ECON 306: The Economics of Health ( Education

Internal Assessment Assignment 2007

(worth 15% with plussage)
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Answer the questions in the spaces provided on this question sheet. You should do this work on your own (i.e. not in groups).

Please hand in your assignment to my “pigeon box” near the secretaries’ offices in the Economics Department either by Friday 5 October (i.e. the end of the 2nd-last week of semester) or, alternatively, you are very welcome to hand it in by Friday 12 October (the last day of semester). 

Make sure you have recorded your name and student ID number in the spaces provided above.

You can pick up your marked assignments from the Departmental Secretary, Brenda Tustin (Room 706), on or after Friday 19 October (one week later; and 6 days before the final exam).

1.
Suppose you work for the US-based Center for Disease Control (CDC), and you are in charge of choosing a Programme to respond to the anticipated change in disease patterns associated with climate change. (For example, higher temperatures, rainfall and humidity are expected to increase the spread of mosquitoes and hence the incidence of malaria and yellow and dengue fevers.)


Climate scientists have told you that there are five possible mutually-exclusive ‘states of nature’ in terms of climate change scenarios that may eventuate: S(1), S(2), S(3), S(4) or S(5). Unfortunately, the scientists cannot tell you how likely these states of nature are, just that they are all possible.


Furthermore, epidemiologists have estimated the number of lives that will be saved worldwide over the next 50 years by each Programme (PR) for each of the five ‘states of nature’, as represented in this table:



S(1)
S(2)
S(3)
S(4)
S(5)

PR(1):
100 million
135 million
 75 million
22 million
20 million


PR(2):
110 million
 50 million
 13 million
38 million
40 million


PR(3):
 75 million
23 million
50 million
25 million
30 million


PR(4):
 15 million
 5 million
 55 million
30 million
4 million

(a)
Which Programme would you recommend according to each of the following decision criteria?


(Please circle one PR for each criterion)

Maximax criterion:
PR(1)
PR(2)
PR(3)
PR(4)

Maximin criterion:
PR(1)
PR(2)
PR(3)
PR(4)

Minimax regret criterion:
PR(1)
PR(2)
PR(3)
PR(4)

Laplace criterion:
PR(1)
PR(2)
PR(3)
PR(4)


Index of pessimism of 0.7:
PR(1)
PR(2)
PR(3)
PR(4)

[1 mark each]

(b)
Suppose that the climate scientists undertake more research, that enables them to estimate the likelihoods of S(1), S(2), S(3), S(4) and S(5) occurring: their probabilities = 0.20, 0.15, 0.35, 0.20 and 0.10 respectively. 

What are the expected values (i.e. “returns”, () and standard deviations (“risks”, () of the four Programmes? Record your answers in the table below, and then represent each Programme in the diagram as well. (Use the space immediately below to show your workings, if you wish.)

If you were risk averse (i.e. you’ll only accept more risk if you also get more return), how would you rank the four Programmes (be sure to note any possible ties between them or ambiguities). (Hint: Given risk aversity, what general shape are your indifference curves with respect to ( and (? Upward-sloping or downward-sloping? And what difference does different curvatures make to the relative desirability of the Programmes?)

[8 marks]

Workings (optional):

	
	(
(return)
	(
(risk)

	PR(1)
	
	

	PR(2)
	
	

	PR(3)
	
	

	PR(4)
	
	



Rankings of the four Programmes and an explanation:

2.
Suppose that as a result of the future climate change referred to above, malaria were to become a problem in the north of New Zealand. Suppose you live in the north and that there is a 15% chance of you catching malaria in a given year, and that if you catch it there is a 5% chance that it will kill you. 


Fortunately, there is a range of medicines (e.g. mefloquine) that you can take to avoid catching malaria (and hence eliminate your risk of dying from it). If the maximum you are willing to pay for these medicines is $2000 per year (i.e. approximately $5.50 per day), what is your implied value of (statistical) life?

[4 marks]

Workings (optional) & answer:

3.
(From last year’s Final Exam:) 

For a person with a heart defect who would die immediately unless treated, which of the following two treatments is the most cost-effective in terms of cost per Quality-Adjusted Life Year (QALY) gained? Show your workings and explain your answer.


The discount rate is 5% and assume that, except for the $15,000 for the pacemaker, the costs and benefits are incurred/received at the end of each of the years referred to. 

Note: The present value of an annuity of a per annum for n years at r rate of discount is:
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Drug Therapy and Minor Surgery: The drugs cost $4000 per year and sustain the patient for an additional 10 years (and then she dies). After seven years, she also has to have an operation that costs $5000. Her health-related quality of life (HRQoL) due to this overall treatment is 0.85.

Implantation of a Pacemaker: This costs $15,000 immediately and sustains the patient for an additional 15 years (and then she dies). She also requires annual check-ups costing $1000 each. Her HRQoL due to this overall treatment is 0.95.

[6 marks]

Workings & answer (use the next sheet too, if you need to):

Workings & answer (continued):

4.
Consider a 80 year old woman whose life expectancy is 9 years. Because she has problems with her knees, she is in pain, and not able to lead as active a life as other women of her age.

Without knee replacement surgery, her health-related quality of life (HRQoL), as represented by the EQ-5D health state classification system, is as profiled on the left-hand side of the table below. On the other hand (knee?), if she has surgery her HRQoL, as represented by the EQ-5D, would be as on the right-hand side of the table. The New Zealand tariff of EQ-5D health state preference values is reproduced on the final page below, so that you can look up the corresponding health state preference values.

Complete the table (using a 6% discount rate), and then calculate the (discounted) QALYs gained from surgery (relative to no surgery). (Please feel free to reproduce the table in Excel, and perform your calculations there if you wish ...)

(a)
If the operation costs $40,000 (immediately, at the start of Year 1), what is the cost per QALY gained from surgery?

(b)
Does this represent good value for money? See if you can find any contemporary ‘real world’ estimates of costs per QALY for New Zealand (preferably) or overseas (if necessary) to support your answer.

[10 marks]


Without surgery
With surgery

	Year
	EQ-5D

health state
	HRQoL

value

(see table)
	Discount factor

(at 6%)
	Discounted

HRQoL value
	EQ-5D

health state


	HRQoL

value

(see table)
	Discount factor

(at 6%)
	Discounted

HRQoL value

	1
	21121
	
	
	
	21211
	
	
	

	2
	21121
	
	
	
	21111
	
	
	

	3
	32121
	
	
	
	11111
	
	
	

	4
	32121
	
	
	
	11111
	
	
	

	5
	32221
	
	
	
	11111
	
	
	

	6
	32221
	
	
	
	11111
	
	
	

	7
	32222
	
	
	
	11111
	
	
	

	8
	32232
	
	
	
	11111
	
	
	

	9
	32232
	
	
	
	21121
	
	
	

	
	
	
	TOTAL:
	
	
	
	TOTAL:
	


QALYs gained from the surgery:

(a) Cost per QALY gained:

(b) Good value for money?(use the next sheet too, if you need to)

Answer (continued):

Table A3: Tariff of EQ-5D health state preference values of New Zealanders*
	Health state
	value
	Health state
	value
	Health state
	value
	Health state
	Value
	Health state
	Value
	Health state
	Value
	Health state
	Value

	11111
	1.000
	12133
	0.164
	13232
	0.171
	21331
	0.317
	23131
	0.202
	31231
	0.256
	32331
	0.171

	11112
	0.704
	12211
	0.711
	13233
	0.079
	21332
	0.225
	23132
	0.110
	31232
	0.164
	32332
	0.079

	11113
	0.395
	12212
	0.619
	13311
	0.409
	21333
	0.133
	23133
	0.018
	31233
	0.072
	32333
	-0.013

	11121
	0.716
	12213
	0.310
	13312
	0.317
	22111
	0.649
	23211
	0.348
	31311
	0.402
	33111
	0.286

	11122
	0.624
	12221
	0.631
	13313
	0.225
	22112
	0.557
	23212
	0.256
	31312
	0.310
	33112
	0.194

	11123
	0.316
	12222
	0.539
	13321
	0.330
	22113
	0.249
	23213
	0.164
	31313
	0.218
	33113
	0.102

	11131
	0.420
	12223
	0.231
	13322
	0.238
	22121
	0.569
	23221
	0.268
	31321
	0.322
	33121
	0.206

	11132
	0.328
	12231
	0.335
	13323
	0.146
	22122
	0.477
	23222
	0.176
	31322
	0.230
	33122
	0.114

	11133
	0.236
	12232
	0.243
	13331
	0.250
	22123
	0.169
	23223
	0.084
	31323
	0.138
	33123
	0.022

	11211
	0.782
	12233
	0.151
	13332
	0.158
	22131
	0.273
	23231
	0.188
	31331
	0.242
	33131
	0.126

	11212
	0.690
	12311
	0.481
	13333
	0.066
	22132
	0.181
	23232
	0.096
	31332
	0.150
	33132
	0.034

	11213
	0.382
	12312
	0.389
	21111
	0.721
	22133
	0.089
	23233
	0.004
	31333
	0.058
	33133
	-0.058

	11221
	0.703
	12313
	0.297
	21112
	0.629
	22211
	0.636
	23311
	0.334
	32111
	0.357
	33211
	0.272

	11222
	0.611
	12321
	0.401
	21113
	0.320
	22212
	0.544
	23312
	0.242
	32112
	0.265
	33212
	0.180

	11223
	0.302
	12322
	0.309
	21121
	0.641
	22213
	0.235
	23313
	0.150
	32113
	0.173
	33213
	0.088

	11231
	0.406
	12323
	0.217
	21122
	0.549
	22221
	0.556
	23321
	0.254
	32121
	0.278
	33221
	0.193

	11232
	0.314
	12331
	0.321
	21123
	0.240
	22222
	0.464
	23322
	0.162
	32122
	0.186
	33222
	0.101

	11233
	0.222
	12332
	0.229
	21131
	0.345
	22223
	0.155
	23323
	0.070
	32123
	0.094
	33223
	0.009

	11311
	0.552
	12333
	0.137
	21132
	0.253
	22231
	0.260
	23331
	0.175
	32131
	0.198
	33231
	0.113

	11312
	0.460
	13111
	0.437
	21133
	0.160
	22232
	0.168
	23332
	0.083
	32132
	0.106
	33232
	0.021

	11313
	0.368
	13112
	0.345
	21211
	0.707
	22233
	0.076
	23333
	-0.009
	32133
	0.014
	33233
	-0.071

	11321
	0.472
	13113
	0.253
	21212
	0.615
	22311
	0.406
	31111
	0.429
	32211
	0.344
	33311
	0.259

	11322
	0.380
	13121
	0.357
	21213
	0.306
	22312
	0.313
	31112
	0.337
	32212
	0.252
	33312
	0.167

	11323
	0.288
	13122
	0.265
	21221
	0.627
	22313
	0.221
	31113
	0.245
	32213
	0.160
	33313
	0.075

	11331
	0.393
	13123
	0.173
	21222
	0.535
	22321
	0.326
	31121
	0.349
	32221
	0.264
	33321
	0.179

	11332
	0.301
	13131
	0.277
	21223
	0.227
	22322
	0.234
	31122
	0.257
	32222
	0.172
	33322
	0.087

	11333
	0.209
	13132
	0.185
	21231
	0.331
	22323
	0.142
	31123
	0.165
	32223
	0.080
	33323
	-0.005

	12111
	0.725
	13133
	0.093
	21232
	0.239
	22331
	0.246
	31131
	0.269
	32231
	0.184
	33331
	0.099

	12112
	0.633
	13211
	0.423
	21233
	0.147
	22332
	0.154
	31132
	0.177
	32232
	0.092
	33332
	0.007

	12113
	0.324
	13212
	0.331
	21311
	0.477
	22333
	0.062
	31133
	0.085
	32233
	0.000
	33333
	-0.085

	12121
	0.645
	13213
	0.239
	21312
	0.385
	23111
	0.361
	31211
	0.415
	32311
	0.330
	
	

	12122
	0.553
	13221
	0.343
	21313
	0.293
	23112
	0.269
	31212
	0.323
	32312
	0.238
	
	

	12123
	0.244
	13222
	0.251
	21321
	0.397
	23113
	0.177
	31213
	0.231
	32313
	0.146
	
	

	12131
	0.348
	13223
	0.159
	21322
	0.305
	23121
	0.282
	31221
	0.335
	32321
	0.250

	12132
	0.256
	13231
	0.264
	21323
	0.213
	23122
	0.190
	31222
	0.243
	32322
	0.158

	
	
	
	
	
	
	23123
	0.097
	31223
	0.151
	32323
	0.066


(





(








* From N Devlin, P Hansen, P Kind & A Williams (2000), “The health state preferences and logical inconsistencies of New Zealanders: A tale of two tariffs”, Discussion Paper 180, Centre for Health Economics, The University of York. Also see, by the same authors (2003), “Logical inconsistencies in survey respondents’ health state valuations – a methodological challenge for estimating social tariffs”, Health Economics 12, 529-44.
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