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The discrepancies are highlighted in the output so that the reviewer can
immediately see where the discrepancies are.
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Specification of the List of Tables (LoT) which defines the tables
to be produced
Definition of the Tables, Listings and Figures Shells (TLFs) as a
part of the Statistical Analysis Plan or a separate document
Generation of the tables
Generation of the in-text tables

The tables that appear in the deliverable are the result of a four-step
process:

1.

2.

3.
4.

Each step can be checked using automated checks incorporating
machine learning and artificial intelligence. Similar techniques can be
used to check for consistency of the deliverables from each step, e.g.
are the in-text tables discrepant from the end-of-text tables, are the
table shells the same as the tables, and have all tables in the LoT been
produced with the same headings.

CONCLUTION

WITHIN TABLE VALIDATION

LoT
Specification of the List of Tables (LoT) which defines the tables to be produced is
compared to identify discrepant titles as shown below:

Today, with the support of ML-driven technology, the industry would
do well to consider automating the output validation process. 
An automation solution developed by Beaconcure, checks outputs in
exactly the same way as figures within tables are commonly
compared today. This technology can be used multiple times as data
accumulates, identifying discrepancies in the output. One example of
within table checks and discrepancies are shown below:

Despite its limitations, double programming is used for individual tables, but it does
not compare the output across tables. Within an individual table, the two programs
may produce the same answer, but it may not be correct. This is something we have
seen in our analysis of tables. To overcome this limitation of double programming,
statisticians perform a manual check for consistency across tables. While this will
improve quality, there are shortcomings.

Verify, in addition to performing within table checks, can perform cross-table checks
quickly and consistently for all deliverables. This is achieved by running a set of
standard cross table checks. 

Increase the quality of statistical analysis 
Check the output comprehensively and consistently, both within and across
tables
Greatly reduce the time and effort to perform checks
Improve the productivity of statisticians and improve their job satisfaction
Eliminate all manual steps in the output validation process workflow

The algorithms determine whether a certain check was relevant for particular tables,
so there is no need to do study specific configuration. If a new check is required, it can
be added to the standard set so it is available for all studies, not just one. This
automated approach requires a statistician to resolve discrepancies raised by Verify, a
task often requiring judgment and knowledge of the study. There would also still be a
benefit to a statistician reviewing the main results of the study at a high level, for
example are the results in the tables consistent with the p-values. Automation, while
not replacing the statistician can:

The current gold standard for validation in the industry is 100%
double programming of all analysis datasets, tables, listings and
figures. In a survey conducted by Beaconcure all 25 respondents use
double programming for at least some of the outputs.
This approach, however, does not resolve cross-table discrepancies,
and typically does not account for unanticipated data changes during
clinical trials. Also, as it is a manual exercise, it is also subject to
human error. 
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