[bookmark: _1fob9te][image: ]
[bookmark: _3znysh7]Evaluation Protocol QED
[Project]
Evaluator (institution): 
Principal investigator(s): 

Template version: 1.0
Template last updated: February 2021




Scope of this document[footnoteRef:1] [1:  This document expands on the Education Endowment Foundation’s (EEF) QED Study Plan Template (last updated October 2019 and available from: https://educationendowmentfoundation.org.uk/projects-and-evaluation/evaluating-projects/evaluator-resources/writing-a-protocol/). We are grateful to the EEF for developing and publishing such guidance.] 

This document currently covers WWCSC’s approach to quasi-experimental designs (QED) to evaluation and acts as a template for an analysis protocol for QEDs. It currently covers difference-in-differences and matching. It is rare in children’s social care policy in England to have arbitrary enough thresholds and enough observations around the threshold for a regression discontinuity design to be feasible[footnoteRef:2]. We do not include instrumental variable approaches as it is also rare to find viable instruments in this setting[footnoteRef:3].  [2:  Although see: Alonso, J. M. & Andrews, R. (2020). Political Ideology and Social Services Contracting: Evidence from a Regression Discontinuity Design. Public Administration Review 80(5). https://doi.org/10.1111/puar.13177]  [3:  Although see: Crosby, D. A., Dowsett, C. J., Gennetian, L. A., & Huston, A. C. (2010). A tale of two methods: comparing regression and instrumental variables estimates of the effects of preschool child care type on the subsequent externalizing behavior of children in low-income families. Developmental psychology, 46(5), 1030–1048. https://doi.org/10.1037/a0020384] 


We expect to expand the document to include synthetic controls and include more details on propensity score matching in the near future. This document will not cover interrupted time series and pre- /post- comparisons which we do not consider to be suitable for impact evaluations beyond pilot evaluations.

Principles
1) Impact evaluations using non-experimental approaches should be designed to minimise bias. This should be pursued even if it means that the results are not directly comparable with other WWCSC-funded studies (for example, by including multiple covariates in the main analysis).  However, the key principles included in the WWCSC Statistical Guidance should be observed insofar as they are applicable to any impact estimate. Evaluators should look in analogous sections in the Statistical Guidance e.g. clustered trials and multi-site trials. 
2) Analytical approaches will be pre-specified in detail, including relevant decision rules used by the Evaluators. Recognising that non-experimental designs require a more iterative approach to research design and data analyses, some deviations from the pre-specified plan may occur but as with any pre-specified study, such changes should be explained by updating the protocol (e.g. changes in the variables included in the matching to minimise the imbalance). However, whenever possible, preferred approaches and robustness checks should be identified before outcomes are observed. Changes affecting the nature of the study (for example, on the population of interest, outcome variables or study period) would need to be justified, agreed with WWCSC, and the delivery team (if applicable), and would need to be appropriately recorded in a revised version of the study plan.
3) Transparency: all code should be uploaded to a public Github repository.
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Summary
· Provide a short summary of the information contained within the protocol, including an introduction to the intervention, the aims and methods of the evaluation, and any key timelines.
Table of contents
· Please insert here (with section links, if possible).
[bookmark: _gjdgxs]Background and Problem Statement
· An explanation of the theoretical and scientific background, policy context and rationale for the evaluation. This should include a brief review of previous literature on the intervention or similar interventions.

Intervention and Theory of Change
· Detailed description of the intervention being evaluated, including social worker / other staff training and the model of delivery.
· Wherever possible, please include as many TIDieR[footnoteRef:4] items as possible, i.e. Name, Why (theory/rationale), Who (recipients), What (materials), What (procedures), Who (provider), How (format), Where (location), When and how much (dosage), Tailoring (adaptation). [4:  Hoffmann T. C, Glasziou P. P., Boutron I., Milne R., Perera R., Moher, D. et al. (2014). Better reporting of interventions: template for intervention description and replication (TIDieR) checklist and guide BMJ 2014; 348 :g1687 ] 

· Logic model / Theory of Change for the intervention here, with explanation. Where the analysis is for an intervention which is already underway, please use the existing logic model or theory of change from the intervention developer.
Impact Evaluation
Research questions
· Specific questions the impact evaluation is designed to answer. Please phrase the question in the PICO format (Population of interest, intervention, comparator and outcome)[footnoteRef:5]. [5:  Aslam, S., & Emmanuel, P. (2010). Formulating a researchable question: A critical step for facilitating good clinical research. Indian journal of sexually transmitted diseases and AIDS, 31(1), 47–50. https://doi.org/10.4103/0253-7184.69003] 

· Please specify the research questions in a way which matches the planned analysis.
Design
· Provide a summary in the following table, detailing and fully justifying your choices below. 
· Briefly describe the primary and secondary variables and measures. Variable should be a concise definition of the variable in question - for example “Whether or not a child has entered care 18 months after referral”; measure should provide details of the how the variable is defined, including how it will be coded e.g “A binary variable coded 1 if the child had entered care at any point between the referral date, and a date exactly 18 months later, otherwise 0.  This will be derived from administrative data held by the local authority. You should also ensure that you appropriately define any nuances or exceptions to the coding (e.g. if you only code it as a 1 in the example above if the stay in care was over one week in length, it should be stated - either here or in the Outcome Measures section.


	Design
	e.g. Difference-in-Differences (DiD)

	Level at which the intervention is delivered
	Which is the level at which the intervention is delivered?
e.g. individual, local authority

	Unit of analysis
	Which is the level at which analysis is conducted? e.g. local authorities, when outcomes are measured at the local authority level

	Description of Comparators
	E.g. Within the same site, a different site

	Number of Units to be included in analysis
(Intervention, Comparison)[footnoteRef:6]  [6:  Depending on the method used, the number of units included in the analysis can differ from the pool of potential comparison units. For example, when using matching/weighting the pool of comparisons units could represent all local authorities in England, but only a certain number of units will be included in the analysis after a suitable match is found. Identifying the precise number of units included might not be possible at the design stage. In these cases an estimation is sufficient.] 

	

	Primary outcome
	variable
	

	
	measure (instrument, scale)
	

	Secondary outcome(s)
	variable(s)
	

	
	measure(s)
(instrument, scale)
	



Participants
· Describe the study participants including existing involvement with children’s social care - what units are / were eligible for the intervention, and how are / were they recruited?
· How much discretion is there in applying the eligibility criteria?
· If the unit of analysis is a child, to what extent does the intervention include working with their family?
· If the intervention involves training social workers to what extent can they switch on or off the intervention with different children and families?


Sample size / Minimum Detectable Effect Size calculations 
· Explanation of how sample size is determined or Minimum Detectable Effect Size (MDES) calculations that are being used, including assumptions, the reasons or sources for these assumptions (e.g. ICC, pre-post- test correlation) and restrictions that guide the sample size (e.g. the capacity of the developer).
· If the number of units included is unknown, for example, because it depends on how many effective matches are feasible, Evaluators are encouraged to provide a range of MDES estimations and discuss their implications for the design (e.g. using a ‘high’ and ‘low’ estimate based on the range of available local authorities / teams / schools to match to). Where there is ongoing recruitment and numbers are uncertain, state a minimum sample size for conducting QED analysis. 
· Please specify software used for MDES calculations, and packages used, where appropriate
· Please explain what adjustments you’ve made for the reduced power from a QED design compared with a randomised design e.g. adjusting the formula post-hoc[footnoteRef:7], or use of simulations. [7:  E.g. see Hu, Y., & Hoover, D. R. (2018). Simple Power and Sample Size Estimation for Non-Randomized Longitudinal Difference in Differences Studies. Journal of biometrics & biostatistics, 9(5), 415.] 




	MDES (Proportion of a Standard Deviation)
	

	Proportion of Variance in Outcome Explained by Covariates[footnoteRef:8] (R2) [8:  This includes, and will most likely be most influenced by, a baseline measure of the outcome.] 

	Child
	

	
	Family
	

	
	Social Worker
	

	
Intracluster Correlations Coefficient (ICCs)
	Family
	

	
	Social Worker
	

	
	Team
	

	Alpha
	0.05

	Power
	0.8

	One-Sided or Two-Sided?[footnoteRef:9] [9:  By default we would recommend two-sided tests.  ] 

	Two-sided

	Level of Intervention Clustering
	

	Average Cluster Size (if Cluster-Randomised)
	

	Sample Size 
	Intervention
	

	
	Control
	

	
	Total
	



Outcome measures
· Clearly define the primary and secondary outcomes and how they will be measured, including source instruments or datasets. This should include how you intend the final variable to be coded.
· There should ideally be only one primary outcome. However, more than one can be used if there is a sound rationale in the theory of change of the intervention to support this decision. 
· If using multiple primary outcomes, specify the approach to addressing multiple testing/ family-wise error rates. Please see WWCSC statistical guidance for more details.
· Details of any plans to ensure tests are administered and marked blinded to treatment allocation, if applicable.
· Consider and identify any harms that are likely or possible consequence of the intervention, and consider whether and how they can be measured. As two interventions which each avoid harming people may be interpreted as equivalent, and their choice a matter for expert or professional judgement, harms analysis will be considered separately for multiple comparisons purposes.

[bookmark: _r0c8hs2wdxl]Selection Mechanism
· Describe the hypothesised selection mechanism(s) that is related to the use of the intervention. This section will include a description of which characteristics are expected to explain take-up of the treatment and could be based on desk-research of similar approaches, contextual knowledge, and initial qualitative research with the developer or practitioners. 

[bookmark: _rc99lbetyl7o]Timings
· Where there is active recruitment, describe the “quasi-randomisation date” when the final treatment sample is defined and present the number of planned treatment units. 
· Describe the precise timing of the intervention. For whole system interventions the starting and ending dates of the intervention may be some time after the intervention has launched to allow for some time for the intervention to bed in. Please justify the length of the embedding period.
[bookmark: _4elx6mkeqxst]Selection of the comparison group and identification assumptions

· Please choose the most robust design available to evaluate the intervention. Justify the approach chosen. 
· Specifying the relevant identification assumptions, their expected plausibility in the context of the study, how you will diagnose whether the assumptions hold and the implications for analysis where they do not hold. 
· Explain any restrictions on the potential pool of comparators (e.g. the possibility of obtaining data), and any limitations of the data used to identify a suitable pool of comparators.
· The eligibility criteria for the intervention should be applied to potential comparators.

[bookmark: _1myjivo1axmp]Matching / Weighting
This section should include:

· General approach to be used:
· Mahalanobois, coarsened exact matching, doubly robust method, covariate balancing propensity score, weighting on the propensity score, matching on the propensity score among others
· With or without replacement
· With or without calipers
· The number of matches accepted
· Level of matching / weighting (local authority; individual). If this is done at more than one level (e.g. first at the local authority level and then at the individual level), the order of matching and adjustments to weights needs to be specified. 
· Evaluators should consider the competing goals of minimising imbalance and maximising the share of units matched when choosing their preferred approach. Considerations of the share of units matched are relatively more important when the overall sample size is small. In general, the method should be at the matching frontier, maximising balance for the given sample size[footnoteRef:10]. [10:  King, G., Lucas, C. & Nielsen, R. (2015). The Balance-Sample Size Frontier in Matching Methods for Causal Inference. Available at: https://gking.harvard.edu/files/gking/files/frontier_2.pdf] 

· Please explain your choice of relevant matching/weighting variables. This should not just be the variables of convenience (e.g. age, gender etc) but be justified by a discussion on how those variables are correlated with the intervention (with references to the logic model, the “Selection Mechanism” section) and the outcome(s). 
· How imbalance will be reported and dealt with. This would include a specification of the amount of imbalance that will be tolerated for individual variables and overall. Differences in observable characteristics should be reported for each proposed approach comparing the treated group, the unmatched sample and the matched sample. Differences should be expressed in terms of standardised mean differences, but overall measures of differences (e.g. Rubin’s B) may also be used. 
· With regard to propensity score matching: whether common support has been imposed (and if not, an explanation as to why as well as the analytical implications of this decision). A visual representation of the overlap in propensity scores should be presented where appropriate. A comparison of the characteristics of those included in the common support and those for whom no match was found should also be presented.
· Where weighting, weight to allow for the estimation of the ATE instead of the ATT where possible[footnoteRef:11]. [11:  See Lee, J., & Little, T. D. (2017). A practical guide to propensity score analysis for applied clinical research. Behaviour research and therapy, 98, 76–90. https://doi.org/10.1016/j.brat.2017.01.005] 


Recognising the iterative process to data analyses necessary when using matching/weighting, it might not be possible to pre-specify all the details of the preferred approach before matching/weighting is undertaken. Thus, Evaluators are encouraged to specify decision rules to choose their preferred approach, for example, around the amount of imbalance that would be tolerated. Evaluators will be expected to identify their preferred approach and subsequent robustness checks before outcomes are observed. Even if it is preferable to identify the preferred approach before outcomes are observed, additional post-hoc sensitivity analyses could be included, but need to be fully justified. 

Where analysis is at an individual-level, WWCSC prefers:

1) matching to individuals in multiple other sites through the use of the NPD or other centrally collated data 
2) comparison to individuals within site (where the selection mechanism is not too extreme)

This allows for better powered analysis and a lower burden on local authority data teams as well as fewer assumptions in the latter case. The former is probably more suitable for retrospective evaluations than prospective evaluations (due to the time lag associated with getting access to NPD data).

Given the burden to local authority data teams and the risk of lack of buy-in, we strongly prefer Evaluators not to seek additional local authorities as comparators. 

[bookmark: _n4mng4anjkl7]Difference in Differences (DiD)
This section should include:

· The impact of an evaluation via a DiD should be estimated via an interaction effect rather than differenced means to allow for inference and greater precision.
· Description of the graphical and statistical evidence that should be provided to support the parallel trend assumption. This requires a description of the analysis of pre-treatment common trends in the primary outcome which can include graphical analysis of pre-treatment trends in primary outcome between groups.
· Where the parallel trend assumption doesn’t hold, whether weaker assumptions hold to the extent of allowing for a robust estimate of the impact of the intervention [footnoteRef:12]. [12:  See Rambachan, A. & Roth, J. (2020). An Honest Approach to Parallel Trends [working paper]. Available at: https://scholar.harvard.edu/files/jroth/files/honestparalleltrends_main.pdf] 

· Description of additional differences in the case of a triple difference.
· Description of how imbalance between treatment and comparison groups will be reported and dealt with. Imbalance should be reported based on effect size[footnoteRef:13]. [13:  DiD approaches do not require balance across observable characteristics between groups to satisfy the parallel trends assumption. Nonetheless, balance before treatment makes this assumption more tenable. Differences should be presented in terms of effect sizes as these are not dependent on the size of the sample. Significance tests could be included alongside effect size according to the preference of the Evaluator. When differences are found, covariates may be included into the main analytical model to control for relevant differences.] 

· Description of how many time-points will be included in the analysis.
· Description of testing for and handling of serial correlation where the number of time  periods is large[footnoteRef:14]. [14: Bertrand, Duflo & Mullainathan. (2003). How much should we trust differences-in-differences estimates? [Working paper]. https://economics.mit.edu/files/750] 


[bookmark: _rsko53knonjz]Matched / Weighted Difference in Differences
When matched or weighted DiD is used, details on both sections above should be included. 

Additionally:
· Match within pre- or post-treatment where participants are unlikely to turn up in both populations.
· Matching on pretreatment variables can result in regression to the mean[footnoteRef:15]. Description of how you avoid this. [15:  Daw, J. & Hatfield, L. (2018). Matching and Regression to the Mean in Difference‐in‐Differences Analysis. Health Services Research 53(6): 4138–4156.] 


[bookmark: _7cslf2vebf2f]Note on alternative designs
Non-experimental approaches in WWCSC-funded impact evaluations are most likely to be based on matching/weighting, DiD, or matched DiD. However, Evaluators may propose alternative designs whose benefits will be considered depending on the intervention that is being evaluated. Additional suggestions include Regression Discontinuity Designs and Synthetic Control Methods.
[bookmark: _u6zg7erqvwf8]Analysis plan
[bookmark: _15irlekucyaa]Primary analysis
The description of the main analysis should follow WWCSC Statistical Analysis Guidance insofar as these are applicable to any impact estimation model.
The following elements should be included:
· Analysis plans should be specified in as much detail as possible in advance of the trial beginning. Any changes to the analysis plan emerging as a result of events should be discussed with WWCSC.
· Where there are multiple comparators, describe the comparisons that will be made between the treatment and the comparators to estimate an effect.  Specification of the estimand or model coefficient that constitutes the estimated treatment effect on the primary outcome, clearly defining the sub-sample for which it is defined as well as its implications for interpretation of results (ITT, ATT, LATE, etc).
· Specification of the regression model to be used including level(s) of analysis, outcome variable(s), covariate(s) and their source measures (instruments, scales, datasets), and when appropriate, weights. 
· Error structure and clustering should be taken into account at the level of the unit of treatment assignment (see WWCSC statistical guidance for more information on clustering). Please specify an approach to avoiding over-rejecting the null hypothesis when the number of samples is small (< 30).[footnoteRef:16] [16:  See Cameron, C., Gelbach, J. & Miller, D. (2008).  Bootstrap-Based Improvements for Inference with Clustered Errors. The Review of Economics and Statistics 90(3) and Canay, I., Santos, A. & Shaikh, A. (2019). The Wild Bootstrap with a “Small” Number of “Large” Clusters. https://home.uchicago.edu/~amshaikh/webfiles/wild.pdf and Ozler, B. (2012). Beware of studies with a small number of clusters. The World Bank. https://blogs.worldbank.org/impactevaluations/beware-of-studies-with-a-small-number-of-clusters] 

· Specification of how uncertainty will be reported and inference will be conducted (Confidence intervals, p-values, credibility intervals, permuted p-values, among others)[footnoteRef:17] [17:   For instance, inference in DiD designs have been criticised when the number of clusters is limited, but some evidence suggests that the main challenge for these designs might be related to low power (For example,  Brewer, M., T. F. Crossley, and R. Joyce (2017). Inference with Difference-in-Differences Revisited. Journal of Econometric Methods 7(1). ).  Other approaches like Synthetic Controls require a multiple step procedure which usually involves permutations or bootstraps to allow performing inferences (For example, Abadie, A., Diamond, A. & Hainmueller, J. (2010). Synthetic Control Methods for Comparative Case Studies: Estimating the Effect of California’s Tobacco Control Program. Journal of the American Statistical Association (105)490. DOI: 10.1198/jasa.2009.ap08746).] 

· State clearly if any variable is transformed or scaled, providing a justification for this decision.
· Describe the statistical methods to be used in the primary and secondary outcome analyses.
· Describe whether these analyses will be subject to multiple comparison adjustments in keeping with WWCSCs guidance (QED techniques can follow the “two-armed” row).

[bookmark: _79l6bhqa9ujd]Secondary Analysis

· Describe details of any subgroup or additional analyses here. 
· Secondary outcome measures should in general use the same functional form for analysis as primary outcomes, but models should be specified here.
· Where possible, subgroup analyses should be carried out on the full intention to treat sample, with the inclusion of interaction variables for the subgroups of interest.
· Fully clarify and justify all assumptions used, with sources, where possible. 
· For secondary analyses, follow the same model specification used for the primary outcome, unless there is a clear rationale against this, and provide the same level of detail as for the primary analysis. If a different model is chosen, fully explain and justify your choice. 

[bookmark: _le9g1qrvz53v]Robustness checks
This section should include any robustness checks and additional tests used to support the identification assumptions necessary for the method chosen. Evaluators are encouraged to consider how to reconcile and interpret differences between their preferred specification and robustness checks.
[bookmark: _axs96vjfahuh]Matching / Weighting
This should:
· Summarise alternative matching / weighting approaches that will be used to test model dependency.
· Assess imbalance between groups and the area of common support for these additional analyses as mentioned in previous sections.
Details of these additional analyses can be included in technical appendices in the interest of brevity and depending on the preference of the Evaluator.
 
[bookmark: _3gvnbmldwkkh]Difference in Differences  
This may include:
· Alternative specifications including additional covariates to control for relevant differences between groups, when necessary.
· Specification of ‘in-place placebo’ where an alternative group that did not receive treatment is compared with the comparison group. This uses the same specification and outcome but compares the results of the comparison group and an additional group that did not receive the treatment. A null ‘effect’ is expected.
· Specification of an outcome unrelated to the intervention. A null ‘effect’ is expected.
· Specification of pretreatment DiD dummies where treatment allocation is interacted with pretreatment time (e.g. year) dummies. A null ‘effect’ is expected.
· Specification of a time varying treatment effect where lead and lag treatment dummies are included to account for the possibility of anticipatory effects and that the effect of the treatment may vary depending on exposure respectively.  
· Specification of dose response where the treatment variable is rescaled to be “1 if the intervention is delivered the best” and 0 in the control group, and scaled between the two to test the importance of fidelity.
[bookmark: _c08r925soufq]Exploratory Analysis

Evaluators can conduct additional analyses after the trial is completed that are not specified in the trial protocol. However, it is useful to specify areas of potential future interest here.

[bookmark: _gg8h8ntzhfvp]Contextual Factors Analysis

Social Care does not exist in a vacuum, and contextual factors matter for the success of an intervention. Before the beginning of a trial, contextual factors which developers believe are important to success should be established by evaluators. These factors should be measured at the outset of the trial wherever possible, and additional analysis conducted to test the relationship between effect size and these factors. 

For single-authority trials, contextual factors at team level should be collected and used for this analysis, while local authority level factors should be included in the description of the trial to provide context for translation. For multi-authority trials, where treatment allocation occurs below the level of the local authority, contextual factors at both team and authority level should be used in this analysis. 

[bookmark: _rw7rz5h54xtl]
Cost Evaluation 
· Description of how cost data will be collected, and a break-down of the costing scope (e.g., whether or not social worker time, administration etc., are costed). Costs for social worker time should be reported separately from the main cost per child evaluation to ensure cost estimates are easy to use for local authorities and decision-makers.
· Include details of the cost of the intervention as it was delivered, but also include details where there is an intention to increase or decrease its cost in the future.
· Although the cost of interventions may sometimes be subsidised or directly funded by WWCSC, cost evaluations should assume that no funding is being provided and calculate the total cost to local authorities if they were to implement the intervention independently.
· The cost per child calculations and reporting should be taken from the perspective of the local authority.
· Cost evaluations should also consider a range of perspectives. The intervention might create costs or savings to parents, schools or local authorities, for example, and where these are significant they should be reported separately from the costs to the local authority.
Ethics & Participation
· Clearly describe the process for obtaining ethical approval, including timelines and responsible parties. 
· Where a generic ethical clearance has been issued, refer to the original judgement on this process.
· If the analysis of an upcoming evaluation, describe the procedures for obtaining agreement to participate in the trial. If the analysis is retrospective i.e. of an intervention which has already commenced, explain how ethical issues for participation in the analysis 
· Ensure ethical issues (e.g. protecting participants and researchers from harm, confidentiality, consent, right to withdraw, data security) are considered here or elsewhere within the protocol.
[bookmark: _30j0zll]Registration
· Ensure the trial is registered with the OSF and that the trial registry is updated with outcomes at the end of the project.

Data protection
· Include a data protection statement relevant to the project.
· Provide details of the categories of individuals (e.g. social workers, children in care etc..), the categories of personal data (i.e. contact details, children’s social care case data, demographic characteristics including gender) and the categories of special category (e.g. health, ethnicity) that are being processed in this project. 
· Describe, at a high level, relevant procedures for ensuring data quality (if not already covered in the data analysis section above), anonymity or confidentiality, as applicable. 
· Outline any key data protection related activities you’ve under-taken. This should include:  
· Providing details of the data protection legislation being abided by (e.g. the Data Protection Act (2018)).
· Detailing whether or not you’ve conducted a Data Protection Impact Assessment (DPIA).
· Linking to (or providing as an Annex) relevant privacy notices.
· Outlining any data sharing that may take place, and any relevant agreements you have in place with other parties (Data Sharing Agreements or Data Processing Agreements).
· Explain the role of key parties - e.g. who are the data controllers and processors.
· Providing contact details of your DPO (if applicable).
· Reference relevant organisation policies (e.g. Data Protection Policy and Information Security Policy) or accreditations (e.g. ISO 27001, Cyber-Essentials).
· Describe your legal basis for processing personal data and / or for processing special categories of personal data, with reference to the General Data Protection Regulation, Chapter 2, Article 6. Provided it’s documented elsewhere (e.g. DPIA or privacy notice, you do not have to provide your full rationale here).

Personnel
· Delivery team: Roles and responsibilities within the project; institutional affiliation for each member
· Evaluation team: Roles and responsibilities within the project; institutional affiliation for each member
Timeline
· Timetable including specification of who is responsible for completing each task
· Include specific dates or date intervals.

	Dates
	Activity
	Staff responsible/ leading
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