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Poor air quality to remain a
problem in India, despite
pollution control policies
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22 of the top 30 most polluted cities in
the world are in India

q By James Griffiths, CHN
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The World's Dirtiest Air Is in India

By Michelle Jamrisko
March 4, 2019, 8:00 PM EST

» Greenpeace study says India has 7 of 10 cities with worst air
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Shortfall Of $36 Billion In Financing India’s Renewable Energy Needs
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Rapid Economic Increasing High level of air Lack of funding
Growth Energy Demand pollution for solar projects
» GDP growth of 7% per * Energy consumption * 14 of world’s 15 most * Domestic Banks are
annum growing at 4.2% per air-polluted cities are in maxed out for energy
year India lending
» Per Capita GDP
growing at 5.5% per * India will account for » 77% of population is * High “stressed assets”
annum more than a quarter of exposed to harmful air and NPAs from coal
net global primary sector

energy demand growth
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DATA STORY: India among leaders of renewable energy but needs to
work hard to achieve its target

Coal remains the principal energy driver in the near term as India still depends on the
polluting fuel for three-fourths of its energy requirements, B! GETIT ON e
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Why India’s once-sizzling solar

rﬁe appaf[[””bl Sectorhas cooled down

How Indore has set the tone for municipal
bonds

M 2 vy, A A

Challenge Opportunity Solution Impact Scalability



Expanding Municipal Bond Market Can Finance Solar Energy Goals
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"’""—.: ~ (R Smart City
Installation of solar Municipal Bond : S
: mart City Mission
capacity Issuances Smart City >S10
* India’s goal is 100 GW of * Six recent issuances » Directed infrastructure
solar capacity by 2022 expansion
» ULBs to borrow estimated
» Current Installed Capacity: USD 2.1 Billion to fund * 10% energy supply for every
3,260 MW of rooftop solar SMART and AMRUT projects smart city must come from
through 2023 solar
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The Solution
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Amdavad Municipal to raise $200 mn
offshore

The money could or two tranches
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By Saikaf Das, ET Bureau | Feb 19, 2019, 10.21 PM IST

Climate Bonds State of the Market Report Points to Huge India Green Growth Potential
India Ranks 8" in World for Climate Aligned Bond Issuance

LONDON, DELHI 03/10/2018: Climate Bonds Initiative’s flagship '‘Bonds and Climate Change State o
the Market 2018’ report to be launched on Thursday October 4™ in Delhi at the Renewable Energy

Invest Conference, reveals India's enormous potential amongst existing bond issuers for green fi
nance.

Country briefing July 2018
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Our Solution Leverages Municipal Finance To Lower Cost Of Capital For

Rooftop Solar Projects...

S

Municipals can raise funds to on-lend at a cheaper rate
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Commercial Bank

Loans
SBI Bank: 11% - 16%
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Lends initial N

Cost differential: 3.5% — 6.5%

Lower cost of

-‘\ %
Recent Municipal

Coupon rates:
7.5% - 9.5%

Lower cost of

Municipal capital at lower oy Off-Take for . electricity
Corporation cost than bank V77 4 State Utility for participants
| | e ,
Solar Developer State Utility Mun|C|paI_, industrial,
commercial
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...And Brings International Capital To An Underdeveloped Market...

Market Indian

Leveraged EIB Smart Solar

Muni+ Fund

Structure Component

Making

e Further * Increase risk- e  State can * Base case
momentum in adjusted returns incentivize market returns:
Muni Bond Market to attract intl. demand by o0 Gross: 10.5%

institutional funding EIB o Net: 9.1%

* Create market for investors

Green Muni Bonds *  Finance Paris
* Increase return Accord and UN

* Pooled municipal potential over SDGs 7 & 13
debt allows greater traditional
access municipal bonds *  Attract impact

investors
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. Through An Innovative Municipal Bond Fund Structure

7. Debt Service Payments

Escrow Account

) TB. Reserve Revenue State DISCOM

Indian Smart Solar 1. Initial Principal A

Muni+ Fund . .
ULBIMUHICI[JH' 4. PPA Payments [
Investors Corporation | 3. Electricity

9. Principal Repayment

Y

: 0 v
US Bank 1 5. Repayment
I
e s s - | Third-Party Solar
8. EIB Payout 2. Project Financing =~ Developer

——>» Cash Flows
— — 3 Contingent Payment
— - == Energy Flow
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A Bottom-Up Approach Is Used To Assess Suitability Of Cities For The
Pooled Vehicle

City-Specific Criteria

CRISIL credit ratings: Budget Surplus for at Performance on India’s

AAto BBB+ least past 3 years SDG Index

A 4

Macro Outlook

Tier 2 cities with growing population,

employment and economies

Intellectual or Financial Hubs

Potential Cities

Ahmedabad, Hyderabad, Pimpri-Chinchwad, Udaipur, Warangal, Surat, Kota,
Thane, Kolkata, Bhopal
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Performance Amplified By Leverage And Environmental Impact Bond

Annual cash flows and IRR under base case
and with EIB payout estimates

Annualized Fund IRR levered in USD vs INR

16.0%

e Base Case EIB (% of EIB Payout Base Case )
Cash Flows* | Principle) w/ EIB* 14.0%
0 {51.00) - - (51.00) 12.0%
1 512 - - 512 10.0%
2 5.11 0.96% 0.48 5.59 & 8.0%
3 5.10 1.06% 0.53 5.63 6.0%
4 5.09 1.17% 0.58 5.67 4.0%
5 5.08 1.27% 0.63 5.71 5 0%
6 3.00 1.37% 0.69 375 0.0% t ' } — ' } — ' } ' — — {
7 54.17 1.47% 0.74 54.91 15%  10% 5% 0% 5%  -10%  -15%  -20%
INR Appreciation
Met IRR g.3% 10.8% e |RR Levered USD* IRR Levered INR**
W WA W\ VW
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Risk Due Diligence

Mitigation Strategy Allocation
e Third-party credit assessments e ULBs
e Work with local developers who benefit from capital subsidies e CRISIL

e Escrow account to service Municipal debt payments

Governance e Work with SECI to adopt model with municipalities e Solar Energy Corporation of
e Work with ULBs to adapt to National Municipal Accounting India (SECI)
Manual and SEBI regulations. e Smart City Corporations
e High level oversight through Smart City structure e Sponsors
Construction e Procurement and Construction Contracts e Developers
e Usage of proven solar PV technology e Insurance Companies

e Completion guarantees

Operation e Performance Agreements e Developers
e O&M Agreements

Market e Off-take agreements e State-Utility (DISCOMS)
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Impact &
Scalability

Home | Forbes India

How India can become a world leader in
solar power

To not become reliant on imported equipment, India must immediately work on developing the
value chain ecosystem to become competitive in the long run

BY GYANESH CHAUDHARY FOLLOWON: ¥ = Full Bio v
4 min read

PUBLISHED: 02, Apr 2019

Mexico's Solar Market Is Booming, but Still Has Key
Hurdles to Clear

Topline takeaways from GTM's Solar Summit Mexico

JULIAN SPECTOR | FEBRUARY 20, 2018

EXPERT BLOG » ANJALI JAISWAL

Unlocking Green Financing in

f
India and Worldwide Y
Co-authored with Poonam Sandhu
MA M . G .
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Our Fund Is Positioned To Create Immediate Impact On India’s Installed Solar
Power Capacity And Capacity Of ULBs With Potential For Further Long-Term Impact

Metrics for Social Impact

Improvement in air quality
Long -Term

Accelerate India’s progress towards its

o energy goals

=

©

QD [ e[ :

a o Increase in e Increase

@) J Installed %solar energy
_ o o _ Solar % total energy

Capacity Building for Municipal Corporations energy

Decrease in
CO2 and
GHG
emissions

capacity

* Incentivize fiscal management, reporting and
responsible up-take of debt by capable ULBs
» This implies:
o A set of fundamental financial and institutional
strengthening reforms across city agencies
o Targeted, market-building solutions that prepare
both the city agencies and investors to participate in
market-based financing mechanisms. (Janagrahaa)
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Our Fund Is A Scalable Model For Multiple Geographies And Offers Potential For
Securitization

The fund can be scaled in 3 phases: Potential to improve liquidity through securitization
Pféa(l)slgrll\:/lﬁrr]?frt Phase 2: India
Bl Expansion
Secqri_tized
Up to 10 Scale up to Tl SEr municipal debt
P 98 smart e.g. Mexico - Secondary
cities e Solar Muni+
cities Market
Fund Consideration

* Climate-resilience infrastructure in cities is critical to

countries achieving both climate and UN-SDGs. Capital
 Inter-American Development Bank, is targeting a pilot of Municipal gf‘rzgnﬁ"’w
three municipalities in Mexico, mobilizing $200 million in Debt
finance.
» Potential to scale to 168 other municipalities in Latin
America, and shrink the $15 trillion sustainable
infrastructure finance gap with significant investor
interest and market opportunity. (Climate Finance Lab)
M A A y Gits
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Our Team

Arkady Ho Shrinal Sheth JP Craven
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Chartered GI.OBAI. EQUITY PARTNERS
ADVISORS
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Our Advisors
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NAAGR BLUEWAVE
JANAAGRAHA CENTRE FOR CITIZENSHIP & DEMOCRACY

O
orrick

DS Advisors

Ventures




Potential Partners
Skillsets required Partners

Structuring environmental

impact bond Quantified
Ventures
Government connections i “
E@.III
Anng NITI Aayog Smart City
wiwde SUNFOREVER (Nationai IesStuicn for Trarstorming lndia) SN TRANSA R MATION
Legal to originate and LATHAMz=
structure muni bonds WATKINSwe

Investors to package
investment vehicle

Experts in renewable energy, [ENYIN
~ . TATA
SO|8.I’ ;irA\zure Powcr TATA POWER SOLAR
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—und Detalls

Fund Size $75 million
Asset Class Private Equity
Fees Upfront: 200 bp

Yearly: 100 bp

Target Investor Pool

International Pension Funds, Insurance Companies, Impact
Investors

Leverage Ratio

1.5x

Borrowing Rate*

4.5%

Impact Bond Component

Dependent on cash savings to ULB
Trigger Threshold: ???

Average Coupon Rate*

9%

*Key financial model assumptions




Base Case Cash Flow

(In ShM ) <— IMR Appreciates IMR Depreciates —=
Year 15% 10% 5% 0% 5% -10% -15% -20% -25%

0 {51.00) {51.00) {51.00) {51.00) {51.00) {51.00) {51.00) {51.00) {51.00)

0.5 2.60 2.59 2.57 2.56 2.55 2.54 2.53 2.51 2.50
1 2.63 2.61 2.58 2.56 2.54 2.51 2.49 2.47 2.44

1.5 2.67 2.63 2.59 2.58 2.52 2.49 2.45 2.42 2.39
2 2.71 2.65 2.60 2.55 2.51 2.46 2.42 2.37 2.33

2.5 2.74 2.68 2.61 2.55 2.49 2.44 2.38 2.33 2.28
3 2.78 2.70 2.62 2.55 2.48 2.41 2.35 2.28 2.22

3.5 2.82 2.72 2.63 2.55 2.45 2.39 2.31 2.24 2.17
4 2.86 2.75 2.64 2.54 2.45 2.36 2.28 2.20 2.12

4.5 2.90 277 2.65 2.54 2.44 2.34 2.25 2.16 2.08
5 2.94 2.79 2.66 2.54 2.42 2.31 2.21 2.12 2.03

5.5 2.98 2.82 2.67 2.53 2.41 2.29 2.18 2.08 1.98
B 3.02 2.84 2.68 2.53 2.39 2.27 2.15 2.04 1.94

6.5 3.07 2.87 2.69 2.53 2.38 2.24 2.12 2.00 1.90
F 65.31 60.25 55.72 51.64 47.95 44 .60 41.54 38.73 36.15

Annual IRR
Gross 14.9% 12.6% 12.4% 11.3% 10.2% 9.2% 2.1% 7.1% 6.2%
Met 13.4% 12.2% 11.0% 9.8% 8.7% 7.6% 6.6% 5.6% 4.6%

*Mot including any EIB enhancement

*=hssumes 4.5% USD borrowing rate
*** assumes constant currency movement throughout 7-year investment period




Sensitivity Analysis — USD Borrowing Rate & INR Movements

Gross Returns INR Appreciation ()
USD Borrowing Rate (%¢) 15 10 5 0 -5 -10 -15 -20
3.5 15.4% 14.1% 13.0% 11.8% 10.8% 0.7% 8.7% 7.7%
4.0 15.1% 13.9% 12.7% 11.6% 10.5% 9.4% 8.4% 7.4%
4.5 14.5% 13.6% 12.4% 11.3% 10.2% 9.2% 8.1% 7.1%
5.0 14.6% 13.4% 12.2% 11.0% 9.9% 8.9% 7.8% 6.8%
5.5 14 .4% 13.1% 11.9% 10.8% 9.7% 8.6% 7.6% 6.6%
Net Returns INR Appreciation (%)
USD Borrowing Rate (%¢) 15 10 5 0 -5 -10 -15 -20
3.5 13.5% 12.7% 11.5% 10.4% 8.3% 8.2% 7.1% 6.1%
4.0 13.7% 12.4% 11.2% 10.1% 8.0% 7.9% 6.9% 5.8%
4.5 13.4% 12.2% 11.0% 0.8% 8.7% 7.6% 6.6% 5.6%
5.0 13.2% 11.9% 10.7% 5.6% 8.4% 7.4% 6.3% 5.3%
5.5 13.0% 11.7% 10.5% 5.3% 8.2% 7.1% 6.0% 5.0%




Sensitivity Analysis — Default Rates

Gross IRR by default frequency

INR Currency Appreciation (%)

Default Frequency 15 10 5 0 5 -10 -15 -20
Proxy Default Rates 14.5% 13.6% 12.4% 11.3% 10.2% 9.2% B.1% 7.1%
2x Proxy Default Rates 14.6% 13.4% 12.2% 11.1% 10.0% 8.9% 7.9% 6.9%
Sx Proxy Default Rates 13.8% 12.6% 11.4% 10.3% 9.2% B.1% 7.1% 6.0%
10x Proxy Default Rates 12.5% 11.3% 10.1% B.9% 7.8% 6.7% 5.6% 4.6%
**Assumes 4.5% Borrowing Raote

Net IRR by default frequency INR Currency Appreciation (%)

Default Frequency 15 10 5 0 -5 -10 -15 -20
Proxy Default Rates 13.4% 12.2% 11.0% 9.8% B.7% 7.6% B6.6% 5.6%
2x Proxy Default Rates 13.2% 11.5% 10.7% 9.6% 8.5% 7.4% 6.3% 5.3%
5x Proxy Default Rates 12.4% 11.2% 9.9% B.8% 7.6% 6.5% 5.5% 4.4%
10x Proxy Default Rates 11.0% 9.8% 8.5% 7.4% 6.2% 5.1% 4.0% 2.9%

**Assumes 4.5% Borrowing Rate

Methodology: No data was available on Indian municipal default rates. Proxy default calculated by taking

Moody’s 10-year cumulative default rates of U.S. municipal bonds, which was about 1/10th of corporate bonds.
Then, assumed 2x risk in Indian municipal bonds vs. Indian corporate bonds (1/5th).




Default Rates

Time AA A BBB |WgetAvg 2XxAvg OSxAvg 10xAvg
1 0.02% 0.20% 0.47% 0.15% 0.25% 0.73% 1.46%

0.05% 0.50% 0.97% 0.33% 0.65% 1.63% 3.26%

0.07% 0.77% 1.52% 0.50% 1.00% 2.50% 5.00%

0.11%  0.96% 1.96% 0.65%  1.30% 3.25%  6.50%
0.25%  1.15% 2.35% 0.86%  1.72%  4.30%  B.60%

0.40%  1.33% 2.82% 1.07%  2.14% 5.35%  10.70%
0.54%  1.51% 3.26% 1.28%  2.56% 6.40%  12.80%

e I = 3 T ) R < T E R (W

Methodology: U.S. Municipal bonds default at about 1/10th the rate of Corporate Bonds
according to Moody’s research. Applied a risk premium of 2x to the same relationship of
Indian Corporate Bonds (Proxy: Indian Municipal Bonds 1/5th default rate of Corporate
Bonds).



Environmental Impact Bond

2019 2020 2021 2022 2023 2024 2025 2026
Year 0 1 2 3 4 5 6 7
Average Coal Tariff
3.6 3.75 3.9 4,05 4.2 4.35 4.5 4,65
(Rs/kwh)
Average Solar Tariff
2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
(Rs/kwh)
Difference (%) 1.1 1.25 1.4 1.55 1.7 1.85 2 2.15
kW of Energy (1MW
1000 1000 1000 1000 1000 1000
Output)
Efficiency 18% 18% 18% 18% 18% 18%
kw* hh‘ear 1,578,800 1,576,800 1,576,800 1,576,800 1,576,800 1,570,800
Projected Cost Savings () 2,207,520 2,444,040 2,680,560 2,917,080 3,153,600 3,390,120
Projected Cost Savings ($) 31,993.04 35,420.87 38,848.70 42,276.52 45,704.35 49,132.17
Investment for 1 MW
Bo6,667 666,007 666,667 b06,6067 666,007 666,667
Output (%)
Annual
. 4.8% 5.3% 5.8% 6.3% 6.9% 7.4%
Savings/Investment
Percentage of savings to
8 & 20% 20% 20% 20% 20% 20%
Investors
EIB Payment to Investors
¥ 0.96% 1.06% 1.17% 1.27% 1.37% 1.47%

(% of principle)




Solar Project Finance: Base Case Model Assumptions & Scenario Analysis

Model Assumptions: Base Case Scenario
Model Input Base Case High Low
Solar Electricity Generation Construction & Capex (INR / kW) Capacity factor 20% 25% 15%
Capacity factor 20% Commercial & Industrial - Capex 75000  Capex(INR/kw) 73,000 | 60,000 30,000
Useful life (years) 20 Construction period (months) 1.4 OMexpense (% ofrevenue] | 12.5% 10.0% 12:0%
Annual O&M escalation rate 5% 3% 7%
.. e 1 ) , NPV ($MM) 7.3 33.6 (18.1)
Solar Electricity Tariffs (in INR / kwh) Operation & Maintenance (0&M) IRR 12.5% 22.9% 2.3%
State Municipal Commercial Industrial 0&M expense as % of revenue 12.5%
Gujarat 4.0 5.4 5.2 Annual O&M escalation rate 5%
Maharashtra 4.7 1.3 10.8 Accelerated depreciation? No
Rajasthan 5.0 8.0 9.4
Delhi 7.8 5.4 5.6 Financial
Mean 5.38 753 8.75 % Equity 30%
% Debt 70%
Discount Rate (in INR) 10.2%
Cost of Equity 13.5%

After-Tax Cost of Debt 4.4%



Solar Project Finance: DCF Model - Base Case

Energy Cash Inflows / {Outflows) by Year (in USD, millions)
% Market Segment Capacity Production” Construction Period Post-Construction Period
State Municipal Commercial Industrial Addition (kW) (kW-year) 0 1 2 3 4 5 6 7 19 20
Gujarat 10% A0% 50% 10,000 17,532,000 0.66 1.32 1.32 1.32 1.32 1.32 1.32 1.32 1.32
Maharashtra 10% A0% 50% 15,000 26,298,000 1.68 3.36 3.36 3.36 3.36 3.36 3.36 3.36 3.36
Rajasthan 10% A0% 50% 18,000 31,557,600 1.61 3.21 3.21 3.21 3.21 3.21 3.21 3.21 3.21
Total 10% A0% 50% 43,000 75,387,600 3.95 7.89 7.89 7.89 7.89 7.89 7.89 7.89 7.89
Operating Costs: O&M expense -0.52 -1.09 -1.14 -1.20 -1.26 -1.32 -1.39 -2.49 -2.62
EBITDA 3.43 6.80 6.75 6.69 6.63 6.57 6.50 5.40 5.27
Fixed Costs: Capex (44)
Project Free Cash Flows (44) 3.43 6.80 6.75 6.69 6.63 6.57 6.50 5.40 5.27
Cumulative Sum (Payback Period = 7 years): (44) (40.2) (33.4) (26.7) (20.0) (13.3) 16.8) (0.3) 71.2 76.5

Discount factor @ 10.2% 1.00 0.51 0.82 0.75 0.68 0.62 0.56 0.51 0.16 0.14

Discounted Project Free Cash Flows (44) 3.11 5.61 5.05 4.54 4.09 3.68 3.30 0.26 0.76
Cumulative Sum (Discounted Payback Period = 14 years): (44) (40.5) (34.9) (29.9) (25.3) (21.2) (17.6) (14.3) 6.6 7.3

Net Present Value (SMM) 7.31
Internal Rate of Return 12.5%




Significant Growth in GDP and Standard of Living

¥/ LABEL

-
INDIA

Source: World Bank

Country Avg. GDP/Capita
Growth 2000 - 2017
China 8.7%
India 5.5%
Brazil 1.39%
Germany 1.34%
U.S. 1.09%
U.K. 1.19%




Economic Growth Leading to Growing Emissions
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Urbanization

India’s urban population is expected to grow from 410 million in 2014 to 814 million by 2050
e InIndia, as per the 2011 census, 31% people live in urban areas.
e By 2025, 46% of Indians will live in cities with more than 1 million people.
e By 2030, the number of cities with populations of more than 1 million will grow from 42 to 68.
(McKinsey, 2010)
e [our of India’s cities namely Ahmedabad, Bangalore, Chennai, and Hyderabad with currently 5 to 10
million inhabitants are projected to become megacities in the coming years, for a total of seven

megacities projected in the country by 2030. (UN DESA, 2014)



Purchasing Power Parity: USD Is 77% overvalued

against INR

The Indian rupee was pegged to
the US dollar until 1975, after
which it was allowed to float
freely.

Since 1975, the US dollar has
appreciated by 77% more than
the fair value implied by

purchasing power parity.
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Recently Issuec

Bonds Municipal Bonds

Municipality | Pune Hyderabad Indore Bhopal Ahmedabad Surat
Feb/June March
Date June 2017 2018 July 2018 Oct 2018 Jan 2019 2019
Size Rs. 200 crore Sr?)'r(zﬁ?\?s Er%rﬁo Srilr(:aL?—S Rs. 200 crore - cRr?J.récfo
- $28.8M 195 crore $20M $25M $28.8M $14.4M
Credit Rating | AA+ AA A+ A- AA AA+
Coupon 7.59% 8.9%/9.38% | 9.25% 9.55% 8.7%
Demand 6x over Private 1.26x over | 1.06x over SUb.SC”be_d In | Private
Placement 2 minutes; 10x | Placement




Indian Green Bond Market

e 2017 Issuance: USD 3.8B, 2.4x higher than 2016, ranked 10th globally
e Government-backed entities comprised 53%

Over half from renewable energy financing institutions Indian Renewable
Energy Development Agency and Power Finance Corp.

Renewable energy comprised 83%

Policy support and high activity from Indian banks

47% of Green Bond issuances are Certified Climate Bonds

80% use external reviews of some kind

Source: Climate Bonds Initiative



Investment in Indian Power Sector

I Sunny uplands 2]

India, power-sector investment, constant 2017 $bn
Il Coal M Oilandgas I Nuclear

0 Solar = Wind ~ Hydro
I Other renewables 0 Grid
60
50
I ®
— ==

- = —_— S— : 30
— 20
10

2010 11 12 13 14 15 16 17
Source: International Energy Agency

The Economist



Recent Developments in Clean Energy: India

The Government of India has launched various schemes which are aimed at creating awareness,
making clean energy accessible to all, and sustainable usage by reducing wastage.

The National Solar Mission has set the ambitious target of deploying 20,000 MW of grid connected
solar power by 2022, aimed at reducing the cost of solar power generation in the country.
Dedicated Green Energy Corridor has been constructed in the country to improve inter-State
transmission system to evacuate approximately 20,000 MW of large scale renewable power.

The Off-Grid and Decentralized Solar PV Applications Programme was launched with the objective
to demonstrate and promote off-grid applications of solar photovoltaic (SPV) systems for meeting
lighting and electricity requirements of individuals, institutions, communities, commercial and
industrial establishments.

It is necessitated by the federal governance structure of the country, where most of the functions
that have a bearing on SDGs are in the State or Concurrent List of the VII Schedule of the
Constitution of India. Therefore, the State governments have the prime responsibility in achieving
SDGs and are essential stakeholders in implementing the Agenda 2030.

Source: SDG Baseline Index Report, India



Interest Rate Risk: Duration Analysis

Municipality
e \We ana|yzed Interest rate risk Pune  Hyderabad _ Indore Bhopal  Ahmedabad
. . Term (Years): 7.0 7.0 7.0 7.0 7.0
on a hypothetical $75MM muni Credit Rating: ~ AA+ AA A+ A- AA
bond portfolio, based on actual gl 180 =0 =0 =0 =0
recent muni bond issuances % BO0% - 9ADE - SBB . 8s0% 8.75%
SMM 0.60 0.71 0.69 0.71 0.66
e 5. 3_year portfo“o duration YTM: 8.50% 8.50% 8.50% 8.50% 8.50%
represents an acceptable level Duration Measures
Macauley: 5.7 5.5 5.7 5.7 5.9
of interest rate risk. Modified: 5.2 5.1 5.3 5.3 5.5
Dollar
Duration 78.3 76.4 79.1 78.8 82.0
(SMM):
Muni Bond Portfolio Duration: 5.3

Note: Analysis assumes: (a) all municipal bonds have plain vanilla coupon streams
with principal repayment at maturity, and (b} municipal bonds do not have any
embedded options.
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