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Summary

Set the stage for the analysis plan by stating the objective or purpose, hypotheses or
questions to be addressed, and the specific aims of the investigation. In addition, the
introduction identifies who will work on the study and in what capacity, and where the study
results will ultimately be presented if public presentation is appropriate and expected. As an
analyst, you may have already discussed these matters with the project team. But putting
them in writing and in your own words is an opportunity to clarify any misunderstandings.
Often members of the team have different ideas about the scope of the study, so it is
important to agree on the aims and objectives up front. Moreover, this gives the analyst an
opportunity to step foot into the realm of the investigative team’s field. Much of this
information may have been presented somewhat vaguely in a proposal, but re-stating it here
in concise but specific language will help to focus the team and the upcoming work.
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Objectives, Hypotheses or Questions, and Aims

Introduction

Objectives are the broader reasons or purposes for the undertaking. Hypotheses are
proposed explanations for observable phenomena. Research questions pertain to
exploratory studies where the outcome is not necessarily predictable. Aims are the general
methods or approaches that will be used to test the hypotheses or explore the research
questions.

Objectives

Open with a brief statement about the purpose of the inquiry. The objective or purpose of the
study is its potential significance and impact on the field in the case of scientific investigation,
or on the client’s strategy or operations if you are working for a commercial or advocacy
group. Here are some examples of objectives:

= Test a new drug intervention to reduce blood-sugar levels in patients with diabetes.

= Determine which is the best among common methods for eradicating the mosquito vector
for dengue fever.

= Determine the most effective outreach method for encouraging residents of impoverished
villages in sub-Saharan African countries to register for a new United Nations assistance
program.

= Determine which states are best candidates for federal-state partnerships to pilot a new
military veterans benefits program intended to replace several existing programs.

Follow the objective with a statement of the significance of the problem noting the relevance
of this work for the field in which the study is being conducted. A summary of the current
knowledge with references provides a foundation for the rationale for conducting the
investigation. Identify any gaps in knowledge that this study might address, and convey how
the work will help to fill such gaps.

Hypotheses

Studies are set up to address either hypotheses, which are based on existing theories, or
research questions, which are purely exploratory in nature. It is more common for research
projects to be based on hypotheses because they are more closely tied to established
science, which means they are driven by previously established knowledge or best practices.
They are more likely to contribute to a body of knowledge, and a statistical probability can be
estimated for their findings.
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Most people tend to think of hypotheses as being associated only with “scientific” studies.
However, explicitly stated hypotheses are necessary and appropriate for any study where
there is an expected outcome that can be refuted by evidence, even if the domain of
investigation is not a classic field of science. For example, your client may be an advocacy
group focused on resettlement of immigrant refugees. Studies of other populations have
suggested to them that a new method of outreach through social media is more effective
than traditional media in encouraging refugees to register for available services. With proper
data collection and analysis, this may be a refutable claim and thus qualifies as a hypothesis.
Some example hypotheses are as follows:

= Drug A can safely and effectively reduce blood sugar in diabetic patients.

= Pamphlets distributed at food markets are more effective than broadcast or print media
advertisements in increasing the rate of pre-registration for a new vaccine in
impoverished villages.

Questions

Not all endeavors have an expected outcome that is refutable. Some are simply exploratory
in nature, and research questions are more suitable than hypotheses. Some examples are
as follows:

= In lower income neighborhoods, which intervention is most effective at reducing the
mosquito vector for dengue fever: 1) an educational program aimed at preventing
standing pools of water, 2) subsidies for mosquito nets and window screen maintenance,
or 3) traditional chemical fogging programs?

= Which states have combined military veteran populations that are most representive of
the national veteran population, and whose combined veteran populations suggest that
pilot participation of those states would approach but not exceed the federal dollars
allotted for a five-year pilot program?

Aims

An aim describes how the study team will address the hypothesis or question. There may be
more than one aim per question. However, each aim should be directly linked to a specific
hypothesis or question. The following aims might be appropriate for the example hypotheses
and questions, above:

= We will conduct a randomized clinical trial of drug A versus currently accepted treatments
with drugs B and C to determine if A is equally safe yet more effective in reducing blood-
sugar levels in pre-diabetic patients.

= We will conduct a randomized trial of 25 remote villages, clustered by tribal affiliation, to
determine which of three outreach methods result in the highest rate of pre-registration
for a new vaccine: 1) pamphlets distributed by community merchants at food markets, 2)
local radio advertisements, or 3) print media advertisements.
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= We will conduct a prospective cohort study of lower income neighborhoods to determine
which of three interventions is most effective at reducing the mosquito vector for dengue
fever: 1) an educational program aimed at preventing standing pools of water, 2)
subsidies for mosquito nets and window screen maintenance, or 3) traditional chemical
fogging programs?

= We will conduct an iterative series of observational analyses and actuarial projections to
identify the set of U.S. states most suitable for a five-year federal-state partnership pilot
for a veterans benefit program. Observational statistics from existing veterans databases
will serve as baseline data for the actuarial projections of total veterans who meet the
demographic and socioeconomic eligibility criteria and are who are most likely to enroll in
the new program. Iterative analyses will proceed until the set of states is identified that
best represents the national veteran population and whose projected pilot program costs
will not exceed allocated funds.

Identify the Project Team

In a table, list the full name, degrees, and affiliations of each member. Also list the role that
each one is expected to fulfill. In most circumstances, it is best to identify the project lead,
who is usually the main author if publications are to ensue. Stating the names and roles of
each member at the outset avoids problems down the road.

It is surprising how common are misunderstandings about roles. An illustration in academia
is assumptions that are made about authorship of publications resulting from the work. For
example, junior statisticians who assist in analysis may hope for or expect to be credited as
authors while other team members may think differently. Less experienced clinicians may not
envision authorship for any of the statisticians. Senior team members may not plan to credit
the data collection and processing staff. Journals sometimes provide guidance for defining
authorship-worthy contributions. If so, the guidance should be consulted at this time.

Beyond credits, the project team table should define responsibilities for each team member.
The responsibilities included in the table should be as comprehensive as possible. For
example, if a data collection and processing staff is identified as well as the statisticians/
analysts, the two groups may assume that the other will take responsibility for data cleaning
unless arrangements are made in advance and indicated in the table.

The project team table can be expanded to include other information as appropriate. This
might be contact information, estimates of level of effort (e.g., full-time equivalencies), and
the identity of back-up or support staff for some or all roles.

The table below presents some common roles and responsibilities to consider including.
Small projects may have only two or three persons listed and only a handful of roles and
responsibilities dispersed among them. Large projects may list many persons and include
roles, responsibilities, and other details not listed here. The responsibilities listed here are
only notional and may be redistributed among roles or changed as appropriate for your
situation.
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Table 5.1 Common Project Team Roles and Responsibilities
Role Responsibility

Principal investigator/project  Principal subject matter expert; responsible for the overall project and final
director product(s); primary author of publications; responsible for adherence to
human subjects research requirements

Co-investigator Additional subject matter expert; assists principal in all responsibilities

Lead statistician/analyst Develops study design; drafts analysis plan; leads or conducts all
quantitative analyses; interprets findings for investigators; writes methods
and findings sections of reports and publications

Junior statistician Assists lead statistician in all matters; performs final data cleaning efforts

Data collection roles Collects raw data (e.g., laboratory, survey, or clinical data) or acquires
secondary data (e.g., public or commercial files for secondary data
analysis)

Data preparation and Converts data to a form usable by programmers and/or statisticians;

processing roles responsible for initial data cleaning

Programmer May write and execute computer programs for any project stage or task,

including data capture, processing, cleaning, analysis, or reporting.

Editor/illustrator Edits manuscripts and reports; assists principal investigator with
publication

Identify the Target Audience

An ultimate goal of any investigation is to disseminate the results to some audience.
However, just as unstated assumptions about roles can lead to trouble downstream, so too
can misunderstandings about the targeted audience. The target audience may be a small
group internal to your organization, the management staff of the client’'s commercial
enterprise, academics or clinicians in a particular branch of study, public policy decision
makers, or even the general public.

While disagreements regarding audience scope are rare, the details of dissemination are
often subject to differences. For example, the client or principal investigator may want to
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exercise complete control over whether and how results are disseminated. He or she may
wish to bury negative findings or findings that are contrary to his or her beliefs. Alternatively,
if the findings are auspicious he or she may want to attempt publication in a highly
prestigious journal that is not likely to take interest in a modest study. Analysts and
statisticians, on the other hand, may wish to publish any findings in any journal in order to
grow their curriculum vitae and support academic job security.

These can be difficult matters to discuss, and hence are too often put aside. We strongly
recommend that they be openly addressed in the introductory section of the analysis plan,
even to the extent of identifying appropriate journals or other venues, reviewing the
requirements of those venues, and summarizing why the results might be of interest to the
targeted audience.
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About This Book

Purpose

Data Analysis Plans: A Blueprint for Success Using SAS® is a getting started guide to
building an effective data analysis plan with a solid foundation for planning and managing
your analytics projects. Data analysis plans are critical to the success of analytics projects.
When implemented effectively, they facilitate team focus and communication through a
mutual understanding of goals, data, and methods. In this way, workflow is improved and
client expectations are well managed. This book provides step-by-step instructions to write,
implement, and update your data analysis plan. It emphasizes the concept of an analysis
plan as a working document that is updated throughout the life of a project, and may evolve
into a sound and comprehensive draft for a final report or publication.

Is This Book for You?

This book was written primarily for applied statisticians and data analysts in the early stages
of their career, when they are building foundational knowledge for performing data analyses
in a consultative role. Analysts in environments such as university research support centers,
corporate or government strategic planning and analysis departments, and private endeavors
such as think tanks and management consulting firms will find this book helpful. However,
this book also provides more experienced SAS users with the opportunity to adjust how they
plan and conduct analytic projects. For them, the book can serve as a guide for establishing
more fruitful and productive relationships with collaborators and clients. Subject areas
include medical research, public health research, social studies, educational testing and
evaluation, and environmental studies.
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Prerequisites

While a basic knowledge of SAS is assumed, SAS code and program examples are given. It
is assumed that the reader has some experience with the SAS data step and SAS procedure
syntax.

Scope of This Book

The book explains how analysis planning is comparable to a home construction blueprint.
Just as a blueprint adheres to local building codes, an analytics support group should have
analysis policies to guide all of their analysis planning. The book shows you how to develop
these policies. Guidance is then provided for identifying project team players and roles, and
developing clear questions or hypotheses that directly address project goals and are suitable
given the available data. The ensuing chapters cover the importance of describing the data
sources and fields in the shared plan, and conducting and reporting data explorations to
reveal and resolve potential problems such as outliers and unsuitable data value
distributions. Next, the book demonstrates how to present the analyses that are appropriate
for the agreed upon questions or hypotheses. The final chapters explain why and how to
document potential conclusions and study weaknesses, and how to implement the plan with
the goal of turning it into final report or publication.

The book is not a primer on inferential statistical methods required for most analyses. It is
assumed that the statistician or analyst has sufficient training to choose statistical methods
that are appropriate for their project, and understands the mathematical assumptions
required of those methods.

About the Examples

Software Used to Develop the Book's
Content

SAS BASE 9.4
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Example Code and Data

You can access the example code and data for this book by linking to its author page at
http://support.sas.com/publishing/authors. Select the name of the author. Then, look for the
cover thumbnail of this book, and select Example Code and Data to display the SAS
programs that are included in this book.

If you are unable to access the code through the Web site, send e-mail to
saspress@sas.com.

Using SAS® University Edition? You can download SAS® University Edition for free, directly
from SAS, then use the code and data sets provided with this book. Get started by visiting
http://support.sas.com/publishing/import_ue.data.html.

Additional Resources

Although this book illustrates many analyses regularly performed in businesses across
industries, questions specific to your aims and issues may arise. To fully support you, SAS
Institute and SAS Press offer you the following help resources:

= For questions about topics covered in this book, contact the author through SAS Press:

0 Send questions by email to saspress@sas.com; include the book title in your
correspondence.

0 Submit feedback on the author’s page at http://support.sas.com/author_feedback.

= For questions about topics in or beyond the scope of this book, post queries to the
relevant SAS Support Communities at https://communities.sas.com/welcome.

= SAS Institute maintains a comprehensive website with up-to-date information. One page
that is particularly useful to both the novice and the seasoned SAS user is its Knowledge
Base. Search for relevant notes in the “Samples and SAS Notes” section of the
Knowledge Base at http://support.sas.com/resources.

= Registered SAS users or their organizations can access SAS Customer Support at http://
support.sas.com. Here you can pose specific questions to SAS Customer Support; under
Support, click Submit a Problem. You will need to provide an email address to which
replies can be sent, identify your organization, and provide a customer site number or
license information. This information can be found in your SAS logs.
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Keep in Touch

We look forward to hearing from you. We invite questions, comments, and concerns. If you
want to contact us about a specific book, please include the book title in your
correspondence.

To Contact the Author through SAS Press

By e-mail: saspress@sas.com
Via the Web: http://support.sas.com/author_feedback

SAS Books

For a complete list of books available through SAS, visit http://support.sas.com/bookstore.
Phone: 1-800-727-3228
Fax: 1-919-677-8166
E-mail: sasbook@sas.com

SAS Book Report

Receive up-to-date information about all new SAS publications via e-mail by subscribing to
the SAS Book Report monthly eNewsletter. Visit http://support.sas.com/sbr.

Publish with SAS

SAS is recruiting authors! Are you interested in writing a book? Visit http://support.sas.com/
saspress for more information.
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