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Thank you for joining us!

 This Session is Being Recorded

 Automatically Muted on Entry
• You are automatically muted when you join the call

• Please unmute yourself to participate

• Minimize Background Noise – re-mute when you are done speaking

CPE Credits Available for This Session
• Attend this session in its entirety

• Answer all poll questions provided

• Answer through poll in the meeting unless you are unable to

• Survey must be completed

Send specific questions for me to simmonsc@pfm.com

F r i e n d l y  R e m i n d e r s
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Agenda

I . N e w  M o n e y  Tr a n s a c t i o n s

• Elements of Size

• Debt Service Structure

• Bond Structure

• Yield(s)

I I . W h y  A r b i t r a g e  Y i e l d  M a t t e r s  –  
I R S  R e g u l a t i o n s

• IRS Regulations

• Arbitrage Yield & Yield Restrictions

• Exceptions to Arbitrage Rebate

• Funds Subject to Rebate
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New Money Transactions
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Tao of Municipal Modeling — Elements of Size
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Sizing

A government needs to build a new bridge. At the time, the estimated completion was three 
years and total project costs totaled $500 million. Construction for the project began March 15, 
2020, although it will take 3 years until all projects became fully operational. As such, revenues 
securing the debt service (i.e., bridge tolls) become available to pay debt service on the bonds 
on March 15, 2023.
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Construction Fund Draw Schedule

0

5,000,000

10,000,000

15,000,000

20,000,000

25,000,000

30,000,000

35,000,000

3/
15

/2
02

0

4/
15

/2
02

0

5/
15

/2
02

0

6/
15

/2
02

0

7/
15

/2
02

0

8/
15

/2
02

0

9/
15

/2
02

0

10
/1

5/
20

20

11
/1

5/
20

20

12
/1

5/
20

20

1/
15

/2
02

1

2/
15

/2
02

1

3/
15

/2
02

1

4/
15

/2
02

1

5/
15

/2
02

1

6/
15

/2
02

1

7/
15

/2
02

1

8/
15

/2
02

1

9/
15

/2
02

1

10
/1

5/
20

21

11
/1

5/
20

21

12
/1

5/
20

21

1/
15

/2
02

2

2/
15

/2
02

2

3/
15

/2
02

2

4/
15

/2
02

2

5/
15

/2
02

2

6/
15

/2
02

2

7/
15

/2
02

2

8/
15

/2
02

2

9/
15

/2
02

2

10
/1

5/
20

22

11
/1

5/
20

22

12
/1

5/
20

22

1/
15

/2
02

3

2/
15

/2
02

3

$ 
-D

ol
la

rs
 

For Illustrative purposes only
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Construction Fund Schedule — Gross Funded

Gross funded

Interest earnings not 
needed to fund 
scheduled draws

For illustrative purposes only
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Construction Fund Schedule — Net Funded

Net funded
Interest earnings + 
draws on principal
fund scheduled draws

For illustrative purposes only
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Construction Fund (cont’d)

Required, as bonds are sold in 
denominations of $5,000 
(a.k.a. “Rounding”)

For illustrative purposes only
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Poll question 1

Which of the following would result in a greater amount of par issued?

A. A net-funded project

B. A gross-funded project
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Poll question 1

Which of the following would result in a greater amount of par issued:

A. A net-funded project

B. A gross-funded project

ANSWER: B
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Cost of Issuance

Feasibility
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Special
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Cost of Issuance (cont’d)

For illustrative purposes only
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Cost of Issuance (cont’d)

up from $478,740,000

For illustrative purposes only
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Underwriter’s Discount

Issuer

Underwriters

Buyer

Syndicate Account

Component
Management Fee
Takedown
Risk
Expenses

“Old” Days
$5.00
20.00

1.00
4.00

$30.00

Today
$0.00

3.00
0.00
1.50

$4.50

bonds

bonds $1000

$4.50/$1,000 
of par

$995.50

For illustrative purposes only
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Underwriter’s Discount (cont’d)

For illustrative purposes only
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Underwriter’s Discount (cont’d)

up from $479,025,000

For illustrative purposes only
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Poll question 2

In the current market for a typical bond issuance, what items comprise the Underwriter’s 
Discount?

A. Risk

B. Takedown

C. Expenses

D. Management Fee

E. B and C only

F. B, C and D only

G. All of the above
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Poll question 2

In the current market for a typical bond issuance, what items comprise the Underwriter’s 
Discount?

A. Risk

B. Takedown

C. Expenses

D. Management Fee

E. B and C only

F. B, C and D only

G. All of the above

ANSWER: E
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Debt Service Reserve Fund

 Security for investors in case the issuer is unable to meet debt service obligations

 Provides short-term liquidity

 Interest generated from DSRF can be used to subsidize other funds (i.e., reduce initial 

deposit size in project fund) or pay debt service costs

 Sized to meet investor needs, subject to IRS constraints

• Reasonably Required Reserve and Replacement Fund (4-R)

• Lesser of:

• 10% of Par

• 1.25X Average Annual Debt Service

• Maximum Annual Debt Service (“MADS”)

More information on IRS constraints can be found here. 

https://www.irs.gov/pub/irs-pdf/p5271.pdf
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Debt Service Reserve Fund – Formula Verification
Annual Debt Service

Formula Verification

Reserve Requirement = MADS

For illustrative purposes only
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Debt Service Reserve Fund Earnings

Why not Net Fund?

DSRF interest earnings used to
offset debt service payments

For illustrative purposes only
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Debt Service Reserve Fund – Net Debt Service DSRF interest
earnings

For illustrative purposes only
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Debt Service Reserve Fund (cont’d)

up from $480,575,000

increased par = increased UD

For illustrative purposes only
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Bond Insurance

 Monoline insurance companies guarantee timely payment of debt service in 

consideration of an up-front insurance premium

 Premium charged equals a percentage of insured debt service

 Issuer may borrow at rating of insurer
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Bond Insurance – Premium Verification
Annual Debt Service

Formula Verification

Multiply aggregate 
debt service by 60 
bps

For Illustrative purposes only
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Bond Insurance (cont’d)

up from $513,745,000

increased par = increased UD

increased MADS = increased DSRF

For illustrative purposes only
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Capitalized Interest

 Portion of bond proceeds set aside to pay interest on the bonds for a specified period 

of time 

 Commonly utilized over the construction period of a revenue-producing project to 

ensure that debt service expense is not required to be paid from project revenues until 

the project is operational and producing revenues

 Most commonly net-funded 

 Capitalized period usually lasts less than three years 

 Issuers typically will not amortize principal during capitalized interest periods
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Capitalized Interest (cont’d)
Capitalized Interest 
through 3/15/2023

Principal not
amortized during

capitalized interest 
period

For illustrative purposes only
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Capitalized Interest (cont’d)
Net Debt Service

Gross Capitalized Interest Requirements

Capitalized Interest Fund

Net funded

For illustrative purposes only
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Capitalized Interest (cont’d)

up from $520,290,000

increased par = increased UD

increased MADS = increased DSRF

increased DS = increased 
insurance premium

For Illustrative purposes only



© PFM 33© PFM 33© PFM 33

Poll question 3

Issuers may choose to capitalize interest for their bond issue when:

A. The project that the bonds are funding will not produce revenue for several years,                                  

while construction is under way.                                 

B. They want to achieve an overall lower par amount of bonds issued.

C. They want to lower the all-in cost of the bonds.

D. They want to use the capitalized interest funds to pay for costs of issuance.
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Poll question 3

Issuers may choose to capitalize interest for their bond issue when:

A. The project that the bonds are funding will not produce revenue for several years, 

while construction is under way.                                 

B. They want to achieve an overall lower par amount of bonds issued.

C. They want to lower the all-in cost of the bonds.

D. They want to use the capitalized interest funds to pay for costs of issuance.

Answer:  A
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Tao of Municipal Modeling — Debt Service Structure
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Level Debt Service

Aggregate Debt Service: $1,221,041,000
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Principal Interest

For Illustrative purposes only
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Level Principal Amortization

Aggregate Debt Service: $1,141,889,500
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Principal Interest

For Illustrative purposes only
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Deferred Principal Amortization

Aggregate Debt Service: $1,487,433,500
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Principal Interest Revenues

For Illustrative purposes only



© PFM 39© PFM 39© PFM 39

Accelerated Principal Amortization

Aggregate Debt Service: $1,001,619,250
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Principal Interest Revenues

For Illustrative purposes only
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Uniform vs. Proportional Debt Service

UNIFORM DEBT SERVICE

Revenue Constraint

PROPORTIONAL DEBT SERVICE

Revenue Constraint

Debt Service Debt Service
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Poll question 4

Which debt service structure would result in the lowest overall aggregate dollar cost of 

debt service if all other variables are held constant (project fund amount, coupons, yields, 

issuance costs, etc.), in a normal yield curve environment?

A. Level debt service

B. Equal principal

C. Accelerated principal

D. Deferred principal
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Poll question 4

Which debt service structure would result in the lowest overall aggregate dollar cost of 

debt service if all other variables are held constant (project fund amount, coupons, yields, 

issuance costs, etc.), in a normal yield curve environment?

A. Level debt service

B. Equal principal

C. Accelerated principal

D. Deferred principal

ANSWER: C
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Tao of Municipal Modeling — Bond Structure

Refunding
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Coupon/Yield Relationships

For a given coupon, the price an investor is willing to pay for a bond is inversely 

related to the yield.

Original Issue 
Discount (OID)

Par Bond Original Issue 
Premium (OIP)

General Rule Coupon<Yield 

Price<100

Coupon=Yield

 Price=100

Coupon>Yield 

Price>100
Example
(20-year 
bond)*

Coupon=4.00%
Yield=5.00%
Price=87.448

Coupon=5.00%
Yield=5.00%

Price=100.000

Coupon=6.00%
Yield=5.00%

Price=112.551

*Assumes settlement date of 1/1/06 and final maturity of 1/1/26
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Issuer/Investor Preferences

 Given the same proceeds and present value of debt service, you would think an issuer would be 

essentially indifferent between issuing OID, Par, or OIP Bonds

 Retail investors are typically less sensitive 
to coupon
• Typically “buy and hold”
• Less sensitive to market discount rules
• Retail-only order periods allow par 

bonds to be pre-sold
• Demand is strongest in years 

1 - 10 and 20

 Institutional investors are NOT indifferent to 
coupon
• Interest rate views (price protection, 

coupon reinvestment, duration and 
convexity management)

• Possible tax implications (market 
discount rule)

• Cash flow needs (replace refunded 
higher coupon bonds)

OID Par OIP
Par Amount 55,860,000 50,000,000 42,565,000

Coupon 3.000% 3.75% 5.000%

Yield 3.750% 3.75% 3.750%

Price 89.513% 100.000% 117.478%

Proceeds 50,001,962 50,000,000 50,004,511
Assumes 20 year bond

For Illustrative purposes only
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Price Volatility

 Premium bonds provide price protection against rising interest rates.

 Discount bonds provide opportunity for investors to enhance their return in falling rate environment.
Price Volatility

OID Par OIP
Purchase Date 1/1/06 1/1/06 1/1/06

Maturity 1/1/26 1/1/26 1/1/26

Coupon 3.000% 3.750% 5.000%

Yield 3.750% 3.750% 3.750%

Price 89.513% 100.000% 117.478%

Purchase Date 4/1/06 4/1/06 4/1/06

Maturity 1/1/26 1/1/26 1/1/26

Coupon 3.000% 3.750% 5.000%

Yield 3.000% 3.000% 3.000%

Price 100.000% 111.111% 129.636%

% Price Change 11.716% 11.111% 10.349%

Purchase Date 4/1/06 4/1/06 4/1/06

Maturity 1/1/26 1/1/26 1/1/26

Coupon 3.000% 3.750% 5.000%

Yield 4.500% 4.500% 4.500%

Price 80.503% 90.248% 106.490%

% Price Change (10.066%) (9.752%) (9.353%)

Falling Interest 
Rate Environment

Rising Interest 
Rate 
Environment`

Least price depreciation

Most price 
appreciation

For illustrative purposes only
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Pricing Callable Bonds

 Depending on the type of bond an investor holds, the call option an issuer holds may affect the yield 
that the investor expects

 If a callable premium bond is called, the investor receives a lower yield than originally represented 
(“yield to worst”)

Par Discount Premium

Settlement Date 10/1/2007 10/1/2007 10/1/2007

Maturity 10/1/2027 10/1/2027 10/1/2027

Call 10/1/2017 10/1/2017 10/1/2017

Price* 100 87.448 112.551

Coupon 5.000% 4.000% 6.000%

Yield (to Maturity) 5.000% 5.000% 5.000%

Yield (to Call) 5.000% 5.660% 4.432%**
*to maturity
**Yield to worst

For Illustrative purposes only
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Bond Pricing Report for Callable Premium Bonds

For illustrative purposes only
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Official Statement Table for Callable Premium Bonds

 Callable premium bonds are usually denoted with an asterisk or footnote when priced to a date 

other than the final maturity date.

For Illustrative purposes only
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Optional Redemption Provision Example

For Illustrative purposes only



© PFM 51© PFM 51© PFM 51

Poll question 5

Callable premium bonds must be represented to investors in the Official Statement using 

which yield option?

A. The lowest possible yield achieved between the bond’s first optional redemption date 

and its maturity date.

B. The highest possible yield achieved between the bond’s first optional redemption date 

and its maturity date

C. A 0% yield.

D. Offering yields are not shown on the Official Statement.

.
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Poll question 5

Callable premium bonds must be represented to investors in the Official Statement using 

which yield option?

A. The lowest possible yield achieved between the bond’s first optional redemption date 

and its maturity date?

B. The highest possible yield achieved between the bond’s first optional redemption date 

and its maturity date?

C. A 0% yield.

D. Offering yields are not shown on the Official Statement.

ANSWER: A
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Mandatory Redemption Provisions - Term Bonds

 What are the implications if you are selling 30-year bonds and investors are only 
interested in years 1 - 24 and year 30? 

– Debt service structure will not be level
– Yields may have to increase in order to interest buyers in years 25-29 (increased cost to issuer)

• To mitigate this, underwriters may spread out the 30 year maturity amount amongst 
the 25 - 30 year maturities as mandatory sinking funds. All maturities will be priced to 
the 30 year maturity.

1 24 30

1 24 30
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Mandatory Redemption Provisions - Term Bonds (cont’d)

Term Bond

For Illustrative purposes only
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Mandatory Redemption Provisions - Term Bonds (cont’d)

For illustrative purposes only
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Tao of Municipal Modeling — Yield(s)

Refunding
Escrow(s)

Construction
Fund

Other
Elements

of Size

Debt Service
Reserve Fund

Capitalized
Interest

Size

StructureBond
Structure

Debt
Structure

Underwriter’s
Discount

Costs of
Issuance

Bond
Insurance

Yield



© PFM 57© PFM 57© PFM 57

Bond Statistics - Offsets in Calculations Differ

TIC All-in-TIC Arbitrage Yield

Par Value 200,000,000 200,000,000 200,000,000
+ Accrued Interest 0 0 0
+ Premium (Discount) 0 0 0
- Underwriter's Discount (2,000,000) (2,000,000)
- Cost of Issuance Expense (300,000)
- Other Amounts (1,533,066) (1,533,066)

Target Value 198,000,000 196,166,934 198,466,934

Bond Insurance

For illustrative purposes only
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TIC All-in-TIC Arbitrage Yield
Target Value 198,000,000 196,166,934 198,466,934
Target Date (Delivery Date) 5/7/2015 5/7/2015 5/7/2015
Yield 5.218445% 5.420231% 5.167482%

SEMI-ANNUAL DEBT SERVICE BOND STATISTICS

Dates Par Coupon Interest Debt Service TIC All-In-TIC Arb Yield

5/7/2015
7/1/2015 1,500,000 1,500,000 1,488,454 1,488,015 1,488,565
1/1/2016 15,900,000 5.00% 5,000,000 20,900,000 20,211,752 20,185,946 20,218,279
7/1/2016 4,602,500 4,602,500 4,337,756 4,327,962 4,340,234
1/1/2017 16,695,000 5.00% 4,602,500 21,297,500 19,562,012 19,498,671 19,578,052
7/1/2017 4,185,125 4,185,125 3,746,338 3,730,539 3,750,341
1/1/2018 17,530,000 5.00% 4,185,125 21,715,125 18,944,120 18,845,700 18,969,073
7/1/2018 3,746,875 3,746,875 3,185,627 3,165,964 3,190,615
1/1/2019 18,405,000 5.00% 3,746,875 22,151,875 18,354,806 18,223,593 18,388,115
7/1/2019 3,286,750 3,286,750 2,654,114 2,632,552 2,659,591
1/1/2020 19,325,000 5.00% 3,286,750 22,611,750 17,795,110 17,633,205 17,836,261
7/1/2020 2,803,625 2,803,625 2,150,305 2,128,648 2,155,813
1/1/2021 20,295,000 5.00% 2,803,625 23,098,625 17,265,527 17,074,845 17,314,052
7/1/2021 2,296,250 2,296,250 1,672,732 1,652,634 1,677,850
1/1/2022 21,310,000 5.00% 2,296,250 23,606,250 16,758,993 16,541,359 16,814,444
7/1/2022 1,763,500 1,763,500 1,220,141 1,203,113 1,224,482
1/1/2023 22,375,000 5.00% 1,763,500 24,138,500 16,276,402 16,033,489 16,338,370
7/1/2023 1,204,125 1,204,125 791,286 778,711 794,496
1/1/2024 23,495,000 5.00% 1,204,125 24,699,125 15,818,194 15,551,522 15,886,307
7/1/2024 616,750 616,750 384,944 378,083 386,698
1/1/2025 24,670,000 5.00% 616,750 25,286,750 15,381,389 15,092,386 15,455,296

Total 200,000,000 55,511,000 255,511,000 198,000,000 196,166,934 198,466,934

All Discount with Semi-Annual Debt Service

For illustrative purposes only
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Definitions 

 True Interest Cost (TIC):
Rate, compounded semi-annually, necessary to discount the amounts payable on the respective 
principal and interest payment dates to the purchase price received for the new issue securities. TIC 
computations produce a figure slightly different from the net interest cost ("NIC") method since TIC 
considers the time value of money while NIC does not. 

 All-In True Interest Cost (AIC):
Discount rate, assuming semiannual compounding and a 30/360-day calendar, which is the net 
present value (NPV) of all payments of principal, interest, and future expenses equal to the par 
amount of bonds plus accrued interest plus premium less original issue discount less insurance 
premium less costs of issuance less other up front expenses, as applicable. The cashflows can be 
discounted to either the delivery date or the dated date.

 
 Arbitrage Yield:

"Arbitrage" refers to the difference between the interest rate at which bonds are issued, a.k.a. the 
Arbitrage Yield, and the interest rate at which bond proceeds are invested, a.k.a. the Investment 
Yield. If the Investment Yield exceeds the Arbitrage Yield, the dollar difference in earnings is 
"positive arbitrage" and must be rebated to the IRS unless certain exceptions are met. Common 
exceptions are for "small issuers" and for issuers who meet certain "spend-down" requirements. 
Conversely, if the Investment Yield is less than the Arbitrage Yield, the dollar difference in earnings is 
"negative arbitrage" and no rebate is owed.

Source: MSRB
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Definitions (cont’d)

 Net Interest Cost (NIC):
A method of computing the interest expense to the issuer of bonds, which may serve as the basis of 
award in a competitive sale. NIC takes into account any premium or discount applicable to the issue, 
as well as the dollar amount of coupon interest payable over the life of the issue. NIC does not take 
into account the time value of money (as would be done in other calculation methods, such as the 
“true interest cost” (TIC) method). The term “net interest cost” refers to the overall rate of interest to 
be paid by the issuer over the life of the bonds.  (Disadvantage: No consideration for time value of 
money)

Total coupon interest payments + premium(discount)
Bond Years

For illustrative purposes only
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Why Arbitrage Yield Matters – 
IRS Regulations
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IRS Regulations of Municipal Bonds

 Benefit of tax-exempt bonds: 
• Cost of financing is generally lower for issuers – public benefit for public projects
• Interest paid to bondholders is not includable in their gross income for federal income tax 

purposes. 
• This tax-exempt status remains throughout the life of the bonds provided that all applicable 

federal tax laws are satisfied both at the time the bonds are issued and throughout the term of 
the bonds.

 Federal Laws
• Tax Code 1954 and 1986 - § 103, 141-150
• Constitution
• Regulations
• Rulings, Revenue Procedures, Private Letter Rulings

 Primary objectives of federal laws
• No private activity
• No arbitrage

Source: IRS / Federal Tax Code
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Arbitrage Rebate & Yield Restriction – It’s the Law

 To prevent abuses, the tax code limits the permitted uses of tax-exempt bonds

• Prevents issuance of more bonds than are necessary

• Prevents issuance of bonds earlier than is necessary

• Prevents bonds from remaining outstanding longer than is necessary

• In other words, borrow what you need, when you need it, for an appropriate duration based 

on what is being financed.

 Tax law and Regulations create financial disincentives (i.e., arbitrage rebate) to prevent issuance of 

tax-exempt debt for profit-driven reasons

• Yield restriction – IRC Section 148(b)

• Arbitrage rebate – IRC Section 148(f)

• Overlapping requirements – “Belt & Suspenders”

 Applies to every tax-exempt borrowing and some taxable subsidy obligations
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Exceptions to Arbitrage Rebate 

The Small Issuer Exception

The Spending Exceptions

• 6-month spending exception

• 18-month spending exception

• 2-year spending exception

“Bona Fide” Debt Service Fund exception

Electing to pay the 1.5% penalty in lieu of rebate

Investing in tax-exempt obligations (eliminating the “arbitrage”)

Source: IRS / Federal Tax Code
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Small Issuer Exception 

Calendar year exception

• $5 million of governmental bonds for municipalities

• $15 million per year for public school construction

Requirements

• General taxing powers

• Governmental bonds (not private activity bonds)

• At least 95% of the proceeds must be used for local governmental activities

Exclusion of current refunding issue in certain circumstances

Source: IRS / Federal Tax Code
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Spending Exceptions – Can Be Internally Monitored 
“Reward” for spending bond proceeds quickly
Allowed to keep positive arbitrage
Simple way to establish compliance (no FV, no yields)
Must meet each benchmark, no catch-up allowed

* Exceptions for 5% of the proceeds of the issue if spent within one year
** De minimis (lesser of 3% or $250K) and reasonable retainage (5% spent in 12 months) exceptions may apply for last benchmark

6-Month 18-Month 2-Year (ACP)

All gross proceeds All new money Construction issues

 6 months    100% *  6 months      15%  6 months      10%

 12 months    60%  12 months    45%

 18 months  100% **  18 months    75% 

 24 months  100% **

Source: IRS / Federal Tax Code
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Funds Subject to Rebate

PROCEEDS + REPLACEMENT PROCEEDS = GROSS 
PROCEEDS

Sale Proceeds /
Investment Proceeds

• Project / Construction Funds
• Capitalized Interest Funds
• Debt Service Reserve Funds
• Escrow Funds
• Costs of Issuance Funds
• Interest earnings

Cash / Equity /
Revenue Funded 

• Debt Service Funds
• Debt Service Reserve Funds
• Any “Pledged” Fund

All subject to Rebate

Exceptions
may apply

Transferred Proceeds
Any of the above
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Thank you.
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ABOUT PFM

PFM is the marketing name for a group of affiliated companies providing a range of services. All services are provided through 
separate agreements with each company. This material is for general information purposes only and is not intended to provide 
specific advice or a specific recommendation. PFM does not provide tax, legal or accounting advice.

Municipal Advisory services are provided by PFM Financial Advisors LLC, a registered municipal advisor with the Securities and 
Exchange Commission (SEC) and the Municipal Securities Rulemaking Board (MSRB) under the Dodd-Frank Act of 2010.

Swap advisory services are provided by PFM Swap Advisors LLC which is registered as a municipal advisor with both the MSRB and 
SEC under the Dodd-Frank Act of 2010, and as a commodity trading advisor with the Commodity Futures Trading Commission. 
Additional applicable regulatory information is available upon request.

Consulting services are provided through PFM Group Consulting LLC. PFM’s financial modeling platform for strategic forecasting is 
provided through PFM Solutions LLC.

For more information regarding PFM’s services or entities, please visitwww.pfm.com.

Special disclaimer regarding the research and forecasts included in today’s presentation: This research and any forecasts are based 
on current public information, as of the date of this presentation (or as of such date as may be specified in the presentation), that we 
consider reliable, but we do not represent it as accurate or complete, and it should not be relied on as such. The information, 
opinions, estimates and forecasts contained herein are also as of the date hereof and are subject to change without prior notification.

Case studies are provided for information purposes only and do not constitute specific advice or a recommendation. Opinions, 
results, and data presented are not indicative of future performance. Actual results may vary. Inclusion on this list does not represent 
endorsement of PFM’s services.

Disclosures
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