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Introduction

Institutions — hospitals, schools, local authorities, police units
Data sources — routinely collected data for accounting
Performance — outcome measures

— indicators of processes and outcomes

Comparisons — against set standards, best —worst (your neighbours),

against last year, league tables

Annual audit reports; report cards

— 1nvolving all stakeholders and the general public

Institutions’ responses:

action plans, explanations, proposals for changes
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Statistical methods

Afinity to small-area estimation

small areas (households/districts) — institutions (clients/hospitals)

Comparison of means and proportions
random coeflicient models
causal inference — ‘What if ..."  (counterfactual)

decision theory — ... consequences of inferential errors

methods for constructing league tables

Emphasis on graphical presentation
dissemination of statistical principles (uncertainty/chance)

incorporation of perspectives, value judgements and remits

3



The setting

Institutions j =1,...,m; their clients 1 =1,...,n;
outputs or outcomes y;; defined on an ordinal scale (or binary)

sample means y; — unbiased estimators of means/proportions fi;

Q. Which institutions
— satisty a standard p; > .5; fail to satisty this standard

— are as good as the best; are as poor as the worst

— are outliers

The perspective:

— more liberal with praise

— higher statistical standard for pointing out deficiencies
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League tables

The rank of institution j:

r(jlp) =1+ I(pj < pp) (I=0/1)
h#j
Estimate each summand by (Bayes/posterior) P (u; < pu,| ft)
Standard error — Laird and Louis (1987)

Plausible ranks — ~ confidence intervals for the (integer) ranks

Adaptations of winner relegation, and similar labels

Which institution should I go to when I need a service?

Uniform standards — there should be no postcode lottery.

Good service is a common good — a concern for all public



Application of causal inference

Potential outcomes framework:

Every client has a potential outcome for each institution

Define a synthetic set of clients — a template

How would each institution perform on this template?

fair comparisons

How would institution A fare if it had clients from institution B?

relevant comparison

League tables: Compare A with B; compare B with A (home & away)

— score these comparisons

A league table based on the scores



Making decisions

A decision has consequences — win/loss

minimise the expected (posterior) loss

The loss matrix (example)

Verdict
omaller ~Equal Larger
Smaller 0 2 5
Truth: ~Equal 1 0 2
Larger 3 1 0

— combined with sensitivity analysis
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BRADFORD ROYAL INFIRMARY - Nurse staffing (2019)

Average workload per shift

0.91 nurses

Average shortfall per shift

47.7%

Adequately staffed shifts
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NNAP 2020. Adequacy of nurse staffing.
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