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Overview

The current state of the global economy and investor sentiment has shifted yields down across many fixed-income markets.
This has made finding attractive spreads more difficult for financial institutions. However, mortgage-backed securities funded
with fixed rate advances from the Federal Home Loan Bank of Chicago (FHLBank Chicago) can still offer reasonable spreads,
with little change to risk-based capital ratios. In this paper, we discuss purchasing a $25M portfolio of MBS funded with a
ladder of FHLBank Chicago fixed rate advances.

MBS Investment Portfolio

The $25M MBS portfolio described in Table 1 is approximately 75% fixed rate MBS and 25% adjustable-rate mortgage (ARM)
securities. The portfolio pricing is as of August 15, 2019.

Table 1: MBS Portfolio Description

Market Average
CUSIPs Par Value Value Price Maturity CPR Yield Duration
15Y Fixed $9,000,000 $9,418,500 $102.29 3.75% 11.2 2.32% 3.41
31418C7B4 $4,500,000 $4,709,850 $102.81 4.00% 2/1/2034 244 2.27% 2.73
3140QALC2 $4,500,000 $4,708,650 $101.76 3.50% 1/1/2034 12.3 2.37% 4.09
30Y Fixed $10,000,000 $10,678,833 $106.63 4.75% 13.1 2.82% 3.50
3140HNV66 $5,000,000 $5,297,000 $105.79 4.50% 1/1/2049 22.1 2.77% 3.42
3140JMQN5 $5,000,000 $5,381,833 $107.47 5.00% 12/1/2048 20.9 2.88% 3.58
ARMs on 1/1 Reset  $6,000,000 $6,237,693 $103.83 3.93% 20.8 2.30% 3.91
3140JKTG1 $2,000,000 $2,065,767 $103.16 3.93% 3/1/2044 17.8 2.30% 3.91
3140JLYJ7 $2,000,000 $2,079,427 $103.84 3.98% 9/1/2043 26.1 2.15% 2.98
3140JLMM3 $2,000,000 $2,092,500 $104.49 3.68% 5/1/2034 19.1 2.42% 3.18
Grand Total $25,000,000 $26,335,026 $104.42 4.18% 20.2 2.52% 3.43
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Funding Strategy: Option 1

The advances suggested to fund this strategy include a ladder of fixed funding focused on the “belly” of the curve, with the
largest allocation in maturity lengths between 3 and 5 years (see Table 2). Approximately 25% of the funding comes from
deposits or short-term financing at an average rate of 1.16%. Advance and deposit data is as of August 15, 2019.

Table 2: Fixed Advance Weights, Option 1

Structure Funded Amount Stated Maturity Advance / Deposit Rate
1Y Fixed Advance $3,750,000 8/12/2020 1.92%
2Y Fixed Advance $3,750,000 8/12/2021 1.73%
3Y Fixed Advance $3,750,000 2/1/2021 1.69%
4Y Fixed Advance $3,750,000 2/1/2022 1.68%
5Y Fixed Advance $5,000,000 2/1/2023 1.68%
Deposits/ST Investments $5,000,000 8/14/2019 1.16%
Total: $25,000,000 Weighted Avg. Cost: 1.62%

Figure 1: Asset and Liability Estimated Cash Flows, Option 1
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As shown in Figure 1, the advance balance covers most of the funding, with deposits or other sources of financing expected to
fill in the gaps. Loans underlying MBS can be prepaid, which creates variability in the timing of cash flows. The asset balances
shown here (at various rate shocks) are estimated to be reduced by more than half after Year 4.

The income that a financial institution could make by following the strategy can be seen in the Table 3. The starting net
interest margin (NIM) of the strategy is 1.04%, and has a 10-year average NIM range of 0.72% to 0.92% as you move from a
-100-basis point interest rate shock scenario to a +100-basis point scenario.
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Table 3: Net Interest Margin with Gradual Rate Shocks, Option 1

Rate Shocks: -100 0 100
Starting NIM 1.04% 1.04% 1.04%
10Y Average NIM 0.72% 0.91% 0.92%
10Y NIl $1,800,001 $2,266,625 $2,301,799
Year 1 Profit $83,995 $182,442 $291,547

Financial institutions could increase their return on average assets (ROAA) and return on average equity (ROAE) in the future
accounting for the net interest earned on the strategy with rates unchanged from today. Table 4 shows the effect of
this strategy on sample ratios created from the averages of lllinois and Wisconsin banks using call report data from Q2 2019.

Table 4: ROAA and ROAE with Net Interest Income, Option 1

Metric Before 1Y 3Y
ROAA (interest only) 1.22% 1.30% 1.27%
ROAE (interest only)  10.43% 11.04% 10.82%

The MBS portfolio has negative convexity because the underlying loans can be prepaid. “Negative convexity” is a term used
to describe assets which lose value as rates fall because of prepayments. When rates fall, borrowers refinance their higher-rate
mortgages, and investors receive principal back at par instead of a premium. However, the higher overall return of the

MBS portfolio versus the borrowing costs could justify this risk. See Figure 2 for the estimated annualized portfolio return and
funding costs projected 1 and 3 years out in different interest rate scenarios. The horizon charts in Figure 2 include interest
and market value change. The returns only apply if you liquidate on the horizon date.

Figure 2: Portfolio Return and Funding Cost Projection with Gradual Rate Shocks, Option 1
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Funding the MBS Portfolio: Option 2

Institutions willing to take on more risk may want to consider adding putable advance funding to the mix. A putable advance
gives the FHLBank Chicago the right to terminate after the lock out period. In return for selling this option, the member
typically receives a considerably discounted rate. For example, a 10-year fixed rate advance costs 2.05% as of August 15, 2019.
That same advance, with an option controlled by the FHLBank Chicago to terminate or “put” the advance every three months
going forward, has a rate of 0.84%. See Table 5 for a ladder of funding that includes a putable advance.

Table 5: Advance Weights with a Putable Advance, Option 2

Structure Funded Amount Stated Maturity Advance /
Deposit Rate

1Y Fixed Advance $3,750,000 8/15/2020 1.92%
2Y Fixed Advance $3,750,000 8/15/2021 1.73%
3Y Fixed Advance $3,750,000 8/15/2022 1.69%
4Y Fixed Advance $3,750,000 8/15/2023 1.68%
10YNP3MO BERM Fixed Advance $5,000,000 8/15/2029 0.84%
Deposits /ST Investments $5,000,000 1.16%
Total: $25,000,000 Weighted Avg. Cost: 1.45%

Figure 3: Asset and Liability Estimated Cash Flows, Option 2

$30

$25

g

0 %\

$15

$10

$5

$0

YEARS

B Asset Balance (Base) M Asset Balance (-100) M Asset Balance (+100) B Advance Balance

As shown in Figure 2, the advance balance covers most of the funding. Similarly to Option 1, deposits or other sources of
funding are expected to fill in the gaps. Note that the longer putable advance is shown with a duration of 10 years in Figure 3,
but could be put every three months thereafter.

The income a financial institution could make using Option 2 is illustrated in Table 6. The strategy has a NIM of 1.21% and a
10-year average NIM range of 0.76% to 0.82% as you move from a -100-basis-point shock scenario to a +100-basis-point
scenario.
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Table 6: Net Interest Margin with Gradual Rate Shocks, Option 2

Rate Shocks: -100 0 100
Starting NIM 1.21% 1.21% 1.21%
10Y Average NIM 0.76% 0.95% 0.82%
10Y NII $1,889,744 $2,379,092 $2,040,454
Year 1 Profit $126,273 $224,720 $276,055

Financial institutions could increase their ROAA and ROAE in the future, accounting for the net interest earned on the strategy
with rates unchanged from today. Table 7 shows the effect of this strategy on sample ratios based on the averages of lllinois
and Wisconsin banks from call report data.

Table 7: ROAA and ROAE with Net Interest Income, Option 2

Metric Before 1Y 3Y
ROAA (interest only) 1.22% 1.31% 1.28%
ROAE (interest only) 10.43% 11.13% 10.93%

The funding strategy built with a ladder of mostly fixed advances and a single putable advance creates some extension risks.
With the increased risk of higher costs in different interest rate scenarios, comes the benefit of a lower starting rate. The
benefit is realized if interest rates have low volatility throughout the life of the portfolio. Rising rates will result in the advance
getting put, eliminating the low-rate benefit. Falling rates extend the advance to its full duration, forcing the member to

pay a relatively high rate for a longer period of time. The extension risk of the putable advance allows for a lower rate of
0.84% in comparison to the current 10-year fixed advance rate at 2.05%. See Figure 4 for the estimated annualized portfolio
return and funding costs projected 1 and 3 years out in different interest rate scenarios. The horizon charts in Figure 4

include interest and market value change. These returns only apply if you liquidate on the horizon date.

Figure 4: Portfolio Return and Funding Cost Projection with Gradual Rate Shocks, Option 2
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Leverage’s Effect on Capital and Other Ratios

Leverage may change capital, asset, equity and other ratios, such as ROAE, return on assets ROAA, and return on risk-based
capital. lllinois and Wisconsin banks that are FHLBank Chicago members have an average of $461M in total assets as of Q2
2019, excluding the top 5 largest banks. The $25M portfolio strategy proposed in this paper represents only 5% of those
average assets. Yet, it can make an impact to the bottom line. Table 8 shows the effect of Option 1 on sample ratios created

from the averages of lllinois and Wisconsin banks.

Table 8: Ratios for Option 1, Q2 2019

Before 1Y Horizon 3Y Horizon
(wewic ——iawias | 0 0 o0 | 00 0 0 |
Net Income / P&L (000s) $5,646 $5,395 $5,765 $5,642 $5,782 $6,162 $6,045
Risk-Weighted Assets (000s) $362,787 $366,214  $366,490 $366,703 $364,365 $364,894  $365,191
ROAA 1.22% 1.17% 1.25% 1.22% 1.23% 1.26% 1.25%
ROAE 10.43% 9.96% 10.65% 10.42% 10.51% 10.75% 10.67%
Risk-Based Capital Ratio 14.89% 14.75% 14.74% 14.73% 14.82% 14.80% 14.79%
Return on Risk-Based Capital 10.45% 9.99% 10.67% 10.45% 10.54% 10.77% 10.70%

After 1 year, this strategy would add an estimated 22 basis points to a member’s ROAE and 3 basis points to its ROAE assuming
rates remain unchanged. Adding agency MBS to the portfolio will negatively impact the risk-based capital ratio by an
estimated 15 basis points because of their 20% risk weighting. However, other assets (such as private mortgage loans with

risk weightings of 100%) would impact this ratio more significantly. Earning an additional 32 basis points on risk-based

capital could justify this reduction to the risk-based capital ratio, especially if the ratio meets regulatory standards. Members
would see increases to net income, ROAA, and ROAE over the next 3 years, assuming interest rates move gradually

between -100 and +100-basis points.

The second strategy’s effect on ratios is shown in Table 9. Option 2 involved the use of a putable advance, increasing estimated

returns in comparison to Option 1.

Table 9: Ratios for Option 2, Q2 2019

Before 1Y Horizon 3Y Horizon
D Tuawag | w0 0w | 0 o e
Net Income / P&L (000s) $5,646 $5,320 $5,816 $5,360 $5,704 $6,335 $6,101
Risk-Weighted Assets (000s) $362,787 $366,214  $366,490  $366,703 $364,365 $364,894  $365,191
ROAA 1.22% 1.15% 1.26% 1.16% 1.23% 1.27% 1.26%
ROAE 10.43% 9.83% 10.74% 9.90% 10.46% 10.85% 10.71%
Risk-Based Capital Ratio 14.89% 14.75% 14.74% 14.73% 14.82% 14.80% 14.79%
Return on Risk-Based Capital 10.45% 9.85% 10.77% 9.92% 10.49% 10.88% 10.73%

Using a putable advance for 20% of the funding in this strategy would increase ROAA and ROAE in many of the estimated
future value scenarios. Assuming interest rates remain unchanged, ROAA and ROAE would both be higher than in Option 1.
Three years after executing this strategy, members could experience increases to ROAA and ROAE of 5 and 42 basis points,
respectively. Option 2 comes with more risks in volatile interest rate scenarios. For example, if rates fell 100 basis points over
the next 3 years, the estimated return on risk-based capital would to be lower than in Option 1.

Keep in mind that while MBS securities are used in this leverage strategy, a variety of other investments could be used, such as
Commercial mortgage-backed securities (CMBS) bonds, municipal bonds, corporate bonds, etc. Members can also use many
different advance structures, with or without embedded options, to meet their needs.
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To Learn More

If your institution would like more specific information about part or all of this strategy, please feel free to reach out to the
solutions team or your Sales Director.
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Disclaimer

The data, scenarios and valuations provided to you in this paper are for information purposes only and are provided as an accommodation
and without charge. The data, scenarios and valuations are estimates only and may not represent the actual or indicative terms at which
new (or economically equivalent) transactions could be entered into or the actual or indicative terms at which existing (or economically
equivalent) transactions could be prepaid, terminated, liquidated, assigned or unwound. The scenarios and valuations were derived using
proprietary pricing models and estimates and assumptions about relevant future market conditions and other matters, all of which are
subject to change without notice. The scenarios in this paper were prepared without any consideration of your institution’s balance sheet
composition, hedging strategies, or financial assumptions and plans, any of which may affect the relevance of these scenarios to your

own analysis. The Federal Home Loan Bank of Chicago makes no representations or warranties about the accuracy or suitability of any
information in this paper. This paper is not intended to constitute legal, accounting, investment, or financial advice or the rendering

of legal, accounting, consulting, or other professional services of any kind. You should consult with your accountants, counsel, financial
representatives, consultants, and/or other advisors regarding the extent these scenarios may be useful to you and with respect to any legal,
tax, business, and/or financial matters or questions.
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