact consistent with the TILA APR 

formula . 

1n order to do so, we will first m ;ap (in 
section 3) the user inputted \lilues ;about 

the loan to the wrious Viri;ables in the 

TILA APR formJla. 

J; f 'z Fv 
O = - -4 + (J. + i)1• + (l + i}b + ... + (_l +i}'• 

AP8. = f. ;. m 

Na me of variab'e variables Vilue 

1niti o1I adVince A -Sl,000.00 
Period 1 payment Pl $90.00 
Period 2 payment P2 $90.00 
Period 3 payment P3 $1S0.00 
Period 4 payment P4 so.oo 
Period S payment PS so.oo 
Period 6 payment ... 580.00 
Period 7 payment P7 sso.oo 
Period 8 payment P8 $60.00 
Period 9 payment $1'0.00.. 
Period 10 payment P10 $100.00 
Period 11 payment PU $1S0.00 
Period 12 payment P12 $110.00 

sou,ce 

u ser input (s ection 1) 

u ser input (Section 1) 
user input (Section 1) 

user input (Section 1) 

user input (Section 1) 
u ser input (Section 1) 

u ser input (Section 1) 

u ser input (Section 1) 
user input (Section 1) 

user input (Section 1) 

user input (section 1) 
u ser input (s ection 1) 

u ser input (s ection 1) 

http:Sl,000.00


section•· C:Onfmn R- Z is satisfied 

1n section 4 , we wi l plug the APR 
obtained from the Excel formula into the 

TILA APR formuf.a to show the 

mathematical conditions a, e met. This is 
shown by taking the sum offall the values 

and showing it equals zero. s ince cell 

SHS148 is zero, we have shown that the 
APR cak u1ated by EXcel is consistent with 

the TILA APR. 

Period 13 payment 
Period 14 payment 

Period 1.S payment 

Period 16 payment 
Period 17 payment 

Period 18 payment 

Period 19 payment 

Period 20 payment 
Period 21 payment 

Period 22 payment 

Period 2.3 payment 
Period 24 payment 

Period 2S payment 

Period 26 payment 
Period 27 payment 

Period 28 payment 

Period 29 payment 
Period 30 payment 

Period 31 payment 

Period 32 payment 
Period 33 payment 

Period 34 payment 

Period 3S payment 
Period 36 payment 

Period 37 payment 

Period 38 payment 
Period 39 payment 

Period 40 payment 

Period 41 payment 
Period 42 payment 

Period 4 3 payment 

Period 44 payment 

Period 4 S payment 
Period 46 payment 

Period 47 payment 

Period 48 payment 
Period 49 payment 

Period so payment 

Period 51 payment 
Period 52 payment 

Interest per period 

Periods per yea r 

Period 

0 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 
41 

42 

43 
44 

45 

46 
47 

48 

49 

50 

51 

52 

P13 
P14 

P15 

P16 
P17 

P18 

P19 

P20 

P21 

P22 

P23 

P24 

P25 

P26 
P27 

P28 

P29 

P30 

P31 

P32 

P33 

P34 

P35 

P36 

P37 

P38 
P39... 
P41 
P42 

P...43 

P45 

P46 

P...47 

P49 

P50 

P51 

P52 

Amount 
·S1,000.00 

$90.00 

$90.00 

$150.00 

S0.00 

S0.00 
$80.00 

$50.00 

$60.00 

$140.00 

$100.00 

$150.00 

$110.00 

S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 
S0.00 

S0.00 

S0.00 

so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
0 .28'6 

365 

Reg Z Cakula tion 

·S1,000.00 

$89.75 

$89.50 

S148.7S 

so.oo 
so.oo 

$78.67 

$49.03 

SS8 .68 

$136..Sl 

$97.25 

S14S.47 

$10638 

so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 
so.oo 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

user input (section 1) 

c alcu~ted (section 2) 

c alculated (section 1) 

sum 0 .00 
ts sum zero {nearest cent) Yes 
satisfies Reg z Yes 
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X.IRR f.orm ula 

Comparison to Reg Z 

The foUowing SPfeadsheet shows how the XIRR func.tion in Elle.el Pfoduces an APR t hat•s consistent with the TilA APR methodok>gy, 

FMease o f illustration, we have limited the Excel template for loans with no more t han 52 pe,iods, In produc.tion, Elcel can handle Soa ns with more than 52 periods. 
use case: fOfloanswith {equal Ofnon-equa l) paymenu that occur at non-equal int en/ills, In this case, payments occur on weekdays but not weekend days, 

user Input 
:calculated/ Linked 

section L lnDUt loan terms 

In section 1, we enter the terms of the loan. 

section 2. cak ulate in1enst using x1RRQ 

In section 2, we use the XIRR function in 

Excel to calcul;aite both the in terest per 

unit period, as wea a s t he annual APR. 

Payment Number 

1:nitial advance 

Payment 1 

Payment 2 
Payment 3 

Payment 4 

Payment s 
Payment 6 

Payment 7 

Payment s 
Payment 9 

Payment 10 

Payment 11 

Payment 12 

Payment U 

Payment 14 
Payment 1S 

Payment 16 

Payment 17 
Payment 18 

Payment 19 

Payment 20 
Payment 21 

Payment 22 

Payment 23 

Payment 24 

Payment 2S 

Payment 26 

Payment 27 
Payment 28 

Payment 29 

Payment 30 
Payment 31 

Payment 32 

Payment 33 

Payment 34 

Payment 35 

Payment 36 
Payment 37 

Payment 38 

Payment 39 
Payment 40 

Payment 41 

Payment 42 
Payment 43 

Payment 44 

Payment 45 
Payment 46 

Payment 47 

Payment 48 
Payment 49 

Payment SO 

Payment 51 

Payment 52 
No. oft otal payments 

Periods per year 

.-iterest rate, per day 

APR 

Date 
2-Jan-19 

3-Jan-19 

4-Jan-19 
7-Jan-19 

8-Jan-19 

9-Jan-19 
10-Jan-19 

11-Jan-19 

14-Jan-19 
15-Jan-19 

16-Jan-19 

17-Jan-19 
18-Jan-19 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12 

365 

0 .81" 
294.39" 

Amount 

-Sl,000 

S70 

$107 
S1 

S200 

S70 

$112 

s• 
$136 

S67 

S109 

S109 
S92 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

In sections 3 and • • we want t o verify that 
the APR calculated from the lORR function 0 - - .rt ~ ~ ~ 
is in factconsistent with the TILA APR - -t {l + i)'1 + ( l + i}'• + .... + {l +i)'• 
forR"KJ1a. 

A PR = i"m 
In Ofder to do so, we will first map (in 

Section 3) the user inputted wlues about 
the Jo.n to t he v.irious v.iriables in the 

TILAAPR formu la . 

P--ent Yaliables value Date Variable Ya.lue source 
rnitial a dvance 

Payment 1 

Payment 2 

Payment 3 

Payment 4 

Payment 5 
Payment 6 

Payment 7 

Payment 8 
Payment 9 

Payment 10 

Payment 11 
Payment 12 

Payment 13 

A 

P1 

P2 

P3 

P4 

PS 

P6 

P7 

PB 
pg 

P10 

PU 

P12 

P13 

·Sl,000.00 

$70.00 

$107.00 
Sl.00 

$200.00 

$70.00 
$112..00 

S4.00 

$136.00 
$67.00 

$109.00 

$109.00 
$92.00 

S0.00 

N/ A N/A 

tl 

t 2 

t 3.. 
t s 

t 6 

t 7 

t B 

t9 

t10 

t1l 

t12 

t13 

1 

2 

s 

• 
7

•• 
12 

13.. 
lS 

16 

0 

User input (section 1) 

User rlput (section 1) 

User input (section 1) 
User input (section 1) 

User input (section 1) 

User rlput (section 1) 
User input (section 1) 

User input (section 1) 

User input (section 1) 
User input (section 1) 

User input (section 1) 

User input (section 1) 
User input (section 1) 

User input (section 1) 



Payment 14 P14 S0.00 t14 0 user ~ put (section 1> 
Payment 15 P15 S0.00 t15 0 user Wliput (section 1> 
Payment 16 P16 S0.00 t16 0 user Wliput (section 1> 
Payment 17 P17 S0.00 t17 0 user Wliput (section 1> 
Payment 18 P18 S0.00 t18 0 user ~ put (section 1> 
Payment 19 .,. S0.00 t19 0 user ~ put (section 1> 
Payment 20 P20 S0.00 t20 0 user ~ put (section 1> 
Payment 21 P21 S0.00 t21 0 user ~ put (section 1> 
Payment 22 P22 S0.00 t22 0 user Wliput (section 1> 
Payment 23 Pll S0.00 tll 0 user Wliput (section 1> 
Payment 24 P24 S0.00 t24 0 user Wliput (section 1> 
Payment 25 Pll S0.00 t25 0 user ~ put (section 1> 
Payment 26 P26 S0.00 t26 0 user ~ put (section 1> 
Payment 27 P27 S0.00 t27 0 user ~ put (section 1> 
Payment 28 P28 S0.00 t28 0 user Wliput (section 1> 
Payment 29 P29 S0.00 t29 0 user Wliput (section 1> 
Payment 30 P30 S0.00 00 0 user Wliput (section 1> 
Payment 31 P31 S0.00 01 0 user ~ put (section 1> 
Payment 32 

Payment 33 
Payment i4 

Payment 35 

Payment 36 

P32 S0.00... S0.00.,. S0.00... S0.00.,. S0.00 

t32 0 

m 0 
0 4 0 

m 0 

06 0 

user ~ put (section 1> 

user ~ put (section 1> 
user Wliput (section 1> 

user Wliput (section 1> 

user Wliput (section 1> 
Payment 37 

Payment 38 

Payment 39 

P37 S0.00.,. S0.00... S0.00 

t37 0 

08 0 

09 0 

user ~ put (section 1> 

user ~ put (section 1> 

user ~ put (section 1> 
Payment 40 P40 S0.00 t40 0 user Wliput (section 1> 
Payment 41 P41 S0.00 tA1 0 user Wliput (section 1> 
Payment 42 
Payment 43 

P42 S0.00... S0.00 
tA2 0.., 0 

user Wliput (section 1> 
user ~ put (section 1> 

Payment 44 P44 S0.00 tA4 0 user ~ put (section 1> 
Payment 45 

Payment 46 
••• S0.00... S0.00 

tAS 0 

tA6 0 

user ~ put (section 1> 

user ~ put (section 1> 
Payment 47 P47 S0.00 tA7 0 user Wliput (section 1> 
Payment 48 

Payment 49 
P48 S0.00... S0.00 

tA8 0... 0 

user Wliput (section 1> 

user Wliput (section 1> 
Payment so 

Payment st 

Pavment 52 

S0.00"'°.., S0.00.., S0.00 

tSO 0 

tS1 0 

tS2 0 

user ~ put (section 1> 

user ~ put (section 1> 
User ~ DUt (Section H 

Int erest per period 0 .819' calculated (section 2 > 
Periods oer vear 365 Calculated (Section U 

sectKln.., confirm A- z is satisfied 

tn section 4, we wil plug the APR Dote Am0I.N'lt Reg z calculation 

obtained from the EXcel formuf.a into the 2-Jan-19 -St,000.00 -s 1,ooo.oo sum 0 .00 
TILA APRformula to show t he 3-Jan-19 S70.00 S69.44 IS S1.NT1 z:«o (nearest cent) Yes 

ma thematical condrtions are met. This is 4-Jan-19 S107.00 S105.29 satisfies Reg z Yes 

shown by taking the sum off al the -atues 7-Jan-19 S1.00 S0.96 
a l'ld show~ g it equals zero. Since cell • Jan-19 S200.00 S190.59 

SJS147 is zero, we have shown that the ~ Jan-19 S70.00 S66.17 
APR calcula ted by Excel is consistent with 10--Jan-19 S112.00 S105.03 
the TIU. APR. 11-Jan-19 $4.00 S3 .72 

14-Jan-19 S136.00 S123.50 
15-Jan-19 S67.00 S60..36 
16-Jan-19 S109.00 S97.4 1 
17-Jan-19 S109.00 S96.63 
18-Jan-19 S92.00 $80.90 

0--Jan-oo S0.00 S0.00 
0--Jan-oo S0.00 S0.00 

0--Jan-oo S0.00 S0.00 

0--Jan-oo S0.00 S0.00 
0--Jan-oo S0.00 S0.00 

0--Jan-oo S0.00 S0.00 

0--Jan-oo S0.00 S0.00 
0--Jan-oo S0.00 S0.00 

0--Jan-oo S0.00 S0.00 

0--Jan-oo S0.00 S0.00 
0--Jan-oo S0.00 S0.00 

0--Jan-oo S0.00 S0.00 

0--Jan-oo S0.00 S0.00 
0--Jan-oo S0.00 S0.00 

0--Jan-oo S0.00 S0.00 

0--Jan-oo S0.00 S0.00 
O--Jan-00 S0.00 S0.00 

O--Jan-00 S0.00 S0.00 

O--Jan-00 S0.00 S0.00 
O--Jan-00 S0.00 S0.00 

O--Jan-00 S0.00 S0.00 

O--Jan-00 S0.00 S0.00 
O--Jan-00 S0.00 S0.00 

O--Jan-00 S0.00 S0.00 

O--Jan-00 S0.00 S0.00 

O--Jan-00 S0.00 S0.00 
O--Jan-00 S0.00 S0.00 

O--Jan-00 S0.00 S0.00 

O--Jan-00 S0.00 S0.00 
O--Jan-00 S0.00 S0.00 

O--Jan-00 S0.00 S0.00 

O--Jan-00 S0.00 S0.00 
O--Jan-00 S0.00 S0.00 

O--Jan-00 S0.00 S0.00 

O--Jan-00 S0.00 S0.00 
O--Jan-00 S0.00 S0.00 

O--Jan-00 S0.00 S0.00 

O--Jan-00 S0.00 S0.00 
O--Jan-00 S0.00 S0.00 

O--Jan-00 S0.00 S0.00 

http:s1,ooo.oo
http:St,000.00


RATE Formula -Weekday Payments 

Comparison to Reg Z 

The following spreadsheet shows how the RATE function in Excel produces an APR that's consistent with the TILA APR met 

For the purpose of illustartion, this Excel template is designed for loans with a term of no more than 2 years for ease of illu 

Use case: for loans with equal weekday payments. 

IUser Input 
Calculated / Linked 

Section 1. Input loan terms 

In Section 1, we enter the terms of the Loan Terms 

loan. Since the loan has payments on Init ial advance -$1,000.00 

weekdays only, we wi ll use a daily Payment per period $13.00 

payment approximation. The daily Start Date 2-Jan-19 

payment approximation is easy End Date 31-Dec-19 

computationally and fair ly accurate. Number of payments 251 

Daily Payment Approximation 

Total payment $3,263.00 

No of days 364 
Average daily payment $8.96 
No of days in a year 365 

*Lenders can customize this list to reflect any weekdays that are not a payme 
assumed bank holidays are non-payment days. 

Section 2. Calculate interest using RATE() approximation 

In Section 2, we use the RATE function in Interest rate, unit period 0.86% 
Excel to calculate both the interest per APR 312.50% 
unit period, as well as the annual APR. 



Section 3. Setting up the Reg Z Equation 

In Sections 3 and 4, we want to verify that 

the APR calculated from the RATE 

function is in fact consistent with the TILA 

APR formula. 

In order to do so, we w ill first map (in 

Section 3) the user inputted values about 

the loan to the various variables in the 

TILA APR formula. 

1-\ l-'2 Pn 
(I= -A + ( )' + ( )' + ... + ( )i',1 +i ,•I 1 + i ,•2 1 +i ,--n 

APR=i *m 

Name of variable Variables Value 

Initial advance A -$1,000.00 

Payment per period Pl.... Pn $13.00 

Interest per period 0.86% 

Periods per year m 365 

Section 4. Confirm Reg Z is Satisfied 

In Section 4, w e will plug the APR 

obtained from the Excel formula into the 

TILA APR formula to show the 

mathematical conditions are met. This is 

shown by taking the sum off all the values 

and showing it equals zero. Since cell 

$J$53 is zero, we have shown that the 

APR calculated by Excel is consistent with 

the TILA APR. 

Period 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Amount 

-$1,000.00 

$8.96 

$8.96 

$8.96 

$8.96 

$8.96 

$8.96 

$8.96 

$8.96 

$8.96 

$8.96 

$8.96 

$8.96 

$8.96 

$8.96 

$8.96 

$8.96 

Reg Z Calculation 

-$1,000.00 

$8.89 

$8.81 

$8.74 

$8.66 

$8.59 

$8.52 

$8.44 

$8.37 

$8.30 

$8.23 

$8.16 

$8.09 

$8.02 

$7.96 

$7.89 

$7.82 

http:1,000.00
http:1,000.00


17 $8.96 $7.75 
18 $8.96 $7.69 
19 $8.96 $7.62 
20 $8.96 $7.56 
21 $8.96 $7.49 
22 $8.96 $7.43 
23 $8.96 $7.37 
24 $8.96 $7.31 
25 $8.96 $7.24 
26 $8.96 $7.18 
27 $8.96 $7.12 
28 $8.96 $7.06 
29 $8.96 $7.00 
30 $8.96 $6.94 
31 $8.96 $6.88 
32 $8.96 $6.82 
33 $8.96 $6.77 
34 $8.96 $6.71 
35 $8.96 $6.65 
36 $8.96 $6.60 
37 $8.96 $6.54 
38 $8.96 $6.48 
39 $8.96 $6.43 
40 $8.96 $6.37 
41 $8.96 $6.32 
42 $8.96 $6.27 
43 $8.96 $6.21 
44 $8.96 $6.16 
45 $8.96 $6.11 
46 $8.96 $6.06 
47 $8.96 $6.00 
48 $8.96 $5.95 
49 $8.96 $5.90 
50 $8.96 $5.85 



51 $8.96 $5.80 
52 $8.96 $5.75 
53 $8.96 $5.71 
54 $8.96 $5.66 
55 $8.96 $5.61 
56 $8.96 $5.56 
57 $8.96 $5.51 
58 $8.96 $5.47 
59 $8.96 $5.42 
60 $8.96 $5.37 
61 $8.96 $5.33 
62 $8.96 $5.28 
63 $8.96 $5.24 
64 $8.96 $5.19 
65 $8.96 $5.15 
66 $8.96 $5.11 
67 $8.96 $5.06 
68 $8.96 $5.02 
69 $8.96 $4.98 
70 $8.96 $4.94 
71 $8.96 $4.89 
72 $8.96 $4.85 
73 $8.96 $4.81 
74 $8.96 $4.77 
75 $8.96 $4.73 
76 $8.96 $4.69 
77 $8.96 $4.65 
78 $8.96 $4.61 
79 $8.96 $4.57 
80 $8.96 $4.53 
81 $8.96 $4.49 
82 $8.96 $4.46 
83 $8.96 $4.42 
84 $8.96 $4.38 



85 $8.96 $4.34 
86 $8.96 $4.31 
87 $8.96 $4.27 
88 $8.96 $4.23 
89 $8.96 $4.20 
90 $8.96 $4.16 
91 $8.96 $4.13 
92 $8.96 $4.09 
93 $8.96 $4.06 
94 $8.96 $4.02 
95 $8.96 $3.99 
96 $8.96 $3.95 
97 $8.96 $3.92 
98 $8.96 $3.89 
99 $8.96 $3.85 

100 $8.96 $3.82 
101 $8.96 $3.79 
102 $8.96 $3.76 
103 $8.96 $3.73 
104 $8.96 $3.69 
105 $8.96 $3.66 
106 $8.96 $3.63 
107 $8.96 $3.60 
108 $8.96 $3.57 
109 $8.96 $3.54 
110 $8.96 $3.51 
111 $8.96 $3.48 
112 $8.96 $3.45 
113 $8.96 $3.42 
114 $8.96 $3.39 
115 $8.96 $3.36 
116 $8.96 $3.33 
117 $8.96 $3.31 
118 $8.96 $3.28 



119 $8.96 $3.25 
120 $8.96 $3.22 
121 $8.96 $3.20 
122 $8.96 $3.17 
123 $8.96 $3.14 
124 $8.96 $3.11 
125 $8.96 $3.09 
126 $8.96 $3.06 
127 $8.96 $3.04 
128 $8.96 $3.01 
129 $8.96 $2.98 
130 $8.96 $2.96 
131 $8.96 $2.93 
132 $8.96 $2.91 
133 $8.96 $2.88 
134 $8.96 $2.86 
135 $8.96 $2.84 
136 $8.96 $2.81 
137 $8.96 $2.79 
138 $8.96 $2.76 
139 $8.96 $2.74 
140 $8.96 $2.72 
141 $8.96 $2.69 
142 $8.96 $2.67 
143 $8.96 $2.65 
144 $8.96 $2.63 
145 $8.96 $2.60 
146 $8.96 $2.58 
147 $8.96 $2.56 
148 $8.96 $2.54 
149 $8.96 $2.52 
150 $8.96 $2.50 
151 $8.96 $2.47 
152 $8.96 $2.45 



153 $8.96 $2.43 
154 $8.96 $2.41 
155 $8.96 $2.39 
156 $8.96 $2.37 
157 $8.96 $2.35 
158 $8.96 $2.33 
159 $8.96 $2.31 
160 $8.96 $2.29 
161 $8.96 $2.27 
162 $8.96 $2.25 
163 $8.96 $2.23 
164 $8.96 $2.21 
165 $8.96 $2.20 
166 $8.96 $2.18 
167 $8.96 $2.16 
168 $8.96 $2.14 
169 $8.96 $2.12 
170 $8.96 $2.10 
171 $8.96 $2.09 
172 $8.96 $2.07 
173 $8.96 $2.05 
174 $8.96 $2.03 
175 $8.96 $2.02 
176 $8.96 $2.00 
177 $8.96 $1.98 
178 $8.96 $1.97 
179 $8.96 $1.95 
180 $8.96 $1.93 
181 $8.96 $1.92 
182 $8.96 $1.90 
183 $8.96 $1.88 
184 $8.96 $1.87 
185 $8.96 $1.85 
186 $8.96 $1.84 



187 $8.96 $1.82 
188 $8.96 $1.80 
189 $8.96 $1.79 
190 $8.96 $1.77 
191 $8.96 $1.76 
192 $8.96 $1.74 
193 $8.96 $1.73 
194 $8.96 $1.71 
195 $8.96 $1.70 
196 $8.96 $1.69 
197 $8.96 $1.67 
198 $8.96 $1.66 
199 $8.96 $1.64 
200 $8.96 $1.63 
201 $8.96 $1.62 
202 $8.96 $1.60 
203 $8.96 $1.59 
204 $8.96 $1.57 
205 $8.96 $1.56 
206 $8.96 $1.55 
207 $8.96 $1.53 
208 $8.96 $1.52 
209 $8.96 $1.51 
210 $8.96 $1.50 
211 $8.96 $1.48 
212 $8.96 $1.47 
213 $8.96 $1.46 
214 $8.96 $1.45 
215 $8.96 $1.43 
216 $8.96 $1.42 
217 $8.96 $1.41 
218 $8.96 $1.40 
219 $8.96 $1.39 
220 $8.96 $1.37 



221 $8.96 $1.36 
222 $8.96 $1.35 
223 $8.96 $1.34 
224 $8.96 $1.33 
225 $8.96 $1.32 
226 $8.96 $1.31 
227 $8.96 $1.29 
228 $8.96 $1.28 
229 $8.96 $1.27 
230 $8.96 $1.26 
231 $8.96 $1.25 
232 $8.96 $1.24 
233 $8.96 $1.23 
234 $8.96 $1.22 
235 $8.96 $1.21 
236 $8.96 $1.20 
237 $8.96 $1.19 
238 $8.96 $1.18 
239 $8.96 $1.17 
240 $8.96 $1.16 
241 $8.96 $1.15 
242 $8.96 $1.14 
243 $8.96 $1.13 
244 $8.96 $1.12 
245 $8.96 $1.11 
246 $8.96 $1.10 
247 $8.96 $1.09 
248 $8.96 $1.08 
249 $8.96 $1.07 
250 $8.96 $1.06 
251 $8.96 $1.05 
252 $8.96 $1.05 
253 $8.96 $1.04 
254 $8.96 $1.03 



255 $8.96 $1.02 
256 $8.96 $1.01 
257 $8.96 $1.00 
258 $8.96 $0.99 
259 $8.96 $0.99 
260 $8.96 $0.98 
261 $8.96 $0.97 
262 $8.96 $0.96 
263 $8.96 $0.95 
264 $8.96 $0.94 
265 $8.96 $0.94 
266 $8.96 $0.93 
267 $8.96 $0.92 
268 $8.96 $0.91 
269 $8.96 $0.90 
270 $8.96 $0.90 
271 $8.96 $0.89 
272 $8.96 $0.88 
273 $8.96 $0.87 
274 $8.96 $0.87 
275 $8.96 $0.86 
276 $8.96 $0.85 
277 $8.96 $0.85 
278 $8.96 $0.84 
279 $8.96 $0.83 
280 $8.96 $0.82 
281 $8.96 $0.82 
282 $8.96 $0.81 
283 $8.96 $0.80 
284 $8.96 $0.80 
285 $8.96 $0.79 
286 $8.96 $0.78 
287 $8.96 $0.78 
288 $8.96 $0.77 



289 $8.96 $0.76 
290 $8.96 $0.76 
291 $8.96 $0.75 
292 $8.96 $0.74 
293 $8.96 $0.74 
294 $8.96 $0.73 
295 $8.96 $0.72 
296 $8.96 $0.72 
297 $8.96 $0.71 
298 $8.96 $0.71 
299 $8.96 $0.70 
300 $8.96 $0.69 
301 $8.96 $0.69 
302 $8.96 $0.68 
303 $8.96 $0.68 
304 $8.96 $0.67 
305 $8.96 $0.67 
306 $8.96 $0.66 
307 $8.96 $0.65 
308 $8.96 $0.65 
309 $8.96 $0.64 
310 $8.96 $0.64 
311 $8.96 $0.63 
312 $8.96 $0.63 
313 $8.96 $0.62 
314 $8.96 $0.62 
315 $8.96 $0.61 
316 $8.96 $0.61 
317 $8.96 $0.60 
318 $8.96 $0.60 
319 $8.96 $0.59 
320 $8.96 $0.59 
321 $8.96 $0.58 
322 $8.96 $0.58 



323 $8.96 $0.57 
324 $8.96 $0.57 
325 $8.96 $0.56 
326 $8.96 $0.56 
327 $8.96 $0.55 
328 $8.96 $0.55 
329 $8.96 $0.54 
330 $8.96 $0.54 
331 $8.96 $0.53 
332 $8.96 $0.53 
333 $8.96 $0.52 
334 $8.96 $0.52 
335 $8.96 $0.52 
336 $8.96 $0.51 
337 $8.96 $0.51 
338 $8.96 $0.50 
339 $8.96 $0.50 
340 $8.96 $0.49 
341 $8.96 $0.49 
342 $8.96 $0.49 
343 $8.96 $0.48 
344 $8.96 $0.48 
345 $8.96 $0.47 
346 $8.96 $0.47 
347 $8.96 $0.47 
348 $8.96 $0.46 
349 $8.96 $0.46 
350 $8.96 $0.45 
351 $8.96 $0.45 
352 $8.96 $0.45 
353 $8.96 $0.44 
354 $8.96 $0.44 
355 $8.96 $0.43 
356 $8.96 $0.43 



357 $8.96 $0.43 
358 $8.96 $0.42 
359 $8.96 $0.42 
360 $8.96 $0.42 
361 $8.96 $0.41 
362 $8.96 $0.41 
363 $8.96 $0.41 
364 $8.96 $0.40 
365 $0.00 $0.00 
366 $0.00 $0.00 
367 $0.00 $0.00 
368 $0.00 $0.00 
369 $0.00 $0.00 
370 $0.00 $0.00 
371 $0.00 $0.00 
372 $0.00 $0.00 
373 $0.00 $0.00 
374 $0.00 $0.00 
375 $0.00 $0.00 
376 $0.00 $0.00 
377 $0.00 $0.00 
378 $0.00 $0.00 
379 $0.00 $0.00 
380 $0.00 $0.00 
381 $0.00 $0.00 
382 $0.00 $0.00 
383 $0.00 $0.00 
384 $0.00 $0.00 
385 $0.00 $0.00 
386 $0.00 $0.00 
387 $0.00 $0.00 
388 $0.00 $0.00 
389 $0.00 $0.00 
390 $0.00 $0.00 



391 $0.00 $0.00 
392 $0.00 $0.00 
393 $0.00 $0.00 
394 $0.00 $0.00 
395 $0.00 $0.00 
396 $0.00 $0.00 
397 $0.00 $0.00 
398 $0.00 $0.00 
399 $0.00 $0.00 
400 $0.00 $0.00 
401 $0.00 $0.00 
402 $0.00 $0.00 
403 $0.00 $0.00 
404 $0.00 $0.00 
405 $0.00 $0.00 
406 $0.00 $0.00 
407 $0.00 $0.00 
408 $0.00 $0.00 
409 $0.00 $0.00 
410 $0.00 $0.00 
411 $0.00 $0.00 
412 $0.00 $0.00 
413 $0.00 $0.00 
414 $0.00 $0.00 
415 $0.00 $0.00 
416 $0.00 $0.00 
417 $0.00 $0.00 
418 $0.00 $0.00 
419 $0.00 $0.00 
420 $0.00 $0.00 
421 $0.00 $0.00 
422 $0.00 $0.00 
423 $0.00 $0.00 
424 $0.00 $0.00 



425 $0.00 $0.00 
426 $0.00 $0.00 
427 $0.00 $0.00 
428 $0.00 $0.00 
429 $0.00 $0.00 
430 $0.00 $0.00 
431 $0.00 $0.00 
432 $0.00 $0.00 
433 $0.00 $0.00 
434 $0.00 $0.00 
435 $0.00 $0.00 
436 $0.00 $0.00 
437 $0.00 $0.00 
438 $0.00 $0.00 
439 $0.00 $0.00 
440 $0.00 $0.00 
441 $0.00 $0.00 
442 $0.00 $0.00 
443 $0.00 $0.00 
444 $0.00 $0.00 
445 $0.00 $0.00 
446 $0.00 $0.00 
447 $0.00 $0.00 
448 $0.00 $0.00 
449 $0.00 $0.00 
450 $0.00 $0.00 
451 $0.00 $0.00 
452 $0.00 $0.00 
453 $0.00 $0.00 
454 $0.00 $0.00 
455 $0.00 $0.00 
456 $0.00 $0.00 
457 $0.00 $0.00 
458 $0.00 $0.00 



459 $0.00 $0.00 
460 $0.00 $0.00 
461 $0.00 $0.00 
462 $0.00 $0.00 
463 $0.00 $0.00 
464 $0.00 $0.00 
465 $0.00 $0.00 
466 $0.00 $0.00 
467 $0.00 $0.00 
468 $0.00 $0.00 
469 $0.00 $0.00 
470 $0.00 $0.00 
471 $0.00 $0.00 
472 $0.00 $0.00 
473 $0.00 $0.00 
474 $0.00 $0.00 
475 $0.00 $0.00 
476 $0.00 $0.00 
477 $0.00 $0.00 
478 $0.00 $0.00 
479 $0.00 $0.00 
480 $0.00 $0.00 
481 $0.00 $0.00 
482 $0.00 $0.00 
483 $0.00 $0.00 
484 $0.00 $0.00 
485 $0.00 $0.00 
486 $0.00 $0.00 
487 $0.00 $0.00 
488 $0.00 $0.00 
489 $0.00 $0.00 
490 $0.00 $0.00 
491 $0.00 $0.00 
492 $0.00 $0.00 



493 $0.00 $0.00 
494 $0.00 $0.00 
495 $0.00 $0.00 
496 $0.00 $0.00 
497 $0.00 $0.00 
498 $0.00 $0.00 
499 $0.00 $0.00 
500 $0.00 $0.00 
501 $0.00 $0.00 
502 $0.00 $0.00 
503 $0.00 $0.00 
504 $0.00 $0.00 
505 $0.00 $0.00 
506 $0.00 $0.00 
507 $0.00 $0.00 
508 $0.00 $0.00 
509 $0.00 $0.00 
510 $0.00 $0.00 
511 $0.00 $0.00 
512 $0.00 $0.00 
513 $0.00 $0.00 
514 $0.00 $0.00 
515 $0.00 $0.00 
516 $0.00 $0.00 
517 $0.00 $0.00 
518 $0.00 $0.00 
519 $0.00 $0.00 
520 $0.00 $0.00 
521 $0.00 $0.00 
522 $0.00 $0.00 
523 $0.00 $0.00 
524 $0.00 $0.00 
525 $0.00 $0.00 
526 $0.00 $0.00 



527 $0.00 $0.00 
528 $0.00 $0.00 
529 $0.00 $0.00 
530 $0.00 $0.00 
531 $0.00 $0.00 
532 $0.00 $0.00 
533 $0.00 $0.00 
534 $0.00 $0.00 
535 $0.00 $0.00 
536 $0.00 $0.00 
537 $0.00 $0.00 
538 $0.00 $0.00 
539 $0.00 $0.00 
540 $0.00 $0.00 
541 $0.00 $0.00 
542 $0.00 $0.00 
543 $0.00 $0.00 
544 $0.00 $0.00 
545 $0.00 $0.00 
546 $0.00 $0.00 
547 $0.00 $0.00 
548 $0.00 $0.00 
549 $0.00 $0.00 
550 $0.00 $0.00 
551 $0.00 $0.00 
552 $0.00 $0.00 
553 $0.00 $0.00 
554 $0.00 $0.00 
555 $0.00 $0.00 
556 $0.00 $0.00 
557 $0.00 $0.00 
558 $0.00 $0.00 
559 $0.00 $0.00 
560 $0.00 $0.00 



561 $0.00 $0.00 
562 $0.00 $0.00 
563 $0.00 $0.00 
564 $0.00 $0.00 
565 $0.00 $0.00 
566 $0.00 $0.00 
567 $0.00 $0.00 
568 $0.00 $0.00 
569 $0.00 $0.00 
570 $0.00 $0.00 
571 $0.00 $0.00 
572 $0.00 $0.00 
573 $0.00 $0.00 
574 $0.00 $0.00 
575 $0.00 $0.00 
576 $0.00 $0.00 
577 $0.00 $0.00 
578 $0.00 $0.00 
579 $0.00 $0.00 
580 $0.00 $0.00 
581 $0.00 $0.00 
582 $0.00 $0.00 
583 $0.00 $0.00 
584 $0.00 $0.00 
585 $0.00 $0.00 
586 $0.00 $0.00 
587 $0.00 $0.00 
588 $0.00 $0.00 
589 $0.00 $0.00 
590 $0.00 $0.00 
591 $0.00 $0.00 
592 $0.00 $0.00 
593 $0.00 $0.00 
594 $0.00 $0.00 



595 $0.00 $0.00 
596 $0.00 $0.00 
597 $0.00 $0.00 
598 $0.00 $0.00 
599 $0.00 $0.00 
600 $0.00 $0.00 
601 $0.00 $0.00 
602 $0.00 $0.00 
603 $0.00 $0.00 
604 $0.00 $0.00 
605 $0.00 $0.00 
606 $0.00 $0.00 
607 $0.00 $0.00 
608 $0.00 $0.00 
609 $0.00 $0.00 
610 $0.00 $0.00 
611 $0.00 $0.00 
612 $0.00 $0.00 
613 $0.00 $0.00 
614 $0.00 $0.00 
615 $0.00 $0.00 
616 $0.00 $0.00 
617 $0.00 $0.00 
618 $0.00 $0.00 
619 $0.00 $0.00 
620 $0.00 $0.00 
621 $0.00 $0.00 
622 $0.00 $0.00 
623 $0.00 $0.00 
624 $0.00 $0.00 
625 $0.00 $0.00 
626 $0.00 $0.00 
627 $0.00 $0.00 
628 $0.00 $0.00 



629 $0.00 $0.00 
630 $0.00 $0.00 
631 $0.00 $0.00 
632 $0.00 $0.00 
633 $0.00 $0.00 
634 $0.00 $0.00 
635 $0.00 $0.00 
636 $0.00 $0.00 
637 $0.00 $0.00 
638 $0.00 $0.00 
639 $0.00 $0.00 
640 $0.00 $0.00 
641 $0.00 $0.00 
642 $0.00 $0.00 
643 $0.00 $0.00 
644 $0.00 $0.00 
645 $0.00 $0.00 
646 $0.00 $0.00 
647 $0.00 $0.00 
648 $0.00 $0.00 
649 $0.00 $0.00 
650 $0.00 $0.00 
651 $0.00 $0.00 
652 $0.00 $0.00 
653 $0.00 $0.00 
654 $0.00 $0.00 
655 $0.00 $0.00 
656 $0.00 $0.00 
657 $0.00 $0.00 
658 $0.00 $0.00 
659 $0.00 $0.00 
660 $0.00 $0.00 
661 $0.00 $0.00 
662 $0.00 $0.00 



663 $0.00 $0.00 
664 $0.00 $0.00 
665 $0.00 $0.00 
666 $0.00 $0.00 
667 $0.00 $0.00 
668 $0.00 $0.00 
669 $0.00 $0.00 
670 $0.00 $0.00 
671 $0.00 $0.00 
672 $0.00 $0.00 
673 $0.00 $0.00 
674 $0.00 $0.00 
675 $0.00 $0.00 
676 $0.00 $0.00 
677 $0.00 $0.00 
678 $0.00 $0.00 
679 $0.00 $0.00 
680 $0.00 $0.00 
681 $0.00 $0.00 
682 $0.00 $0.00 
683 $0.00 $0.00 
684 $0.00 $0.00 
685 $0.00 $0.00 
686 $0.00 $0.00 
687 $0.00 $0.00 
688 $0.00 $0.00 
689 $0.00 $0.00 
690 $0.00 $0.00 
691 $0.00 $0.00 
692 $0.00 $0.00 
693 $0.00 $0.00 
694 $0.00 $0.00 
695 $0.00 $0.00 
696 $0.00 $0.00 



697 $0.00 $0.00 
698 $0.00 $0.00 
699 $0.00 $0.00 
700 $0.00 $0.00 
701 $0.00 $0.00 
702 $0.00 $0.00 
703 $0.00 $0.00 
704 $0.00 $0.00 
705 $0.00 $0.00 
706 $0.00 $0.00 
707 $0.00 $0.00 
708 $0.00 $0.00 
709 $0.00 $0.00 
710 $0.00 $0.00 
711 $0.00 $0.00 
712 $0.00 $0.00 
713 $0.00 $0.00 
714 $0.00 $0.00 
715 $0.00 $0.00 
716 $0.00 $0.00 
717 $0.00 $0.00 
718 $0.00 $0.00 
719 $0.00 $0.00 
720 $0.00 $0.00 
721 $0.00 $0.00 
722 $0.00 $0.00 
723 $0.00 $0.00 
724 $0.00 $0.00 
725 $0.00 $0.00 
726 $0.00 $0.00 
727 $0.00 $0.00 
728 $0.00 $0.00 
729 $0.00 $0.00 
730 $0.00 $0.00 



731 $0.00 $0.00 
732 $0.00 $0.00 



hodology for weekday only payments. 

1stration. 

Holidays in 2019* 

1/1/2019 

1/21/2019 

2/18/2019 

5/27/2019 

7/4/2019 

9/2/2019 

10/14/2019 

11/11/2019 

11/28/2019 

12/25/2019 

New Year Day 

Martin Luther King Jr. Day 

Presidents Day 

Memorial Day 

Independence Day 

Labor Day 

Columbus Day 

Veterans Day 

Thanksgiving Day 

Christmas Day 

nt day. For the purpose of this illustration, we have 

71 



Source 

User in put (Section 1) 

User in put (Section 1) 

Calculated (Section 2) 

Calculated (Section 1) 

Sum 0.00 

Is sum zero (nearest cent) Yes 

Satisfies Reg Z Yes 



APR Approximation 

This spreadsheet measures the impact on APR accuracy ofusing the more convenient RATE ca/cu/atior 

The impact of this asusmption on accuracy is small, as you can see below. 

l oan Terms 

Initial value 

APR 

Start Date 
Term (days) 

Net work days 
Daily Interest 

Daily Payment 
Average Weekday Payment 

($1,000.00) 
300.00% 

31-Dec-18 

365 

261 
0.82% 

$8.66 
$12.10 

Calculations 

IDate W eekday AmountI 
31-Dec-18 
1-Jan-19 

2-Jan-19 
3-Jan-19 

4-Jan-19 
5-Jan-19 

6-Jan-19 
7-Jan-19 

8-Jan-19 
9-Jan-19 

10-Jan-19 
11-Jan-19 
12-Jan-19 
13-Jan-19 
14-Jan-19 
15-Jan-19 
16-Jan-19 
17-Jan-19 

18-Jan-19 
19-Jan-19 
20-Jan-19 
21-Jan-19 
22-Jan-19 
23-Jan-19 
24-Jan-19 
25-Jan-19 
26-Jan-19 

($1,000.00) 

$12.10 
$12.10 
$12.10 
$12.10 

$0.00 
$0.00 

$12.10 
$12.10 
$12.10 
$12.10 
$12.10 

$0.00 

$0.00 
$12.10 
$12.10 
$12.10 
$12.10 

$12.10 
$0.00 
$0.00 

$12.10 
$12.10 
$12.10 
$12.10 
$12.10 

$0.00 

http:1,000.00


27-Jan-19 $0.00 
28-Jan-19 $12.10 
29-Jan-19 $12.10 
30-Jan-19 $12.10 
31-Jan-19 $12.10 
1-Feb-19 $12.10 
2-Feb-19 $0.00 
3-Feb-19 $0.00 
4-Feb-19 $12.10 
5-Feb-19 $12.10 
6-Feb-19 $12.10 
7-Feb-19 $12.10 
8-Feb-19 $12.10 
9-Feb-19 $0.00 
10-Feb-19 $0.00 
11-Feb-19 $12.10 
12-Feb-19 $12.10 
13-Feb-19 $12.10 
14-Feb-19 $12.10 
15-Feb-19 $12.10 
16-Feb-19 $0.00 
17-Feb-19 $0.00 
18-Feb-19 $12.10 
19-Feb-19 $12.10 
20-Feb-19 $12.10 
21-Feb-19 $12.10 
22-Feb-19 $12.10 
23-Feb-19 $0.00 
24-Feb-19 $0.00 
25-Feb-19 $12.10 
26-Feb-19 $12.10 
27-Feb-19 $12.10 
28-Feb-19 $12.10 
1-Mar-19 $12.10 
2-Mar-19 $0.00 
3-Mar-19 $0.00 
4-Mar-19 $12.10 
5-Mar-19 $12.10 
6-Mar-19 $12.10 
7-Mar-19 $12.10 
8-Mar-19 $12.10 
9-Mar-19 $0.00 
10-Mar-19 $0.00 
11-Mar-19 $12.10 
12-Mar-19 $12.10 
13-Mar-19 $12.10 
14-Mar-19 $12.10 



15-Mar-19 $12.10 
16-Mar-19 $0.00 
17-Mar-19 $0.00 
18-Mar-19 $12.10 
19-Mar-19 $12.10 
20-Mar-19 $12.10 
21-Mar-19 $12.10 
22-Mar-19 $12.10 
23-Mar-19 $0.00 
24-Mar-19 $0.00 
25-Mar-19 $12.10 
26-Mar-19 $12.10 
27-Mar-19 $12.10 
28-Mar-19 $12.10 
29-Mar-19 $12.10 
30-Mar-19 $0.00 
31-Mar-19 $0.00 
1-Apr-19 $12.10 
2-Apr-19 $12.10 
3-Apr-19 $12.10 
4-Apr-19 $12.10 
5-Apr-19 $12.10 
6-Apr-19 $0.00 
7-Apr-19 $0.00 
8-Apr-19 $12.10 
9-Apr-19 $12.10 
10-Apr-19 $12.10 
11-Apr-19 $12.10 
12-Apr-19 $12.10 
13-Apr-19 $0.00 
14-Apr-19 $0.00 
15-Apr-19 $12.10 
16-Apr-19 $12.10 
17-Apr-19 $12.10 
18-Apr-19 $12.10 
19-Apr-19 $12.10 
20-Apr-19 $0.00 
21-Apr-19 $0.00 
22-Apr-19 $12.10 
23-Apr-19 $12.10 
24-Apr-19 $12.10 
25-Apr-19 $12.10 
26-Apr-19 $12.10 
27-Apr-19 $0.00 
28-Apr-19 $0.00 
29-Apr-19 $12.10 
30-Apr-19 $12.10 



1-May-19 $12.10 
2-May-19 $12.10 
3-May-19 $12.10 
4-May-19 $0.00 
5-May-19 $0.00 
6-May-19 $12.10 
7-May-19 $12.10 
8-May-19 $12.10 
9-May-19 $12.10 
10-May-19 $12.10 
11-May-19 $0.00 
12-May-19 $0.00 
13-May-19 $12.10 
14-May-19 $12.10 
15-May-19 $12.10 
16-May-19 $12.10 
17-May-19 $12.10 
18-May-19 $0.00 
19-May-19 $0.00 
20-May-19 $12.10 
21-May-19 $12.10 
22-May-19 $12.10 
23-May-19 $12.10 
24-May-19 $12.10 
25-May-19 $0.00 
26-May-19 $0.00 
27-May-19 $12.10 
28-May-19 $12.10 
29-May-19 $12.10 
30-May-19 $12.10 
31-May-19 $12.10 
1-Jun-19 $0.00 
2-Jun-19 $0.00 
3-Jun-19 $12.10 
4-Jun-19 $12.10 
5-Jun-19 $12.10 
6-Jun-19 $12.10 
7-Jun-19 $12.10 
8-Jun-19 $0.00 
9-Jun-19 $0.00 
10-Jun-19 $12.10 
11-Jun-19 $12.10 
12-Jun-19 $12.10 
13-Jun-19 $12.10 
14-Jun-19 $12.10 
15-Jun-19 $0.00 
16-Jun-19 $0.00 



17-Jun-19 $12.10 
18-Jun-19 $12.10 
19-Jun-19 $12.10 
20-Jun-19 $12.10 
21-Jun-19 $12.10 
22-Jun-19 $0.00 
23-Jun-19 $0.00 
24-Jun-19 $12.10 
25-Jun-19 $12.10 
26-Jun-19 $12.10 
27-Jun-19 $12.10 
28-Jun-19 $12.10 
29-Jun-19 $0.00 
30-Jun-19 $0.00 
1-Jul-19 $12.10 
2-Jul-19 $12.10 
3-Jul-19 $12.10 
4-Jul-19 $12.10 
5-Jul-19 $12.10 
6-Jul-19 $0.00 
7-Jul-19 $0.00 
8-Jul-19 $12.10 
9-Jul-19 $12.10 
10-Jul-19 $12.10 
11-Jul-19 $12.10 
12-Jul-19 $12.10 
13-Jul-19 $0.00 
14-Jul-19 $0.00 
15-Jul-19 $12.10 
16-Jul-19 $12.10 
17-Jul-19 $12.10 
18-Jul-19 $12.10 
19-Jul-19 $12.10 
20-Jul-19 $0.00 
21-Jul-19 $0.00 
22-Jul-19 $12.10 
23-Jul-19 $12.10 
24-Jul-19 $12.10 
25-Jul-19 $12.10 
26-Jul-19 $12.10 
27-Jul-19 $0.00 
28-Jul-19 $0.00 
29-Jul-19 $12.10 
30-Jul-19 $12.10 
31-Jul-19 $12.10 
1-Aug-19 $12.10 
2-Aug-19 $12.10 



3-Aug-19 $0.00 
4-Aug-19 $0.00 
5-Aug-19 $12.10 
6-Aug-19 $12.10 
7-Aug-19 $12.10 
8-Aug-19 $12.10 
9-Aug-19 $12.10 
10-Aug-19 $0.00 
11-Aug-19 $0.00 
12-Aug-19 $12.10 
13-Aug-19 $12.10 
14-Aug-19 $12.10 
15-Aug-19 $12.10 
16-Aug-19 $12.10 
17-Aug-19 $0.00 
18-Aug-19 $0.00 
19-Aug-19 $12.10 
20-Aug-19 $12.10 
21-Aug-19 $12.10 
22-Aug-19 $12.10 
23-Aug-19 $12.10 
24-Aug-19 $0.00 
25-Aug-19 $0.00 
26-Aug-19 $12.10 
27-Aug-19 $12.10 
28-Aug-19 $12.10 
29-Aug-19 $12.10 
30-Aug-19 $12.10 
31-Aug-19 $0.00 
1-Sep-19 $0.00 
2-Sep-19 $12.10 
3-Sep-19 $12.10 
4-Sep-19 $12.10 
5-Sep-19 $12.10 
6-Sep-19 $12.10 
7-Sep-19 $0.00 
8-Sep-19 $0.00 
9-Sep-19 $12.10 
10-Sep-19 $12.10 
11-Sep-19 $12.10 
12-Sep-19 $12.10 
13-Sep-19 $12.10 
14-Sep-19 $0.00 
15-Sep-19 $0.00 
16-Sep-19 $12.10 
17-Sep-19 $12.10 
18-Sep-19 $12.10 



19-Sep-19 $12.10 
20-Sep-19 $12.10 
21-Sep-19 $0.00 
22-Sep-19 $0.00 
23-Sep-19 $12.10 
24-Sep-19 $12.10 
25-Sep-19 $12.10 
26-Sep-19 $12.10 
27-Sep-19 $12.10 
28-Sep-19 $0.00 
29-Sep-19 $0.00 
30-Sep-19 $12.10 
1-Oct-19 $12.10 
2-Oct-19 $12.10 
3-Oct-19 $12.10 
4-Oct-19 $12.10 
5-Oct-19 $0.00 
6-Oct-19 $0.00 
7-Oct-19 $12.10 
8-Oct-19 $12.10 
9-Oct-19 $12.10 
10-Oct-19 $12.10 
11-Oct-19 $12.10 
12-Oct-19 $0.00 
13-Oct-19 $0.00 
14-Oct-19 $12.10 
15-Oct-19 $12.10 
16-Oct-19 $12.10 
17-Oct-19 $12.10 
18-Oct-19 $12.10 
19-Oct-19 $0.00 
20-Oct-19 $0.00 
21-Oct-19 $12.10 
22-Oct-19 $12.10 
23-Oct-19 $12.10 
24-Oct-19 $12.10 
25-Oct-19 $12.10 
26-Oct-19 $0.00 
27-Oct-19 $0.00 
28-Oct-19 $12.10 
29-Oct-19 $12.10 
30-Oct-19 $12.10 
31-Oct-19 $12.10 
1-Nov-19 $12.10 
2-Nov-19 $0.00 
3-Nov-19 $0.00 
4-Nov-19 $12.10 



5-Nov-19 $12.10 
6-Nov-19 $12.10 
7-Nov-19 $12.10 
8-Nov-19 $12.10 
9-Nov-19 $0.00 
10-Nov-19 $0.00 
11-Nov-19 $12.10 
12-Nov-19 $12.10 
13-Nov-19 $12.10 
14-Nov-19 $12.10 
15-Nov-19 $12.10 
16-Nov-19 $0.00 
17-Nov-19 $0.00 
18-Nov-19 $12.10 
19-Nov-19 $12.10 
20-Nov-19 $12.10 
21-Nov-19 $12.10 
22-Nov-19 $12.10 
23-Nov-19 $0.00 
24-Nov-19 $0.00 
25-Nov-19 $12.10 
26-Nov-19 $12.10 
27-Nov-19 $12.10 
28-Nov-19 $12.10 
29-Nov-19 $12.10 
30-Nov-19 $0.00 
1-Dec-19 $0.00 
2-Dec-19 $12.10 
3-Dec-19 $12.10 
4-Dec-19 $12.10 
5-Dec-19 $12.10 
6-Dec-19 $12.10 
7-Dec-19 $0.00 
8-Dec-19 $0.00 
9-Dec-19 $12.10 
10-Dec-19 $12.10 
11-Dec-19 $12.10 
12-Dec-19 $12.10 
13-Dec-19 $12.10 
14-Dec-19 $0.00 
15-Dec-19 $0.00 
16-Dec-19 $12.10 
17-Dec-19 $12.10 
18-Dec-19 $12.10 
19-Dec-19 $12.10 
20-Dec-19 $12.10 
21-Dec-19 $0.00 



22-Dec-19 $0.00 
23-Dec-19 $12.10 
24-Dec-19 $12.10 
25-Dec-19 $12.10 
26-Dec-19 $12.10 
27-Dec-19 $12.10 
28-Dec-19 $0.00 
29-Dec-19 $0.00 
30-Dec-19 $12.10 
31-Dec-19 $12.10 



1 for weekday-payment products, by assuming that 5 weekly payments are distributed equally 

Results and Checks 

Total payment (W eekday) 

Total payment (Daily) 

APR (Daily, IRR) 

APR (Daily, XIRR) 

APR (Weekday, IRR) 

APR (W eekday, XIRR) 

Difference 

$3,159.23 

$3,159.23 

300.00% 

300.00% 

301.43% 

301.43% 

-1.43% 

Sensitivity Am 

Daily AmountI Estimated APRI RAPRI 

($1,000.00) 

$8.66 

$8.66 

$8.66 

$8.66 

$8.66 

$8.66 

$8.66 

$8.66 

$8.66 

$8.66 
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$8.66 460.0% 463.17% 
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across the 7 days of the week. 

ilysis 

Point Difference % Difference 

-0.02% -0.224% 

-0.05% -0.230% 

-0.07% -0.236% 

-0.10% -0.242% 

-0.12% -0.248% 

-0.15% -0.255% 

-0.18% -0.262% 

-0.22% -0.269% 

-0.25% -0.276% 

-0.28% -0.284% 

-0.32% -0.291% 

-0.36% -0.299% 

-0.40% -0.307% 

-0.44% -0.316% 

-0.49% -0.324% 

-0.53% -0.333% 

-0.58% -0.342% 

-0.63% -0.351% 

-0.68% -0.360% 

-0.74% -0.370% 

-0.80% -0.380% 

-0.86% -0.390% 
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-1.12% -0.432% 

-1.20% -0.443% 
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-1.43% 
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-1.61% 
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-2.65% 
-2.78% 
-2.90% 
-3.03% 
-3.17% 
-3.30% 
-3.44% 
-3.59% 
-3.73% 

-0.455% 
-0.466% 
-0.478% 
-0.490% 
-0.502% 
-0.514% 
-0.526% 
-0.539% 
-0.552% 
-0.565% 
-0.578% 
-0.591% 
-0.605% 
-0.618% 
-0.632% 
-0.646% 
-0.660% 
-0.674% 
-0.688% 
-0.703% 
-0.717% 
-0.732% 
-0.747% 




