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This Appendix serves three purposes. A first section describes the choices we made to select the bonds used in the analysis and compute their yields. The next two sections then reveal the full results of the event studies mentioned in section 4.2 of the manuscript, as well as of the panel VARs of section 4.3.
A.1. Yields
This Appendix describes the choices we made to select the bonds used in the analysis and compute their yields. The choice of comparator bonds was guided by two principles. First, for the non-guaranteed bonds, we identified the most liquid issues outstanding at the time of the introduction of the guaranteed bonds. In particular, we only considered external bonds regularly quoted in London or Paris. This should minimise any differences in liquidity premia between rg and ro but, more importantly, it should give as close a measure as possible of the marginal cost of funding for the sovereign before and after the new issue. Second, for the guaranteeing powers, we chose the benchmark issues, for similar reasons, but paying attention to avoid the effect of expected imminent conversions on the simple yields of bonds (as described in Flandreau and Zumer 2004).
We tried three definitions for yields. First we used the Investors Monthly Manual (IMM) own estimate of the simple yields (coupon/ price). The IMM was a likely port of call for contemporary investors, so that by using its yield data we will be approaching more closely the market’s appreciation of the return on each bond. As a second alternative we calculated the yield-to-maturity (YTM), from the prices reported in IMM and the redemption schedule of each bond. As a final alternative we tried to price in the callable options implicit in the majority of the bonds by calculating their yields-to-call (YTC). As an example of the impact of these different definitions, we reproduce in Figure A.1 the yields of the Egyptian guaranteed bond of 1885.
Figure A.1 here
As the market price of this bond hovered above par for almost the whole period, the simple yield was below the coupon (3%). Although this bond had a long maturity (41 years), there will be a difference between the simple yields and the YTM. Because of the pricing above par, the YTM is usually smaller than the simple yield. Finally, for the same reason, the YTC is also below the two other yields, as prices above par would lead investors to anticipate a conversion into a lower coupon bond. Conversely, the YTC rose above the simple yield whenever the bonds traded at a discount.
From the two problems with using simple yields –maturity differences and anticipation of calls–, we think that the first is the overriding consideration for two reasons. First, there is sufficient variation in the maturities of the bonds to warrant caution in using simple yields that assume all bonds to be close to perpetuities. Non-guaranteed bonds had shorter maturities than the guaranteed loans and were priced below par most of the time. For discount bonds, the YTM decreases with maturity, such that simple yields (implying an infinite maturity) are lower than the true YTM. And since non-guaranteed bonds had shorter maturity to run than the guaranteed loans, using simple yields would bias down our estimates of the discount of guaranteed bonds ro-rg. 
In second place, we believe that the YTC is less appropriate for the bonds we are considering. As mentioned, the non-guaranteed bonds usually traded at a discount, such that investors would not worry about their imminent conversion (in fact, not one of these bonds was converted). Likewise, the guaranteed bonds were never converted into lower coupon bonds, despite the fact that they traded above par for long periods. Hence, YTC would be higher than YTM for non-guaranteed bonds and lower for guaranteed bonds. The result would be a bias up of our estimates of ro-rg. Between the upward bias from using simple yields and the downward bias of YTC, we conservatively chose the middle option of using the YTM.

A.2. Event studies
As a final test of the dilution hypothesis, we conducted an event study. We follow the standard methodology in event study analysis, although hampered by the lack of a high frequency market benchmark. As we do not have a daily return index of the relevant market (sovereign bonds), we use a simpler model that assumes a bond-specific constant returns model. The cumulated abnormal returns around the event window are therefore defined relative to the bond-specific average return in the estimation window. This model has a weaker power than a properly specified market model, but we are forced to use it for lack of data. Also, to prevent clustering bias we need that the returns of the individual securities are uncorrelated in the cross section. A simple solution is to make sure the event windows do not overlap across securities, which we accomplish by dropping two of the repeated comparator bonds. The final portfolio for the analysis includes 5 bonds – the 5% Greek 1825, the 6% Turkey 1854, the 4% Egypt unified 1880, the 6% Chinese Cassel and the 5% Greek 1881.
We experimented with four different test statistics (Campbell, Lo and MacKinlay 1997). The first two differ in the method for aggregating cumulated abnormal returns (CAR) across securities. The first statistic (J1) simply takes the average of CAR across securities, i.e., with N securities and an event window between dates t1 and t2, the test statistic is:

where the terms  are the usual OLS estimators of the variance of the error term. Since we use non-overlapping events windows, the variance of the denominator is the simple average of the  estimates. The second test aggregates instead the CAR normalised by the estimators of variance:

where . These statistics also differ in the counterfactual: if the CAR are higher for securities with higher variance then statistic J1, which gives equal weight to the CAR of each bond, should be used. If the true CAR is the same across securities, then J2 has greater power. Since it is unclear which of these applies to the bonds under study, we report the values of both J1 and J2. A different way of distinguishing between true CAR and increased variance during the event window is to use cross-sectional estimates of the variances of the two test statistics that do not rely on the time-series estimates based on the estimation window.[footnoteRef:1] We also report the two test statistics with these variances under J1cs and J2cs. [1:  Details in Campbell, Lo and MacKinlay (1997).] 

The two final statistics use non-parametric evidence. J3 is based on the sign of the CAR. Under the alternative hypothesis that the probability of positive CAR during the event is ½, the test statistic is:

where () is the number of positive CAR (all possible cases). If the distribution of CAR is skewed, the expected proportion of positive returns will deviate from 50% and in that case a rank test is preferred. If  is the rank of the CAR of bond i on date t (with t =0 defining the event date), then the test statistic is:

where  is the expected rank of an event window with T days. Table A.1 collects the values of the six statistics for three lengths of the estimation window (15, 20 and 30 days) and using only pre-event windows or bilateral windows, around the event window.[footnoteRef:2]  [2:  I.e., the ‘before’ statistics are based on estimates 15, 20, or 30 days before the event, whereas the ‘bilateral’ values use estimates from windows 15, 20 or 30 days before and after the event.] 

Table A.1 here
The usual assumption in this literature is that although published on a given day, the information contained in the announcement could have been public the day before (essentially because of printing lags of newspapers). Hence, the length of the event window is first set at two days. However, we are unsure about the power of this test, because the size of the portfolios is small (5 bonds) and also because we cannot be sure that the information was not available more than a day prior to publication. Hence, as an alternative, we define the announcement period by the 95% confidence intervals of the breakpoints closer to the date when the guaranteed bonds were first published by the press (see Table 1 in the manuscript).
The results of the event studies are not entirely consistent across the different test statistics. Nevertheless, the preponderance of evidence is that the announcement of guaranteed bonds had no significant impact on the returns of legacy bonds or, in fact, had a positive effect. This is consistent with the graphical impression from Figures 2-5 in the manuscript, which already confirmed that the issue of guaranteed bonds stabilised, rather than diluted, the market for legacy debt, with the exception of the first Greek operation. In particular, the parametric tests (J1 and J2) over short windows (2 days) point out for a positive and significant impact of the guaranteed bonds. This is not a figment of increased variance after the announcement, since the results hold even stronger for the variant of the test statistics with cross-sectional variances (J1cs and J2cs), which implies that the events were associated not only with positive abnormal returns but also with lower variance. The results are also stronger for longer estimation windows. The non-parametric tests are less sanguine for short event windows, but still support positive and significant effects for the third test statistic. However, the more robust statistic J4 already implies a dilution effect. 
The evidence for the longer event windows (corresponding to the confidence intervals of the Bai-Perron breakpoints) is more mixed and there is now more support for dilution effects, especially when using longer estimation windows, and also when using bilateral rather than unilateral windows.[footnoteRef:3] Nonetheless, if the tests with short even windows probably have low power, some of the event windows based on the Bai-Perron tests are so long that we may be incurring in the reverse type I error. Indeed, the longest event window in this case, for the 1832-33 Greek operation, has 55 days.[footnoteRef:4] [3:  Contrary to the studies with short event studies, the variance during the events is now higher than in the estimation windows, such that the J1cs and J2cs are now smaller than J1 and J2, respectively.]  [4:  The corresponding windows for the other events have 14 days (Turkey), 32 (Egypt), 43 (China) and 42 (second Greek bond).] 

A conservative conclusion from this analysis must therefore be that, though possibly present, there is no strong evidence of dilution effects in the cases studied in this paper. The first Greek bond of 1833 comes closer to a case of dilution, but even here only for a short while, as illustrated by the fast reversal of yields on the 1825 independence bonds after the initial announcement shock (Figure 1 in the manuscript).

A.3. Panel VARs
Panel VARs combine the traditional VAR approach, which treats all the variables in the system as endogenous, with the panel-data approach, which allows for unobserved individual country heterogeneity. We specify a first-order VAR model as follows:
				(1)
where  is a vector of endogenous variables (bonds yields),  is a vector of constants,  is a matrix polynomial in the lag operator,  is a matrix of country-specific fixed effects, and  is a vector or error terms (with zero mean and country-specific variance).
However, the correlation between the fixed effects and the regressors due to lags of the dependent variables implies that the commonly used mean-differencing procedure creates biased coefficients (Holtz-Eaking et al. 1988). This drawback can be avoided by a two-step procedure. First, we use the “Helmert procedure”, that is, a forward mean-differencing approach that removes only the mean of all future observations available for each country-year (Arellano and Bover 1995).[footnoteRef:5] Second, we estimate the system by GMM and use the lags of the regressors as instruments, as the transformation keeps the orthogonality between lagged regressors and transformed variables unchanged (Arellano and Bond 1991). In our model, the number of regressors is equal to the number of instruments. Consequently, the model is “just identified” and the system GMM is equivalent to estimating each equation by two-stage least squares. We tested all transformed variables for unit roots by using a Fisher-type test that allows for large T-small N panels (Choi 2001) and could reject them for all panels. [5:  That is, for bond i and time t, the Helmert transformation is given by .
We also tried simply time-differencing the yields and the results were similar.] 

Another issue that deserves attention refers to the impulse-response functions. Given that the variance-covariance matrix of the error terms may not be diagonal, we need to decompose the residuals so that they become orthogonal. We follow the usual Choleski decomposition that order variables such that any potential correlation between the residuals of two elements is allocated to the variable that comes first. In all cases we ordered the bonds of guaranteeing powers first, starting with Great Britain and following with France and Russia. Because of the nature of international guaranties, we ordered the guaranteed bonds second, and the non-guaranteed domestic bonds last. We also experimented with different orderings within these three groups of bonds, where possible, but the results did not differ materially. Finally, given the relatively low frequency of the data, we only ran the models with one monthly lag. The results are described in Table A.2, which lists the four models horizontally, i.e. each row identifies a left-hand side variable and the coefficients of the lags of itself and the other endogenous variables (listed in the columns), as appropriate.
Table A.2 here
With the exception of Greece, the models are almost diagonal. This is understandable given the low frequency of the data, which makes it harder to identify lagged effects of yield changes on to other bonds’ yields. This structure appears consistent with the ordering of the bonds, which is also confirmed by the impulse response functions (IRF) that come out of this exercise. These are represented in Figures A.2-A.5 for up to six months, with 95% confidence intervals computed from Monte Carlo simulations.
Figures A.2-A.5 here
Despite the low data frequency, the IRFs are consistent with the ordering of the variables in the PVARs in the sense that the variables ordered first do not respond to shocks to variables ordered later. For instance, the yields of British long-term bonds (consols), arguable the world benchmark, do not react to any other yields in the systems. French yields only react to shocks to British yields, and so on. In general, a shock to British yields has positive and long-lasting effects on all other bonds, which is in accordance with their benchmark status. The size of the effects is consistently below one, meaning that increases in the benchmark yield actually narrowed spreads, as has been found elsewhere (Eichengreen and Mody 2000). However, this can also be driven by the monthly frequency of the data, as most of the adjustment to a shock to British bonds might happen faster than after a month.[footnoteRef:6] [6:  This would be consistent with Uribe and Yue’s (2006) model of overshooting spreads.] 

Shocks to the yields of other guaranteeing powers had permanent effects on guaranteed bonds but, generally, not on other domestic bonds. Or, when the impacts are statistically significant, they are either very small in economic terms (e.g. the IRF of the two Egyptian bonds–unified and state domain–to shocks to French yields) or non-persistent, as in the reactions of the Turkish and Greek non-guaranteed bonds to shocks to French or Russian yields. The size of the reactions of the yields of guaranteed bonds was also consistent with the ordering of the guaranteeing powers, being larger in the IRF to shocks to British yields than to French and Russian. This then establishes a pecking order of guarantors, with British bonds clearly setting the benchmark for all other countries’ yield curves. It also reinforces the conclusion we got from factor analysis, in terms of the distinction in the way markets priced guaranteed and non-guaranteed bonds. The former reacted to the cost of credit of the guaranteeing powers, whereas the latter did not – with the exception of the British benchmark. Moreover, with but one exception, the yields on guaranteed bonds also did not react to shocks to the yields of non-guaranteed domestic bonds, further underscoring the separation of the two classes of bonds over the long-run.[footnoteRef:7] [7:  The exception is the IRFs of the Egyptian 1885 guaranteed bond to the unified debt (Figure 10).] 

The same interpretation is confirmed by decomposing the variance of the individual yield series in Tables A.3-A.6, where British yields dominate among the share of variance explained by foreign powers. 
Tables A.3-A.6 here
The remaining information in the variance decomposition tables confirms the results of the IRFs and of the factor analysis. In all four cases, the variance of the yield of guaranteed bonds reacted more to the yields of the guaranteeing powers than of non-guaranteed bonds. Conversely, the variance of non-guaranteed bonds is hardly explained by the behaviour of the guaranteed bonds and reacts more to domestic developments, although not escaping the impact of changes in the market benchmark, the British consols. Coming back to the Chinese case, Table 11 shows how the variance of the British-German Cassel loan was very dependent on British consol yields. Actually, the formally Russian-guaranteed 4% loan of 1895 was even more dependent on British yields. The Cassel bonds also reacted slightly less to Russian yields than the guaranteed bond, as expected, although the credit of this guaranteeing power barely explains 6% of the variance of both loans. This is suggestive, as mentioned previously, of the existence of financial spheres of influence as expressed in bond prices, but it also reveals the smaller relevance of a formal guaranty by a power of dubious credit itself.
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Table A.1: Tests of Dilution
	
	Event window = 2 days
	Event window = C.I.s of Bai-Perron breakpoint tests

	
	15 days
	20 days
	30 days
	15 days
	20 days
	30 days

	
	before
	bilateral
	before
	bilateral
	before
	bilateral
	before
	bilateral
	before
	bilateral
	before
	bilateral

	J1
	13.688
	4.439
	15.306
	5.271
	14.604
	7.317
	6.223
	-0.676
	-0.562
	-3.246
	-6.355
	-6.908

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.125)
	(0.144)
	(0.000)
	(0.000)
	(0.000)

	J2
	48.925
	19.627
	71.351
	24.567
	54.925
	21.526
	-100.920
	-62.891
	194.382
	-94.652
	238.276
	-143.167

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	J3
	1.265
	0.632
	1.897
	0.632
	1.265
	0.632
	-3.317
	-5.005
	-4.161
	-5.246
	-5.367
	-4.884

	
	(0.051)
	(0.132)
	(0.014)
	(0.132)
	(0.051)
	(0.132)
	(0.000)
	0.00
	(0.000)
	(0.000)
	(0.000)
	(0.000)

	J4
	-3.467
	-3.467
	-3.467
	-3.467
	-3.467
	-3.467
	1.992
	1.992
	1.989
	1.989
	1.992
	1.992

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.012)
	(0.012)
	(0.012)
	(0.012)
	(0.012)
	(0.012)

	J1cs
	30.353
	32.472
	39.691
	31.105
	52.520
	39.811
	1.610
	-0.370
	-0.150
	-1.643
	-1.331
	-3.205

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.027)
	(0.178)
	(0.220)
	(0.025)
	(0.046)
	(0.000)

	J2cs
	12.145
	9.440
	14.394
	9.514
	11.185
	16.535
	-1.310
	-2.199
	2.382
	-3.282
	2.365
	-4.660

	
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.000)
	(0.048)
	(0.007)
	(0.004)
	(0.000)
	(0.005)
	(0.000)


Numbers in parenthesis are the p values of the test statistics.

Table A.2: GMM estimates of Panel VAR 
	
	
	ygbr
	yfra
	yrus
	yg
	yo1
	yo2

	Turkey
	ygbr
	0.9696***
	0.0317**
	
	-0.0228
	0.0007
	

	(N=870)
	
	(0.0108)
	(0.0159)
	
	(0.0165)
	(0.0012)
	

	
	yfra
	0.0214
	0.9864***
	-0.0743
	-0.0272
	0.0017

	
	
	(0.0271)
	(0.0662)
	
	(0.0736)
	(0.0050)
	

	
	y1855
	-0.0427
	-0.0067
	
	1.013***
	0.0022
	

	
	
	(0.0533)
	(0.1570)
	
	(0.1719)
	(0.0099)
	

	
	y1854
	-0.1176
	0.2960
	
	-0.0656
	0.9333***

	
	
	(0.4806)
	(1.3632)
	
	(1.5048)
	(0.1049)
	

	Egypt
	ygbr
	0.8852***
	0.0017
	
	0.1704
	0.0092
	0.0033

	(N=842)
	
	(0.1070)
	(0.0316)
	
	(0.2046)
	(0.0432)
	(0.0151)

	
	yfra
	-0.1028
	0.8373***
	0.2221
	0.2685
	0.0163

	
	
	(0.1050)
	(0.0837)
	
	(0.2174)
	(0.0467)
	(0.0432)

	
	y1885
	0.0491
	0.0971**
	
	0.958***
	0.0435
	-0.0721

	
	
	(0.1079)
	(0.0464)
	
	(0.2052)
	(0.0451)
	(0.0234)

	
	ystate
	-0.1360
	-0.0149
	
	0.1770
	0.9172***
	0.0746

	
	
	(0.1069)
	(0.0678)
	
	(0.2008)
	(0.0651)
	(0.0520)

	
	yunif
	0.0151
	0.0770
	
	0.0278
	0.0771
	0.8785***

	
	
	(0.1056)
	(0.0405)
	
	(0.2056)
	(0.0477)
	(0.0369)

	China
	ygbr
	0.9883***
	0.0092
	-0.0091
	0.0049
	

	(N=515)
	
	(0.0308)
	(0.0093)
	(0.0280)
	(0.0378)
	(0.0783)
	

	
	yrus
	-0.0564
	0.9777***
	0.0753
	-0.0084
	-0.0147
	

	
	
	(0.0753)
	(0.0463)
	(0.0568)
	(0.0525)
	(0.1694)
	

	
	y1895
	0.0948
	0.0357*
	0.8141***
	0.0511
	0.1298*
	

	
	
	(0.0624)
	(0.0225)
	(0.0592)
	(0.0436)
	(0.0767)
	

	
	ycassel
	-0.0833
	-0.0208
	0.1679
	0.9213***
	0.7714***

	
	
	(0.1114)
	(0.0697)
	(0.1086)
	(0.0873)
	(0.1294)
	

	Greece
	ygbr
	0.9310***
	0.0141
	0.0070
	0.0307
	0.0593
	-0.0585

	(N=428)
	
	(0.0690)
	(0.0592)
	(0.0204)
	(0.1226)
	(0.0936)
	(0.0880)

	
	yfra
	0.0306
	1.0145***
	0.0002
	-0.0587
	-0.0968
	0.0944

	
	
	(0.0341)
	(0.0341)
	(0.0173)
	(0.0550)
	(0.0692)
	(0.0661)

	
	yrus
	-0.1970
	-0.1769
	0.9802***
	0.3765
	-0.0965
	0.0938

	
	
	(0.1301)
	(0.1370)
	(0.0668)
	(0.2475)
	(0.2568)
	(0.2396)

	
	y1898
	0.1877***
	0.1829***
	0.0426***
	0.5506***
	0.0250
	-0.0058

	
	
	(0.0447)
	(0.0474)
	(0.0212)
	(0.0720)
	(0.0994)
	(0.0968)

	
	y1881
	0.0123
	-0.0696
	-0.0530
	0.1266
	0.3465
	0.6192*

	
	
	(0.1536)
	(0.1781)
	(0.0645)
	(0.3174)
	(0.3808)
	(0.3726)

	
	y1884
	0.0019
	-0.0037
	-0.0049
	0.0110
	0.0220
	0.9550**

	
	
	(0.1527)
	(0.1715)
	(0.0634)
	(0.3092)
	(0.3866)
	(0.3802)


yg represents the yields of the guaranteed bonds in each case; yo1 and yo2 stand for the first and second non-guaranteed bond in each case. Standard errors in parenthesis. ***, ** and * denote significant coefficients, respectively at the 1, 5 and 10 % confidence levels.


Table A.3: Variance decomposition of Turkish bonds
	
	ygbr
	yfra
	y1855
	y1854

	ygbr
	0.9083
	0.0210
	0.0695
	0.0013

	yfra
	0.5033
	0.4321
	0.0602
	0.0044

	y1855
	0.0658
	0.0016
	0.9296
	0.0030

	y1854
	0.0233
	0.0362
	0.0047
	0.9359



Decomposition for 10 periods ahead.
Table A.4: Variance decomposition of Egyptian bonds
	
	ygbr
	yfra
	y1885
	ystate
	yunif

	ygbr
	0.8804
	0.0253
	0.0888
	0.0039
	0.0016

	yfra
	0.6663
	0.1946
	0.1253
	0.0131
	0.0006

	y1885
	0.7269
	0.0616
	0.1975
	0.0067
	0.0073

	ystate
	0.4593
	0.0556
	0.1166
	0.3643
	0.0043

	yunif
	0.6791
	0.1066
	0.0617
	0.0662
	0.0865


Decomposition for 10 periods ahead.
Table A.5: Variance decomposition of Chinese bonds
	
	ygbr
	yrus
	y1895
	ycassel

	ygbr
	0.9983
	0.0011
	0.0001
	0.0004

	yrus
	0.5150
	0.4637
	0.0212
	0.0001

	y1895
	0.7469
	0.0611
	0.1664
	0.0256

	ycassel
	0.3964
	0.0601
	0.0526
	0.4908


Decomposition for 10 periods ahead.
Table A.6: Variance decomposition of Greek bonds
	
	ygbr
	yfra
	yrus
	y1898
	y1881
	y1884

	ygbr
	0.9959
	0.0029
	0.0006
	0.0004
	0.0000
	0.0002

	yfra
	0.8766
	0.1202
	0.0000
	0.0014
	0.0005
	0.0013

	yrus
	0.5079
	0.0490
	0.4069
	0.0342
	0.0010
	0.0010

	y1898
	0.9368
	0.0397
	0.0062
	0.0163
	0.0007
	0.0003

	y1881
	0.6142
	0.0003
	0.0004
	0.0064
	0.3514
	0.0272

	y1884
	0.6058
	0.0000
	0.0019
	0.0061
	0.3484
	0.0378


Decomposition for 10 periods ahead.


Figure A.1: Alternative yields of Egyptian 3% guaranteed bond of 1885
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Figure A.2: Impulse Response Functions for Turkey 1855
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Figure A.3: Impulse Response Functions for Egypt 1885
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Figure A.4: Impulse Response Functions for Greece 1898
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Figure A.5: Impulse Response Functions for China 1895
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Impulse-responses for 1 lag VAR of ygbr yfra ytm85 ytmstate yunif

Errors are 5% on each side generated by Monte-Carlo with 500 reps
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Impulse-responses for 1 lag VAR of ygbr yfra yrus ytm98 ytm81 ytm84

Errors are 5% on each side generated by Monte-Carlo with 500 reps
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Impulse-responses for 1 lag VAR of ygbr yrus ytm95 ytmcs

Errors are 5% on each side generated by Monte-Carlo with 500 reps
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