
Mathematics in the Modern World – Information about Exam #1 

The exam will take place on Thursday, June 27th and Friday, June 28th in class at the regularly 

scheduled time.  Thursday’s portion of the exam will be conceptual essay-type questions.  Friday’s 

portion of the exam will be more activity-based:  you will be expected to interpret data, calculate 

probabilities, and construct and exam charts (much like our in-class activities).   

The following represent a sampling of possible essay questions: 

(1)  Discuss the impact of living in an information age – the age of “Big Data.”  How does 

having so much information available work to our advantage?  How does it work to our 

disadvantage?  What has been the overall effect of having so much readily available 

information?  How does this information age compare to others in humanity’s past? 

(2) Describe the sequence of events that led to the crash of the housing market in 2007-

2009.  Describe the nature of leverage and the role that it played.  How does this 

compare to the events leading up to the Great Depression in 1929?  What should we 

learn from this? 

(3) Describe the differing nature of risk and uncertainty (according to our class 

discussions), and comment on the dangers in mistaking uncertainty for risk.  Cite at 

least two specific examples from The Signal and the Noise that justify your claims.  In 

each of these examples, what were the consequences of uncertainty masquerading as 

risk?  How might the situation have been more effectively handled?   

(4) Describe what it means to say that two variables are correlated.  Does correlation 

necessarily imply causation (and, if not in all cases, does it in some)?  Support any 

claims that you make with examples. 

(5) What recommendations does Silver give for improving predictions (that is, finding the 

signal amongst the noise)?  Provide at least three.  Once again, use specific examples to 

illustrate any claims. 

(6) Why is it so difficult to make predictions about the economy?  What errors are 

commonly made in this practice?  What recommendations can we make when applying 

these principles to similar situations? 

(7) Define extrapolation and comment on potential errors involved in its practice.  Using 

the stock market as context, explain why past performance is not necessarily indicative 

of future results.  What other factors are there to consider, then, when making a 

prediction (particularly about stocks)? 

(8) Describe the philosophy and purpose of Bayes’ Theorem and how it can be used to 

improve predictions.  How does it differ from other approaches (such as frequentism)?  

Give a specific example of how Bayes Theorem can help improve or clarify a prediction.   

(9) A note:  you can also expect “personalized” versions of these questions.  For example:  

Suppose you are preparing to buy a home.  In light of the housing crash from several 

years ago, what factors relating to the housing market are important for you to 

consider?  Another example:  according to our class discussions, what factors should 

you consider before investing in the stock market?   



The following represent a sampling of skills and ideas that may appear on the activities-based 

portion of the exam: 

(1)  You should have basic proficiency with data collection and interpretation (this includes 

knowing how to input the data into Excel and using this to display charts, etc). 

 Create and analyze scatterplots (one variable on the x axis and one variable on 

the y axis) to determine if two variables are correlated. 

 Create and analyze various other types of charts that help to display potential 

data patterns (this, of course, will vary, but some that the class found helpful 

during class activities were bar charts, line charts, for example). 

 Appropriately create and label all charts (including titles and units).   

(2) Know how to program a formula with Microsoft Excel (such as summing over an entire 

column, calculating percent change, etc) in order to help in data analysis. 

(3) Know how to calculate basic probabilities, including knowing how to use conditional 

probability, and, more specifically, Bayes’ Theorem. 

Notice that each of these activities and skills are based off of class activities.  As such, your 

homework assignments are a good source of knowledge (and practice) for this portion of the exam.  

For example, it may be helpful to rework (or review, at the very least) some of the data collection 

and interpretation assignments to make sure you know are familiar with the processes and 

appropriate formulas).   


