Supporting Information Text S4. Granger-causality tests

In the main regressions we found that the TB rates were a function of lagged IMF lending

∆TBratest= ∆IMF lendingt-1 and not the other way around. That is, we found no association in the following regression: ∆IMF lendingt = β∆TBratest-1
In standard usage, a variable X is said to “Granger Cause” another variable Y if “Y can be better predicted from the past of X and Y together than the past of Y alone” (Freeman 1983; Pierce 1977). We point out that “Granger causality” does not imply true causality but actually refers to marginal predictive content. “Granger causality” means “precedence” (See Maddala 1988, Ch. 9 p. 393); we determine whether Y precedes X, X precedes Y or they are contemporaneous. Indeed, Maddala notes that “‘Granger causality’ has nothing to do with causality as it is usually understood.” (1988, Ch. 9 p. 397)

The Granger test can be specified more formally as

Yt = α1Yt-1 + β1Xt-1 + μt
More lagged dependent and explanatory variables can be added to the model, and the choice of lag length is, to some extent, arbitrary (Maddala Ch. 9). If β1= 0, then we say that “xt fails to Granger-cause yt”.

	Table I. Granger-Causality Tests, Level Specification

	
	Dependent Variable

	Covariate
	IMF Lendingt
	TB Mortalityt

	TB Mortalityt-1
	0.71 (0.61)
	1.00 (0.01)***

	IMF Lendingt-1
	0.77*** (0.04)
	0.002 (0.0007)***

	
	
	

	Table W4b. Granger-Causality Tests, Differenced Specification 

	Covariate
	∆IMF Lendingt
	∆TB Mortalityt

	∆TB Mortalityt-1
	5.32 (3.30)
	0.14 (0.06)*

	∆IMF Lendingt-1
	-0.02 (0.06)
	0.031 (0.001)**


Significance at * - p<0.05, ** - p<0.01
Thus we find that IMF lending Granger-causes increased tuberculosis but that tuberculosis mortality fails to Granger-cause IMF lending. 

An alternative to the Granger-test has been proposed by Sims (1972).

Yt = α + βkYt-k + βk-1Xt-k-1 + β1Xt-1 + β0Xt + λ1Xt+1+ λ2Xt+2 + λmXt+m+ μt
Here k is the lag length and m is the lead length. This test basically says that “the prediction of y from current and past x’s would not be improved if future values of x are included” (Maddala, Ch. 9 pg. 394). In other words, this test procedure is based on the principle that the future does not cause the past. According to Sims (1972), if one regresses Y on past, present and future values of X, the null hypothesis of a causal relation from X to Y is equivalent to all the coefficients of the future values of X being equal to zero; “if causality runs from X to Y only, future values of X in the regression should have coefficients insignificantly different from zero as a group” (Sims 1972, p. 545).

In the manuscript we followed standard practice by conducting a joint F-test for whether the future values (set of λ-coefficients) were significant and added explanatory value over the present and current values (set of β-coefficients) to test this hypothesis. Thus, the Sims test as described here is exactly what we have reported in Table 3 (joint F(4,20) = 1.16, p=0.35). Although some differences between the Sims and Granger tests have been noted, they basically test the same hypothesis (See for example Chamberlain, G. 1982. “The general equivalence of Granger and Sims causality.” Econometrica v50: 569-82). 

Below we present alternative Granger- and Sims-specifications using different lag depths and controls for autocorrelation. 

	Table II. Sims-Causality Test, Differenced Specification

	Covariate
	∆TB Mortality

	∆IMF, four years prior
	0.04 (0.02)

	∆IMF, three year prior
	0.01 (0.02)

	∆IMF, two years prior
	0.01 (0.04)

	∆IMF, one year prior
	0.02 (0.04)

	∆IMF, starting period
	0.05 (0.04)*

	∆IMF, one year after
	0.07 (0.03)*

	∆IMF, two years after
	0.02 (0.03)*

	∆IMF, three years after
	0.07 (0.02)*

	∆IMF, four years after
	0.02 (0.02)*

	∆TBt-1
	0.05 (0.09)***

	∆TBt-2
	0.23 (0.00)***

	∆TBt-3
	0.14 (0.09)***

	∆TBt-4
	0.21 (0.09)***


Joint significance at * - p<0.05, ** - p<0.01, *** - p<0.001

Here the joint-F test of present and past periods are significant at p<0.0001, whereas for the future values p=0.44. We have specified year prior (lead values/future) and year after (lag values/past) with respect to the IMF program, to avoid any confusion. We use standard notation t-1, t-2 for TB lags.

	Table III. Granger-Causality Tests, Differenced Specification 

	Covariate
	∆IMF Lendingt
	∆TB Mortalityt

	∆TB Mortalityt-1
	0.19 (0.20)
	-0.02 (0.07)***

	∆TB Mortalityt-2
	0.18 (0.19)
	0.13 (0.07)***

	∆TB Mortalityt-3
	0.02 (0.20)
	0.16 (0.07)***

	∆TB Mortalityt-4
	0.07 (0.22)
	0.20 (0.08)***

	∆IMF Lendingt-1
	-0.06 (0.06)
	0.04 (0.02)***

	∆IMF Lendingt-2
	-0.00 (0.08)
	0.02 (0.02)***

	∆IMF Lendingt-3
	0.01 (0.07)
	0.09 (0.02)***

	∆IMF Lendingt-4
	0.02 (0.07)
	0.03 (0.02)***


Joint-significance at * - p<0.05, ** - p<0.01
We further replicated our results using lag depths of 2 and 3, and the results followed the same pattern as shown with lag depth 1 and lag depth 4. 
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