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PROBLEM A: Take a Bath
Consider the effects on land from the melting of the north polar ice cap due to the predicted
increase in global temperatures. Specifically, model the effects on the coast of Florida every ten
years for the next 50 years due to the melting, with particular attention given to large metropolitan
areas. Propose appropriate responses to deal with this. A careful discussion of the data used is
an important part of the answer.
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PROBLEM B: Creating Sudoku Puzzles
Develop an algorithm to construct Sudoku puzzles of varying difficulty. Develop metrics to define
a difficulty level. The algorithm and metrics should be extensible to a varying number of difficulty
levels. You should illustrate the algorithm with at least 4 difficulty levels. Your algorithm should
guarantee a unique solution. Analyze the complexity of your algorithm. Your objective should be
to minimize the complexity of the algorithm and meet the above requirements.
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PROBLEM C: Finding the Good in Health Care Systems

Nations have systems for providing health care for their residents. Issues that are often of concern
to people and are often in the news include which systems are better and whether current systems
can be improved. Aspects of these systems vary widely between nations: how they are funded;
whether services are delivered through public, private, or non-profit organizations; whether public
insurance is universal for all residents; who is eligible for assistance; what care is covered,;
whether the latest medical procedures are available; and how much is required as user fees.
Other factors that are often debated in determining the quality of care include: coverage for
complementary care (glasses, dental, prostheses, prescription drugs, etc); which diseases are the
most critical in affecting overall health; percentage of GDP spent on health care; percentage of
health care costs that goes toward labor/administrative/malpractice insurance; ratio of public to
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private spending on health care; per capita spending on health care; growth of per capita spending
on health care; number of participating physicians; per capita sick days; fairness of care in terms
of age, race, gender, socio-economic class; and many more. Adding to the complications are
healthrelated factors such as personal exercise, food availability, climate, occupations of citizens,
and smoking habits.

The World Health Organization (WHO), an agency of the United Nations, is a source of data on
health factors. The annual World Health Report (http://www.who.int/whr/en/index.html) assesses
global health factors and World Health Statistics.
(http://en.wikipedia.org/wiki/World_Health_Organisation) provides health statistics for the countries in
the UN. The production and dissemination of health statistics is a major function of WHO. To many
people, these data and the associated analyses are considered unbiased and very valuable to the
world community. There are many other sources of reliable health data available.

Part I: Describe several different outcomes (metrics) that could be used to evaluate the
effectiveness of a country’s health care system, such as average life expectancy of its residents.
What metric would you use to make comparisons between existing and potential systems? Can
you combine your metrics to make them even more useful in measuring quality?

Part II: 1dentify current sources of data that provide the raw data needed to compute the metrics
you have identified above. You may need to modify your list of metrics based on the availability of
data. Explain why you have selected those data and demonstrate how they can be used to assess
and compare the relative effectiveness of health care systems as they exist in different countries.
Part Ill: Choose at least three of the most important and viable metrics for comparing health care
systems. Justify why these are the most useful for this purpose. Can any of these help measure
the historical change in an existing health care system? Are they measurable and can the data be
easily collected?

Part IV: Use your three (or more) metrics to compare the United States health care system with
one other country that is considered to have good health care using the most recent year for which
you have data. Which country has the better health care system? Is your answer definitive?

Part V: Using your metrics, compare the United States and one other country which is considered
to have poor health care using the most recent year for which you have data. Which country has
the better health care system?

Part VI: Pick a country’s (US or other) health care system and restructure it to improve the system
based on your metrics. Build predictive models to test various changes to determine if the changes
will improve the overall quality of the system. Suggest major change(s) that can improve the
system.
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1997 | 30619 | 325.00 | 390.51 | 2763 |6.94| 69.6 | 17130 | 789 | 18600 | 707.67 | 2.28 | 3.6

1998 | 33282 | 423.00 | 47463 | 2801 |5.73| 69.7 | 17866 | 894 | 19886 | 861.88|2.32 | 4.2

1999 | 33689 | 467.57 | 569.55 | 2887 | 7.76 | 69.8 | 18961 | 1015 | 20249 | 941.99 | 2.38 | 4.8

2000 | 41020 | 538.17 | 616.25 | 2920 |8.23 | 69.7 | 19688 | 1198 | 21626 | 1082.6 | 2.73 | 6.7

2001 | 43344 | 832.04 | 686.37 | 3495 |8.87| 68.3 | 24465 | 1361 | 23544 | 13734289 | 9.1

2002 | 46030 | 941.94 | 788.15 | 3495 | 957 | 68.2 | 24814 | 1710 | 24941 | 1756.5|2.82 | 13

2003 | 53887 | 1095.13 | 969.1 4885 | 9.65| 68.7 | 36149 | 2100 | 25936 | 2199.5|3.08 | 18.9

2004 | 59271 | 1250.64 | 1092.6 | 5376 |10.11| 69.2 | 43008 | 2314 | 26596 | 2625.4 | 3.56 | 29

2005 | 64507 | 1437.67 | 1176.1 | 6091 |15.05| 69.2 | 51946 | 2500 | 28494 |3229.4|3.98 | 51.1

2006 | 70597 | 1671.29 | 1273.7 | 7305 |16.81| 69.2 | 65745 | 2614 | 29628 | 3744.7 | 4.98 | 78.2

07.1 | 20505 | 528.67 | 342.25 | 7867 |5.24 | 69.3 | 17700 | 2693 | 7309 | 874.5 | 4.90 | 93.4

07.2 Z | 19619 | 487.75 | 336.98 | 7962 | 454 | 69.2 | 16720 | 2769 | 7412 | 908.7 |5.01 |100.6

07.3 Z | 19874 | 479.79 | 33352 | 8074 |4.32| 69.1 | 17094 | 2832 | 7731 | 968.2 | 5.13 |107.1

07.4 Z=| 19223 | 408.82 | 332.25 | 8188 | 45 | 68.6 | 18832 | 2897 | 7611 |1041.2|5.34 | 113

08.1 Z | 19703 | 551.97 | 231.79 | 8328 | 513 | 67.9 | 17472 | 2964 | 7726 |987.91|5.21 | 128
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