
















introduce another measure of a bond’s price, the yield to maturity, that is useful in estimating

spreads. For a bond with coupon c and payments in n1, n2, . . . nJ years, the yield to maturity

is the rate y(c, {nj}) that solves

pit(c, {nj}) =
JX
j=1

c(1 + y)−nj + (1 + y)−nJ (20)

with pit(c, {nj}) given by (19). That is, the yield to maturity is the constant rate of interest
at which the bond’s price equals the discounted value of its payments.

We define spreads as a parametric function of maturity following Nelson and Siegel (1987)
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for each country i, where βit = (β
i
1t, β
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3t) and λ are parameters. For default-free bonds,

we define
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and

r€t (n; βt) = β€1t + β€2t
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for US ($) and Euro (€) bonds.

As described by Nelson and Siegel (1987) and Diebold and Li (2006), the three components

of this curve correspond to a “long-term,” or “level” factor (the constant), a “short-term,”

or “slope” factor (the term multiplying β2) and a “medium-term,” or “curvature” factor (the

term multiplying β3). Linear combinations of these factors can capture a broad range of

shapes for the spread curve.

We first estimate the parameters β$t and β€t by OLS, using U.S. and Euro bond yields.

Throughout, we follow Diebold and Li (2006) by setting the parameter λ = 0.714, so that

the term multiplying β3 in all countries’ spread curves is maximized when n = 21
2
years.

Then, given a set of parameters βit, we use equation (19) to price each of country i’s bonds

at date t using the risk-free yield given by (22) or (23) and the spread given by (21):

pit(c, {nj}; βit) =
JX

j=1

c(1 + sit(nj;β
i
t) + r∗t (nj))

−nj + (1 + sit(nJ ; β
i
t) + r∗t (nJ))

−nJ ,

where r∗t refers to r$t if the bond is denominated in U.S. dollars, or r
∗
t = r€t if the bond is

denominated in a European currency. We use equation (20) to compute a yield-to-maturity
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for each bond, given the parameters βit, solving the following for y(c, {nj}; βit):

pit(c, {nj}; βit) =
JX
j=1

c(1 + y(c, {nj}; βit))−nj + (1 + y(c, {nj};βit))−nJ .

We estimate the parameters βit nonlinearly by GLS to minimize the sum of squared

deviations of the predicted yields-to-maturity, y(c, {nj}; βit) from their actual values. That

is, our estimated parameters solve

min
βit

X
(y(c, {nj};βit)− y(c, {nj}))2,

where the summation is taken over all bonds issued by country i with prices available at date

t. As discussed in Svensson (1994), minimizing yield to maturity errors rather than price

errors gives a better fit for short-term yields to maturity, because short-term bond prices are

less sensitive to their yields to maturity than long-term bond prices.

The following features present in the data require modification of the basic bond pricing

equation (19):

1. Between coupon periods, the quoted price of a bond does not include accrued interest,

so we subtract from the bond price the portion of the next coupon’s value that is

attributed to accrued interest.

2. For bonds with principal payments guaranteed by U.S. Treasury securities, we discount

the payment of principal by the risk-free yield only, without the country spread.

3. For bonds with coupon payments that increase or decrease over time with certainty

(“step-up” and “step-down” bonds, respectively), we modify the sequence of payments

in equation (19) accordingly.
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Further Statistics on Spread Curves

Tables 7 reports further spread curves and spread volatilities for all countries.

Table 7: Average Spreads and Volatility
Maturity Overall Std. Dev When 2-year spread is above/below nth percentile
(years) (%) < 10th < 25th < 50th ≥ 50th ≥ 75th ≥ 90th

Argentina 2 5.23 7.92 1.11 1.63 2.16 8.30 12.64 23.41
5 6.03 4.46 2.50 3.08 3.76 8.30 11.06 17.02
10 7.02 4.15 3.45 4.10 4.95 9.08 11.49 16.48
15 7.43 4.24 3.82 4.49 5.41 9.44 11.78 16.58

Brazil 2 6.01 5.85 1.47 2.12 2.75 9.25 13.55 21.19
5 7.69 4.80 5.36 5.03 5.11 10.27 13.55 19.11
10 8.04 3.39 5.89 6.12 6.08 9.99 12.23 15.43
15 8.10 2.97 5.92 6.47 6.40 9.80 11.61 13.85

Mexico 2 1.87 1.37 0.31 0.57 0.95 2.78 3.51 4.85
5 2.87 1.10 1.81 2.01 2.27 3.47 4.01 5.24
10 3.81 1.05 2.55 2.86 3.30 4.33 4.76 5.72
15 4.19 1.09 2.81 3.18 3.70 4.68 5.07 5.91

Russia 2 5.04 3.45 1.66 2.00 2.69 7.37 9.56 12.22
5 5.57 3.18 2.51 2.66 3.30 7.82 10.13 12.34
10 5.45 2.59 2.33 2.56 3.46 7.43 8.90 10.30
15 5.37 2.44 2.20 2.48 3.50 7.22 8.29 9.35
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Model’s Debt Price Schedules

Figure 6: Price schedules for short- and long-term debt when income is at its mean
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