Quantitative Papers

NOTE:  This is general information meant to help you in writing your paper.  It is not meant to consider every possibility, nor is it meant to be an exact template of what you need to do.  When in doubt, use your best judgment.

General:

Use tables to summarize information where appropriate

Avoid direct quotes

Good qualitative and quantitative papers are not mutually exclusive.  The goal in each is to produce a convincing argument, and each will use qualitative arguments to do so. Each will also use quantitative arguments.  The difference is that more in depth quantitative analysis as well as justification of that analysis is expected of a quantitative paper.

REMEMBER YOUR AUDIENCE:  If you do an amazing quantitative analysis, but the reader (an intelligent person, but without a specific knowledge of decision analysis) cannot understand your argument, then your argument is ineffective.

Some of the important elements of a quantitative analysis are discussed below.

Decision Tree:

You will definitely have at least one decision tree in your paper.  However, you have a choice of how much information to encode in your decision tree.  You will find the expected value both for each branch of the tree and for each option.

As an example, 3 possibilities of trees are (in order of increasing complexity)

1) Probability of each branch occurring is calculated

2) Expected cost of each branch is determined (for use in cost-benefit analysis)

3) Utility value of each branch is determined (i.e. you encode a variety of criteria such as cost, international good will, etc. numerically and find the expected utility of each branch)

Model must remain connected to reality – if start encoding too many unknowns, can end up with a model that is almost worthless because it is impossible to determine its relation to the true state

Other models:

Your quantitative model (i.e. decision tree) will most likely not be able to reflect all the issues surrounding a given decision.  You can introduce a separate quantitative tool (i.e. a utility estimate or a good/neutral/bad table) to help quantify these variables separately from your decision tree.  It is also acceptable to include qualitative discussion of issues to supplement the results of your quantitative analysis.

Introducing numbers:

Transparency is key.  Generally you will try to get numbers from credible sources.  It is essential to cite those sources in your paper.  It is sometimes appropriate to estimate numbers that are not given but are essential to a given analysis.  For instance, if doing a cost-benefit analysis, you might determine that you need the cost to the government of each civilian death due to vaccination.  You should search the literature to find CREDIBLE sources for these costs.  Here are three things could occur:

1) You find a fairly standard estimate for the cost of administering vaccinations, and use that in your analysis, citing your source

2) You find either only one uncertain source for the estimate of cost per death or multiple conflicting estimates of the cost.  If this occurs, you can choose an estimate that seems reasonable, cite your sources, base your analysis on the chosen number, and give the results of that analysis. Given the known uncertainty/variance in the number, you should then do a sensitivity analysis on that variable.

3) You don’t find a number for the cost per life, but you decide (or see a reference in a credible source stating) that 10 years of projected income is a good estimate for cost of life.  You should state clearly in your paper that this is a projected number, state your rationale for using that number, cite sources if necessary, and then use that number in your analysis.  Again, given known uncertainty in number, you should then include that variable in your sensitivity analysis.

Sensitivity Analysis

There will be a variety of numbers in your analysis, so doing a sensitivity analysis on all the numbers would be overwhelming and would give the reader no indication of which of these numbers are important.  When doing the sensitivity analysis, you should use your knowledge/intuition to determine the most important/uncertain numbers to analyze.  These numbers could include either numbers that you introduce (i.e. the cost per life in the previous example) or numbers that you are given. If you analyze numbers that you are given, you do not have to dispute the source of the number or prove why the number could be wrong.  If the number is a known estimate and the results of the analysis are highly dependent on it, there is intrinsic justification for a sensitivity analysis.  That said, a one-line justification of a specific reason that the number could be incorrect is not always inappropriate.

When doing a sensitivity analysis, you determine the effect that changing a variable (i.e. a cost or probability) has on the output of the model (and thus your recommendation).

You can include your graphs, etc. in the appendix for the interested reader, but should include a summary of your sensitivity analysis (of all variables chosen) in the text of your paper.  Specifically, the transition point is a nice value to include (i.e. the cost per lost life would have to be lower than $20000 to switch the preferred alternative from Option X to Option Y).   It is also nice to include some indication of how sensitive the model is to changes in the given variables (this can be a qualitative measure).

It is also possible to determine the effect of joint variation of 2 variables.

