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This file contains Appendix A (illustrative synthetic household records) and Appendix B (the full data-generating process and reproducibility parameters) referenced in the main manuscript. Section numbers cited below refer to the main text.
Appendix A  Illustrative synthetic household records
The twelve records below are drawn from the synthetic microdataset to show how the catastrophe indicators defined in Section 3.4 of the main text are constructed at household level. Y denotes total monthly household consumption; OOP denotes out-of-pocket health payments; OOP/Y is the budget share; and OOP/CTP is the share of capacity to pay, where capacity to pay is consumption net of food expenditure. Amounts are expressed in United States dollars. CHE10 indicates that OOP payments reached or exceeded 10% of total consumption; CHE40 indicates that they reached or exceeded 40% of capacity to pay.
The seventh record illustrates why both measures are reported. That nomadic household spent 9.4% of total consumption on health, below the budget-share threshold, yet the same payment absorbed 49.6% of its capacity to pay. A budget-share measure alone would have classified this household as financially protected.
Table A1 Twelve illustrative synthetic households spanning all four residence strata
	Residence
	Wealth
	Size
	Y ($)
	OOP ($)
	OOP/Y (%)
	OOP/CTP (%)
	CHE10
	CHE40

	Urban
	Q3
	6
	201
	25.9
	12.9
	40.1
	Yes
	Yes

	Urban
	Q2
	5
	233
	12.6
	5.4
	24.6
	No
	No

	Urban
	Q2
	3
	130
	0.0
	0.0
	0.0
	No
	No

	Rural
	Q2
	2
	351
	1.3
	0.4
	1.1
	No
	No

	Rural
	Q4
	8
	773
	45.0
	5.8
	18.3
	No
	No

	Rural
	Q2
	6
	213
	38.3
	17.9
	78.7
	Yes
	Yes

	Nomadic
	Q1
	7
	152
	14.3
	9.4
	49.6
	No
	Yes

	Nomadic
	Q2
	8
	157
	37.7
	24.0
	77.0
	Yes
	Yes

	Nomadic
	Q2
	5
	275
	15.3
	5.6
	23.3
	No
	No

	IDP
	Q2
	4
	188
	4.4
	2.3
	12.1
	No
	No

	IDP
	Q1
	5
	183
	3.1
	1.7
	10.0
	No
	No

	IDP
	Q1
	6
	173
	24.6
	14.2
	71.9
	Yes
	Yes


CHE10, out-of-pocket payments ≥ 10% of total household consumption; CHE40, out-of-pocket payments ≥ 40% of capacity to pay; CTP capacity to pay; IDP internally displaced person; OOP out-of-pocket; Q1–Q5 wealth quintiles from poorest to richest; Y total monthly household consumption
Appendix B  Data-generating process and reproducibility
The synthetic microdataset is fully deterministic given the random seed 20260626. Household generation, variable construction, indicator calculation and regression estimation were implemented in Python, so the dataset and every result reported in the main text can be regenerated exactly. The sequence below documents the generating process in the order in which it is executed.
1. Residence strata were assigned with shares calibrated to the Somali Health and Demographic Survey 2020: urban 44%, rural 25%, nomadic 16% and internally displaced person settlements 15%.
1. A latent asset index generated wealth quintiles while preserving the expected correlation between residence domain and poverty, so that internally displaced households concentrate in the poorest quintiles and urban households in the wealthier ones.
1. Household size, female headship and chronic illness prevalence were drawn from stratum-specific distributions anchored to the Somali Health and Demographic Survey 2020.
1. Total consumption and food consumption were drawn from log-normal distributions scaled to household budget proxies. Capacity to pay was defined as total consumption net of food expenditure.
1. Out-of-pocket payments were generated as a function of chronic illness, facility-based delivery, residence domain and household size, calibrated to match published macro-level anchors for Somalia, principally the out-of-pocket share of current health expenditure reported in the WHO Global Health Expenditure Database.
1. Health insurance or prepaid coverage was assigned to a small, predominantly urban minority, consistent with the limited reach of formal coverage in Somalia.
1. A coping-response module assigned each household a primary financing source for any health payment incurred — current income or savings, insurance or prepayment, informal borrowing, or sale of productive assets — conditional on catastrophic status, wealth quintile and residence domain. This module is the least strongly anchored component of the model and its outputs are reported as indicative only.
1. Catastrophic and impoverishing health expenditure indicators were then computed deterministically from the definitions given in Section 3.4 of the main text.
Internal verification. Sample-size-weighted subgroup estimates were reconciled against the corresponding national figures as a consistency check on the generating process. Weighting CHE10 across the four residence strata by stratum size returns 25.0%, matching the reported national value; the same procedure applied to CHE40-CTP returns 25.6% and to mean out-of-pocket burden returns 8.5%. Equivalent reconciliations across wealth quintiles, chronic illness status and insurance status likewise reproduce the national values to within rounding. The disaggregated results reported in Section 4 of the main text are therefore mutually consistent.
Availability. The complete data-generating parameters, the synthetic microdataset and the estimation code are available from the corresponding author on reasonable request, enabling exact reproduction of every figure and table reported in the main text and re-estimation of the framework on alternative or observed inputs.

