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DATE: 8/19/2020
TO: Cindy Sobieski Millennium Challenge Corporation, Monitoring & Evaluation
[bookmark: _Hlk47281879]FROM: Anthony Harris, Mathematica 
RE: Transparency Statement of Evaluation Data and Results for Ghana I Roads

Based on MCC guidance on responsible data management[footnoteRef:1] and following Mathematica’s requirements for responsible data management, the various data associated with this evaluation are available for public use; available for restricted-access use; or in some cases, not available for either public or restricted access use. [1:  Available online here - https://data.mcc.gov/evaluations/index.php/catalog/155 ] 


In keeping with MCC’s expectations and current unknowns regarding de-identification and usability of qualitative data, data from focus-group discussions and key informant interviews have not been provided for internal MCC or public use. Additionally, data collected through the vehicle operating cost survey has not been provided, and axle load data collected from feeder roads has been provided for access to MCC only. Due to small sample sizes and the perceived potential and incentives for re-identification of respondents, we do not believe that these data can be de-identified in a way that minimizes privacy and confidentiality concerns while maintaining usability. 

Datasets made available for public or restricted use outside the evaluation require the data to be de-identified to decrease the likelihood that individuals or households can be identified by external users. However, the type of access external users have to the data determines the level of de-identification required. In particular, data submitted for public use requires the data to be fully de-identified, which typically includes randomizing all identifying ID variables, removing all PII and direct identifiers, and removing or masking indirect identifiers (e.g., trimming outlying values, and masking rare responses as well as any combinations of responses that together could identify respondents). Because access to data submitted for restricted use is controlled, the de-identification of restricted-use data is typically limited to randomizing all identifying ID variables and removing all PII and direct identifiers. Fully de-identifying data for public use often alters variable values used to generate analysis indicators. Thus, the degree to which previous results can be replicated is often reduced with public-use data. In contrast, data prepared for restricted use typically allows the user to fully replicate previous results because the information in the removed PII and direct identifiers are infrequently used to generate analysis indicators. 

Results generated with the data we are submitting for public use are fully replicable with the following caveats:
· Specialized proprietary software is required to fully replicate our analysis for HDM-4 based ERR estimates and the remaining life of the road. Users with access to the proprietary software should be able to replicate our results based on the HDM-4 workspaces and public-use data provided as well as the annex in the final report describing our calibration approach for HDM-4.
· [bookmark: _GoBack]The impact evaluation analysis variables were produced from a combination of de-identified, publicly available data sources and geospatial data files using geospatial analysis methods that cannot be delivered in a discrete package due to substantial requirements in terms of computer hardware, software, and processing power.[footnoteRef:2] An annex to the final report describes the approach taken in more detail, including how Landsat 7 data was prepared, how the machine learning algorithms[footnoteRef:3] were trained to predict household assets from DHS survey data and nighttime lights imagery and how the resulting predictions were validated. Users will be able to recreate the impact estimates provided in the report using the provided public-use analysis file. [2:  The construction of variables, while using publicly available dataset and tools, were of a complexity and scale that requires storage (i.e., drive space for large files), computational resources (i.e., cluster computing servers and data centers), and processing pipelines (i.e., setting up cluster environments, software dependencies, and scripts across multiple programming languages) and cannot be reasonably condensed into a format which could be submitted with this data package. William & Mary's cluster computing environment utilized open source software to process satellite imagery and run machine learning applications which could theoretically be used on a typical Linux desktop. However, processing the data on consumer-grade systems would be infeasible. Utilizing cluster computing environments and data center quality GPUs allows terabytes of data to be processed in days rather than years, and training of neural networks to be done in hours rather than months or longer. Due to the complexity of both the software and environments needed to process this data, the average user would not be able to replicate the work in its entirety. ]  [3:  The construction of variables used a new approach incorporating convolutional neural networks that are trained to predict survey-based household asset measures from daytime satellite imagery from Landsat 7.] 

· Pre-post comparisons of traffic counts and road condition rely on pre-project information found in project feasibility studies and other MCC internal documents cited in the report, which cannot be made publicly available. 

The consent language for the vehicle intercept survey (VIS), passenger and pedestrian survey, and N1 Highway axle load surveys, and the license agreement used to estimate travel times using Google Maps does not permit us to share these data for public use. Results generated with the data we are submitting for restricted use are fully replicable with the following caveats:

· We have de-identified the village/town level origins and destinations. Indicators of key origins and destinations such as market towns and district capitals have been provided in the form of indicator variables, but the data user will not be able to recreate these variables without these village/town identifiers. 
· The time and date of the surveys has been aggregated up to the month and year, and so the user will not be able to recreate the weights used for the surveys, since they are based on survey dates and times as they correspond to traffic counts from the same period. The appropriate weight variables have been provided in the data and indicated in the code. 
· Pre-post comparisons using driver surveys rely on pre-project information found in project feasibility studies and other MCC internal documents cited in the report, which cannot be made publicly available. 

We provide an overview of the data used in the evaluation and its accessibility in Table 1 below. For more detail on the proposed data preparation process, please reference the Data De-Identification Worksheets in this data package.


Table 1. Data availability overview
	Data Package

	Component
	Accessibility
	Human subjects

	Primary data
	

	1. Traffic counts
	Public use
	Yes, no PII

	2. Vehicle intercept survey (VIS)
	Restricted use
	Yes

	3. Passenger and pedestrian survey
	Restricted use
	Yes

	4. Axle load survey
	
	

	A. N1 Highway
	Restricted use
	Yes

	B. Feeder roads
	No access
	

	5. Vehicle Operating Cost (VOC) Survey
	No access
	

	6. Focus group discussions
	No access
	

	7. Key informant interviews (KIIs)
	No access
	

	8. Roughness
	Public use
	No

	9. Surface Condition Assessment
	Public use
	No

	10. Deflection
	Public use
	No

	11. Geospatial road data
	Public use
	No

	12. Dynamic Cone Penetrometer (DCP)
	Public use
	No

	13. Core samples
	Public use
	No

	Secondary data
	
	

	14. Ferry data
	Public use
	Yes, no PII

	15. Google Maps travel time data
	Restricted use
	No

	16. Impact evaluation data
	

	A. Department of Feeder Roads Network Data
	No access
	

	B. Demographic and Health Surveys (DHS) Data
	Publicly available
	

	C. Landsat data
	Publicly available
	

	D. Impact evaluation analysis file
	Public use
	Yes, no PII

	Other
	

	17. HDM-4 Workspaces
	Public use
	No

	18. Maintenance documentation
	Public use
	No

	19. Itinerary diagrams
	Public use
	No
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