Miniproject Assignment:
· The goal of the miniproject is to demonstrate some mastery of one or more of the technologies presented in the course:  Protégé-OWL, Belief Nets, or a rule based technology.  If you have an idea for something not below, discuss it with me. 


· Each of these technologies has strengths and weaknesses.  Each has limitations.   The project will be marked as much for your critical assessment of the technology and its limitations as for the actual achievement.


· Much of the software is experimental.  If you have problems, contact me but don’t let yourself get stuck.  Report the problem.  Find an alternative.


· In the past this exercise has been done primarily with students with strong biological or medical backgrounds.  If you want to take a non-medical example with obvious medical parallels – e.g. faults in cars rather than diagnosis in medicine, feel free to do so.


· Keep track of the knowledge elicitation process and the intermediate results.  The project will be marked as much for your analysis and elicitation as for the results.


· For ontologies, we will want to see that a) they are normalised; b) they classify and the classification does something.


· For belief net projects we will want to see significant propagation and an interesting structure


· For rules based projects we will want to see significant inference and a principled approach, probably with a diagrammatic form, at least drawn by hand. 


· Marking scheme: 
Analysis, elicitation, problem formulation, intermediate representation: 33%
Execution 33%
Critique and review of work: 33%


· Example miniproject topics:


· An ontology for hypertension, arthritis, colds, flu, etc.  Keep it fairly simple but what we will want to see from ontology

· An ontology for some part of anatomy of physiology

· An analysis of one of the classification systems you are familiar with or can find on the net in terms of Cimino’s Desiderata and what you have learned of ontologies

· A belief net for diagnosing some common complaiknt or for suggesting treatments (NB the limited version of HUGIN available has a limit of about 30 nodes.  Netica’s version has slightly fewer limitations.)

· A belief net for some decision problem

· A statistical analysis including utilities for some significant problem based on evidence

A rule based inference algorithm for a clinical problem or other practical problem.



· Decision Support Systems: Examination

Time allowed: Two Hours

Per cent of marks: 40

Answer Question 1 and one of questions 2 and 3.

Marks: 20 points for each question.  40 Marks maximum


Question 1: Guidelines 

QUESTION 1: REQUIRED

All parts of Question 1 refer to the condensed national guideline on the treatment of hypertension in older people, attached. 

A)  Discuss the quality indicators in sense used by GEM for this guideline.  Would you consider it authoritative?  How does it compare to other guidelines you have found on the Web? Give specific examples.






5 points

The quality indicators used by GEM are primarily about the provenance and authority of the guideline and whether it gives explicit instructions on which patients it is for, its scope etc. However, the actual instructions for use include vague statements such as “Thresholds for antihypertensive therapy should be set” which are not at all self contained or explained in the text given.  Sadly this is notunusual.   I don’t expect people to memorise the GEM outline but knowing the broad categories is reasonable. 

This is a clean guideline.  As for comparisons, that depends on what you have looked up.  Since the External asked us to make the exam closed book, the request to refer to explicit material brought in to the exam will not be included in 2005. 

B) Indicate the vocabulary and sketch an  ontology needed to construct a computer assisted guideline from the information to hand.  The ontology should be constructed from independent taxonomies.  Indicate the key relations required.  Indicate ambiguous terms.  Indicate which terms you would expect to have defined and which primitive. 

in the first part of the recommdations section,key notions are highlighted in yellow for concepts and green for likely properties.  (Colour doesn’t matter – these show up well on screens – circles, squares, whatever.)  What I want to see is the major ideas picked out and grouped together sensibly with questions. 

Some obvious categories

Diseases

   Diabetes
   Cardiovascular
  Renal Disase
  Hypertension
  
 Accellerated (malignant)  Hypertension
 
 Diastolic Hypertension – {{Relationship unclear if you are not a medic – if you need more info just say so}}

 Systolic hypertension 

Measurements
   Blood pressure measurement
          Home blood pressure measurement
          Ambulatory blood pressure measurement? monitoring? {needs clarification}

Risks
    Cardiovascular disease {{Can any disease be the subject of risk?}

Lifestyle measures

Treatment {{= “therapy?}}

…

C) Using the notation from ProForm sketch a computer based protocol for such patients.  Provide multiple threads if appropriate or explain why a single thread is adequate.  For each major step indicate any trigger events or constrains which must be satisfied.  Indicate the entry conditions and target conditions and monitoring process clearly.
Where there is insufficient information to determine what to do use a “keystone” placeholder or empty plan but indicate the inputs and outputs insofar as they are defined.



5 points

D) Draw up a plan for eliciting the information required to complete the guideline indicating likely sources for the information.
5 points. 


PROFORMA Standard symbols for reference:  diamond: enquiry. square: action: circle: decision. oval: plan (indicate where plan is expanded). trapezoie: “keystone” placeholder.
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ANSWER sketch

Any flow chart like diagram that captures

     Lifestyle measures ( monitor (
     Drugs

        Thiazide (or dihydropyridine)( add  beta blocker (  etc.

I am looking for the two distinct parallel efforts as a bonus, but will accept an outline of the implied drug regimen.

     TITLE:  Hypertension in older people. A national clinical guideline.

     SOURCE(S):

     Hypertension in older people. A national clinical guideline. Edinburgh (Scotland): Scottish Intercollegiate Guidelines Network (SIGN); 2001. 49 p.     (SIGN publication; no. 49). [158 references]

     ADAPTATION:     Not applicable: Guideline was not adapted from another source.

     RELEASE DATE:     2001 Jan

     MAJOR RECOMMENDATIONS:

     The strength of recommendation grading (A-C) and level of evidence (Ia-IV) are defined at the end of the “Major Recommendations” field.

     Diagnosis and Assessment

     C: A full assessment of cardiovascular risk should be carried out for all hypertensive patients. 

     C: Blood pressure measurement is critical to the management of hypertension. Validated equipment should be used and the recommendations of

     the British Hypertension Society on blood pressure measurement should be followed. 

     C: The normal range for home blood pressure measurements and ambulatory blood pressure monitoring is lower than “normal” surgery or clinic

     values. 

     C: Accelerated phase (malignant) hypertension requires urgent hospital admission for investigation and treatment. 

     Thresholds and Targets for Treating Hypertension in Older People

     C: Both systolic and diastolic hypertension require treatment. 

     C: Thresholds for antihypertensive therapy and targets for treatment should be set. 

     C: Thresholds for antihypertensive therapy should take into account both the level of blood pressure and other risk factors. 

     C: The decision to start treatment should be based on a structured assessment of cardiovascular risk. 

     A: A target blood pressure of <140/90 mm Hg is recommended for older hypertensive patients. 

     A: Even a small reduction in blood pressure is worthwhile if absolute targets prove difficult to achieve. 

     C: Hypertensive patients with diabetes or with renal disease should be considered for specialist referral. Some patients may require further

     investigation and lower target blood pressures may be desirable. 

     Lifestyle Modification

     C: Lifestyle measures aimed at controlling hypertension should be recommended in all cases. 

     A: Overweight and obese hypertensive patients (BMI >25.0) should be encouraged to lose weight. 

     B: Alcohol intake should be reduced when it exceeds 21 units per week for men and 14 units per week for women. 

     A: Sodium intake should be reduced towards a target of <5 g/day. 

     A: Fruit and vegetable consumption should be increased to five portions/day, total and saturated fat consumption reduced. 

     A: Increase physical activity by taking regular exercise. 

     B: All patients should be actively discouraged from smoking. 

     Drug Treatment

     A: Thiazide diuretics are recommended as first line therapy for drug treatment of hypertension in older patients. 

     A: Low doses of thiazide should be used as there is clear evidence that this minimises potential adverse biochemical and metabolic disturbance. 

     A: Beta-blockers can be used as alternative or supplementary therapy to thiazide diuretics in older patients. 

     A: Long-acting dihydropyridine calcium antagonists can be used as alternative therapy to thiazide diuretics or supplementary to other therapy,

     particularly in patients with isolated systolic hypertension. 

     B: Short-acting dihydropyridine calcium antagonists should be avoided. 

     A: Angiotensin converting enzyme inhibitors (ACE) are specifically indicated as first line therapy for hypertension in patients with type 1 diabetes,

     proteinuria, or left ventricular dysfunction. 

     A: In most other hypertensive patients, angiotensin converting enzyme inhibitors are recommended as alternative or supplementary therapy in the

     absence of renal artery stenosis. 

     C: Alpha-blockers may be used as supplementary therapy. 

     A: Aspirin 75 mg daily is recommended for older hypertensive patients who have: 

          no contraindication to aspirin 

          blood pressure controlled to <150/90 mm Hg 

     and any of the following: 

          cardiovascular complications 

          target organ damage 

          cardiovascular event risk >2% per year (20% over 10 years) 

          coronary event risk >1.5% per year (15% over 10 years) 

     C: Single daily dosing of drugs (or, when this is not available, twice daily) should be encouraged. 

     Treatment of Special Groups of Older People

     Type 2 Diabetes

  … SPECIAL INFORMATION NOT INCLUDED…

     Renal Disease

…SPECIAL INFORMATION NOT INCLUDED…

     Definitions:

     Grades of Recommendations:

        A.Requires at least one randomised controlled trial as part of a body of literature of overall good quality and consistency addressing the

          specific recommendation. (Evidence levels Ia, Ib) 

        B.Requires the availability of well conducted clinical studies but no randomised clinical trials on the topic of recommendation. (Evidence levels

          IIa, IIb, III) 

        C.Requires evidence obtained from expert committee reports or opinions and/or clinical experiences of respected authorities. Indicates an

          absence of directly applicable clinical studies of good quality. (Evidence level IV) 

     Statements of Evidence: 

     Ia: Evidence obtained from meta-analysis of randomized controlled trials.

     Ib: Evidence obtained from at least one randomized controlled trial.

     IIa: Evidence obtained from at least one well-designed controlled study without randomization.

     IIb: Evidence obtained from at least one other type of well-designed quasi-experimental study.

     III: Evidence obtained from well-designed non-experimental descriptive studies, such as comparative studies, correlation studies and case studies.

     IV: Evidence obtained from expert committee reports or opinions and/or clinical experiences of respected authorities.

     DEVELOPER(S):

     Scottish Intercollegiate Guidelines Network (SIGN) - National Government Agency [Non-U.S.]

     COMMITTEE:

     Not stated

     GROUP COMPOSITION:

    listed but not included here 

     ENDORSER(S):

     Not stated

     GUIDELINE STATUS:

     This is the current release of the guideline. 

     This guideline was issued in 2001 and will be reviewed in 2003 or sooner if new evidence becomes available.

Question 2:  Bayes Theorem and Belief Nets

Part A) 10  points

Bladder cancer occurs in about 1% of patients referred with  urinary symptoms to a given department of Urology.  A new test has been proposed for the early detection of bladder cancer with the following characteristics:

	
	Bladder Cancer
	No Bladder Cancer

	Test A Postive
	70%
	.1%

	Test A Negative
	30%
	99.9%

	totals
	100%
	100%


: 


a)
What is the prior probability of bladder cancer, p(Bladder Cancer) in this deparment?
1pt

b)
What are the prior odds on bladder cancer O(Bladder Cancer)
1pt

c)
What is the Likelihood Ratio of a Test A Positive for Bladder Cancer
1pt

f)
What are the posterior probability p(Bladder Cancer | Test A positive)
3pt


g)What are the posterior odds O(Bladder Cancer | Test A positive)
1pt

ANSWERS

a)
What is the prior probability of bladder cancer, p(Bladder Cancer) in this department? 1%
1pt

b)
What are the prior odds on bladder cancer O(Bladder Cancer)                   1:99 against
1pt

c)
What is the Likelihood Ratio of a Test A Positive for Bladder Cancer       70/.1=700
1pt


f)What are the posterior odds O(Bladder Cancer | Test A positive)          1/99 *700 = 7:1 (approx)
21pt

g)
What are the posterior probability p(Bladder Cancer | Test A positive)       7/(7+1)=7/8=.875
1pt

=========================================================================

h) Is this test ‘sensitive’? Is it ‘specific’?.  

How many positive results would have to be re-examined to find one bladder cancer if the prior probability in the community is  4:10000?
3 pt

Suppose that the utility for resting is –10 and the utility for missing a bladder cancer is –100,

is it woth testing? Show your results quantitatively.

ANSWERS
h) Is this test ‘sensitive’? Is it ‘specific’?.  – answer: specific – very few false positives.
1pt

  How many positive results would have to be re-examined to find one bladder cancer if the prior probability in the community is  4:10000?   10+4=14
1pt

Suppose that the utility for resting is –10 and the utility for missing a bladder cancer is –100,

is it woth testing? Show your results quantitatively. 14*-10 = -140; 4*-100=-400.  –400<-140, 
therefore it is worth it –  i.e. the disutility of the retesting is less than the disutility of missing a positive cancer.
1 pt.

Part B) 5 Points

Suppose that we have done an extensive study of a set of symptoms and found the following likelihood rations.

L(H, E1)=2; L(H, E2)=3, L(JH, E3)=5; L(H, E4)=4

L(H, E1 & E2)=9; L(H, E1 & E3) = 10, L(H, E1, E4) = 7.6.

From this information what can you say about the ‘conditional independence’ of E1, and each of

E2, E3 and E4??
3

What is the significance of the notion of “conditional independence” to the use of Bayes theorem in clinical problem solving?
2

ANSWERS

Two pieces of evidence are conditionally independent if and only if their likelihood ratios multiply together to get their joint likelihood ratio.  Therefore E1 and E2 are not because 2*3 /= 9. E1and E3 are, because 2*5=10; and E1 and E4 are close because 2*4 = 8 which is not far off 7.6.

Part C)6 points
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Consider the belief net above.  

You are interested in nodes D and E.  All links are strong positive evidence if true and negative evidence is false.  All causal links are independent.   

Indicate the results as +, 0, - where ‘0’ means only a small change.  If you want to hedge your bets and indicate the direction of a small change you can use 0+ or 0-

1.1 What happens successively to C, D, E  and F if

All probabilities are initially set to 50%.

1. Node J is set to true

2. Node K is set to true

3. Node B is set to true

1.2 Reset everything to 50%.  What happens successively to C, D, E and F if 

All probabilities are reset to 50%

4. Node H is set to true

5. Node G is set to true

6. Node J is set to true

Check these out with Hugin

Question 3: Ontologies, Knowledge Representation, and Logic

a)
Explain why in OWL/Protege-OWL we need both the following statements even though hasPart and isPartOf are inverses:



LowerExtremity someValuesFrom hasPart Foot


Foot someValuesFrom isPartOf LowerExtremity




2 pts


What is the literal meaning of the two statements written in words? 







 In predicate calculus? 


2 pts

b)
Arrange the following as they would be arranged by OILed

4 pts

A  =
SameClassAs Infection

  
someValuesFromhasLocation UrinaryBladder

B  =
SameClassAs Condition



someValuesFrom
 hasLocation PartOfUrinaryTract

C  =
SameClassAs Infection



someValuesFrom
hasLocation
UrinaryBladder



someValuesFrom
hasLocation
Ureter

D  =
SameClassAs Infection



someValuesFrom
hasLocation
UrinaryBladder



allValuesFrom
hasLocation
UrinaryBladder

E =
SameClassAs
D



someValuesFrom
hasLocation
Lung

c)
Which, if  any,  of the above “unsatisfiable”
1 pt

========================================================================

ANSERS
B<A<C<F

        <D

E is unsatisfiable because the hasLocation Lung violates the to-class constraint 

===========================================================

d)          A gluten-free meal is a meal which does not include any gluten containing products.


Construct an ontology to express this notion in OWL/OIL
3 pt
                               (Gluten is contained in all wheat products but not anything else)


Given the ingredients Wheat Flour, Rice Flour, 


Wheat Bread, Eggs, Meat, Flour, Sugar,

Chocolate 


Is  the following Gluten-Free –  i.e. will it be classified by Protege-OWL as gluten free?

Why or why not? If it is gluten free, alter the definition so that it is no longer gluten 

free; if it is not gluten free, alter the definition so that it becomes gluten free.


Cake


     someValuesFrom has-ingredient RiceFlour

                                    someValuesFrom has-ingredient Chocolate
                                    someValuesFrom has-ingredient Sugar 
3pt

e)  Express in first order logic:
4 pts

    use the predicates 

          one-place: Auto_immune_process, Arthritis,  Tissue, Animals, Antibodies

         two-place:  causes, caused_by,, suffer-from, reacts_with, have, part-of

     i) “Some auto-immune processes cause arthritis”
1

     ii) “All Rheumatoid arthritis is caused by autoimmune processes”
1

     iii) “All animals which suffer from auto-immune disease have antibodies that react with some tissue which is part of themselves”
2

===================================================

ANWERS

====================================================

Gluten_free_food

   Rice
   Eggs

   Meat
   Sugar

Gluten_food

   Wheat_flour
   Wheat_bread

Other likely topics
· HL7, UML and Terminologies
· Structure of Medical Records
· Ontologies and XML
· Understanding of UMLS and the UMLS Knowledge Sources
· Simple models of time if covered in the course
