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Online Appendix A. Estimation of initial values and a bound for healthcare resources




Fig. A.1 Numbers of doctors and hospital beds per thousand people


Table A.1   Curve fitting to resource densities for 1990-2015
	Country
	x1(t)
	x2(t)

	Greece
	
 (R = 0.914)
	47.7 – 0.214t  (R = 0.830)

	China
	
 (R = 0.795)
	
 (R = 0.724)

	Philippines
	
 (R = 0.913)
	0.00343t2 – 13.8(t – 1000) 
(R = 0.891)

	Gambia
	8.37·109t4 – 3.31·10–5t3– 3.25·10–3t2 
   + 142.23t – 1.41·105  (R = 0.788)
	0.0235t – 46.0929  (R = 0.926)



Table A.2   Estimation of bound in constraint (2)
	Country groups
	Linear regression model,
B(t)/P(t) = t + 0 + error
	Fitness indicators

	High income
	 = 111.611
0 = 221619.236 
	RMSE = 27.544
R2 = 0.998 

	Upper middle income
	 = 35.467
0 = –70572.205 
	RMSE = 18.626
R2 = 0.988 

	Lower middle income
	 = 10.640
0 = –21158.714 
	RMSE = 3.587
R2 = 0.996 

	Low income
	 = 3.304
0 = –6550.757 
	RMSE = 3.178
R2 = 0.962 



Actual	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2009	2010	2011	2012	2013	2014	2015	2020	1.1060000000000001	1.55	1.55	1.55	1.58	1.167	1.1739999999999999	1.1890000000000001	1.1879999999999999	1.218	1.2430000000000001	1.0549999999999999	1.121	1.4019999999999999	1.4630000000000001	1.4730000000000001	1.5469999999999999	1.6439999999999999	1.6990000000000001	1.786	Estimation	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2009	2010	2011	2012	2013	2014	2015	2020	1.5028999999999999	1.4463999999999999	1.3955	1.3502000000000001	1.3105	1.2765	1.248	1.2252000000000001	1.208	1.1962999999999999	1.1902999999999999	1.1899	1.1952	1.3888	1.4389000000000001	1.4945999999999999	1.5559000000000001	1.6229	1.6954	1.7736000000000001	2.2484999999999999	
Doctors


Actual	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2009	2010	2011	2012	2020	2.579999924	2.5999999049999998	2.619999886	2.630000114	2.630000114	2.6099998950000001	2.5499999519999998	2.5499999519999998	2.5299999710000001	2.5199999809999998	2.5199999809999998	2.5199999809999998	2.4500000480000002	2.2000000000000002	3	2.4500000000000002	2.23	4.2	3.56	3.8	4.2	Estimation	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2009	2010	2011	2012	2020	2.1903999999999999	2.2330999999999999	2.2774000000000001	2.3235000000000001	2.3715000000000002	2.4214000000000002	2.4733999999999998	2.5276999999999998	2.5842999999999998	2.6435	2.7054	2.7700999999999998	2.8380000000000001	2.9093	2.9841000000000002	3.0627	3.1456	3.4228000000000001	3.5261999999999998	3.6358999999999999	3.7526000000000002	5.0404	
Hospital beds


Actual	1990	1992	1996	1997	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2020	0.11899999999999999	0.108	1.23	1.24	1.2184999999999999	1.2202	1.1109	1.2259	1.1085	1.2296	1.2372000000000001	1.2457	1.2579	1.2658	1.2749999999999999	Estimation	1990	1992	1996	1997	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2020	3.0999999999999999E-3	0.52710000000000001	0.94920000000000004	1.0066999999999999	1.1295999999999999	1.1594	1.1855	1.2083999999999999	1.2286999999999999	1.2467999999999999	1.2629999999999999	1.2776000000000001	1.2907999999999999	1.3028	1.3137000000000001	1.3852	
Doctors


Actual	1990	1991	1992	1993	2001	2002	2006	2007	2008	2009	2010	2011	2020	1.3918999430000001	1.2745000120000001	1.3701000210000001	1.0710999969999999	1	0.5	0.5	0.5	0.5	0.5	0.5	1	Estimation	1990	1991	1992	1993	2001	2002	2006	2007	2008	2009	2010	2011	2020	1.4389000000000001	1.3335999999999999	1.2352000000000001	1.1435999999999999	0.65800000000000003	0.62819999999999998	0.5776	0.58209999999999995	0.59340000000000004	0.61170000000000002	0.63680000000000003	0.66869999999999996	1.2650999999999999	
Hospital beds


Actual	1993	1997	2003	2004	2005	2006	2007	2008	2010	2015	2020	1.6E-2	3.5000000000000003E-2	0.1152	0.1187	0.1149	0.1174	0.1033	0.11020000000000001	3.7999999999999999E-2	0.1077	Estimation	1993	1997	2003	2004	2005	2006	2007	2008	2010	2015	2020	2.3999999999999998E-3	7.0000000000000007E-2	0.1042	0.1047	0.1042	0.10299999999999999	0.1013	9.9199999999999997E-2	9.4899999999999998E-2	9.2499999999999999E-2	0.12280000000000001	
Doctors


Actual	1990	2005	2009	2011	2020	0.61089998499999998	0.8	1.1000000000000001	1.1000000000000001	Estimation	1990	2005	2009	2011	2020	0.58020000000000005	0.93200000000000005	1.0259	1.0728	1.2838000000000001	
Hospital beds


Actual	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2005	2006	2008	2010	2011	2012	2013	2014	2016	2020	3.4	3.6	3.7	3.8	3.8	3.9	3.9	4	4.0999999999999996	4.2	4.3	4.38	5	5.35	6.0430000000000001	6.0514999999999999	6.0785999999999998	6.0831	6.0846	6.1082000000000001	4.5919999999999996	Estimation	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2005	2006	2008	2010	2011	2012	2013	2014	2016	2020	3.2784	3.4102999999999999	3.5427	3.6753	3.8077999999999999	3.9398	4.0709	4.2008999999999999	4.3292000000000002	4.4555999999999996	4.5796999999999999	4.7009999999999996	5.1510999999999996	5.2530999999999999	5.4417999999999997	5.6081000000000003	5.6821999999999999	5.7497999999999996	5.8106999999999998	5.8647999999999998	5.9515000000000002	6.0358999999999998	
Doctors


Actual	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2015	2020	5.0999999049999998	5	5	5	4.9000000950000002	4.9000000950000002	4.9000000950000002	4.9000000950000002	4.8000001909999996	4.6999998090000004	4.7	4.8	4.7	4.7	4.7	4.7	4.8	4.8	4.8	4.8	4.8	4.5	4.4000000000000004	4.3	Estimation	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2015	2020	5.0274000000000001	5.0058999999999996	4.9844999999999997	4.9630999999999998	4.9417	4.9202000000000004	4.8987999999999996	4.8773999999999997	4.8559000000000001	4.8345000000000002	4.8131000000000004	4.7916999999999996	4.7702	4.7488000000000001	4.7274000000000003	4.7060000000000004	4.6844999999999999	4.6631	4.6417000000000002	4.6203000000000003	4.5987999999999998	4.5773999999999999	4.556	4.4916999999999998	4.3845999999999998	
Hospital beds
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