

AUDI 530B, September 9, 2026
INSTRUCTOR TA: Do you have the slides on Canvas for today's lecture?
No?
The slides.
I could send the slides to you, Sarah and you share it and then I start. IT is not -- I'm sorry.
Does it work for you? Turn it on?
You receive it, Sarah?


STUDENT: Not yet.
I sent it on WhatsApp, by the way.


INSTRUCTOR TA: All of you have slides...
Good?
Working yesterday?
Anyone -- remote control for this?


STUDENT: Check inside the cupboard there?


INSTRUCTOR TA: All you have the slides?
So today's lecture we will start talking about clinical decision analysis. I will start part of the lecture for today and then I speak -- doctor Shahnaz
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will complete it. It's like a statistical method help us to detect diagnostic...audiology test.
And clinical decision analysis could be used like in different fields. Not only medical field.
This is the concept we are going to cover today. Okay. So terminology.
So first the...true positive rate. Fraction of the disease person who tested positive by our test.
And specificity(?)is...correct rejection and correct negative. Fraction of the healthy population who are tested negative by the test.
And then...value means the fraction of people who have positive test results and truly have the disease. Negative predicted value is the portion of people who are negative for the test and truly don't have the disease.
Make sense?
Okay. And then the likelihood ratio. That means for example, if a person has a positive test result is -- the likelihood ratio of him is six. This means a person who has positive results has six times more likely...sensitivity...and likelihood ratio are like specific for each test. But for the positive and negative predictive value are also affected by the prevalence of the disease.



So for example, if you use the same test test two different populations with two different prevalence of the disease the positive and negative...will be different. If you use the same test as a screening tool...will be variable because the prevalence is not 100 percent like you tested in a group of disease person. Make sense?
And then the decision matrix. You have this?
Two curves. Normal distribution curves.
So the curve to the right -- is normal distribution of all the population who have the disease. And curve to the left, green curve, distribution of person who don't have the disease or healthy person.
This line is the criteria.
What means the criteria is like cut off or certain number we decide if a person has this value or more, test is positive and person has disease and if the -- this means the -- test result is negative and we don't have the disease. Okay?
So talking about this curve, for the disease person, this area, this area of the red curve, to the right of the criteria, is the sensitivity or hit rate or true -- because they are considered positive by the criteria and they have the disease.



Make sense?
But this part of the curve of the red curve, to the left of the criteria, the miss, means that the population who already have the disease and tested negative by the test.
Make sense? This is hit rate and this the miss rate. Green curve, the healthy population, for the green curve, this part of the curve is the correct prediction. Mean like the -- the population who don't have the disease and tested negative.
And this part of the green curve is false alarm. Mean tested positive but they don't have the disease.
Any questions? This is the main idea of the lecture.
Clear? Any questions?
We have hit rate, sensitivity like the part of the curve of the disease person who have tested positive. And this is the miss rate.
And then for the green curve, we have the correct rejection, to the left, and the false alarm.
Make sense?
If we go to the next slide, same concept. This part of the red -- this red area is hit rate of the true positive rate. And the green area is the miss rate.



Okay?
And if you could see, there's a separation between the mean of the two curves. Called D prime.
If you compare between the probability distribution, the first one, the D prime here is 1.
Not here.
If you compare this one to the next slide, you see here -- see this?
So the first one, D prime is very small compared to the second one.
Compared to the third one.
And the higher the D prime mean that we have more diagnostic power or this is able to separate the disease person from the normal person.
So if you notice here, first curve, the hit rate is lower, compared to the second one, and here it's very high.
Same for the miss rate. The miss rate is high, here is lower and here almost 0. The higher the D prime the...make sense?
And this criteria, this cut off criteria is also called BETA (?)
So if you see this curve, this is another way to -- this is called receiver operating -- able to see this?



So this is another way to see our -- see the diagnostic pour of different test. Called the receiver operating curve. ...sensitivity.
And at the curve, so at the curve is at any point through this dotted line means low diagnostic power and no value to do the test. Means like the sensitivity is 0.5. If you have positive results, 50 percent disease, 50 percent normal. No value of the test. Any area above the diagnostic power is high...okay?
Now if you go to slide number 15. Any questions up to this point?
Make sense? No?
Yes? Okay.
So for this slide number 15, there's like displaying the receiver operating curve and...in the same test. Same slide.
So as I mention before, for the distribution probability there's a D prime, make us know if this diagnostic power is high or low. For the receiver operator curve is another...area under the curve.
The area under the curve -- the more the higher the diagnostic power. The lower the area under the



curve the lower the diagnostic power. This area is lower, so here this is distribution probability is --there's too much overlap and here the area is much higher and here is complete separation. The more the area under the curve the higher the diagnostic power of this test.
And this is what slide number 15, 16 and 17 is displaying. See in number 17 the area under the curve is very high and there's almost -- the two curves are separated.
Make sense?
So this -- the distribution of the normal people and healthy people are normally distributed.
Sometimes they are not. And that case the receiver operating curve won't be that -- it would be like this way. Because D prime is not changing(or is changing?)and the area is not changing(or is changing?)from point to point.
Any questions up to this point? Make sense?
So here, also comparing between the receiver operating curve and distribution probability. So the upper curve here see the cut off, all this curve had the same distribution probability. The separation between the two curves are the same. The difference



between point to point is cut off. That means the criteria.
So some the cut off is here. Some cut off here.
Here and here.
And this will not affect the D prime. Not affect the receiver, area under the curve. Only is hit rate and false alarm...
STUDENT: Could you repeat. INSTRUCTOR TA: Yes.
For the -- so this is the receiver operating
curve.
And distribution probability for the same
disease, same test.
For example, here, if I choose this cut off, mean that if I choose to criteria to be -- if above is positive test result, below is negative test result.
I will have this value for false positive and this for sensitivity. If I translate this on this curve, I will have this cut off, and have the same result.
Same false positive and same sensitivity.
Like, very low sensitivity and very high false positive.
If I change the cut off to be here, so cut off I have false positive this value and very high



sensitivity. Same here. Very high sensitivity and false positive will be low.
Make sense? This -- these two curves are like display the same information but different manners so the receiver operating curve as long as the distribution of the normal people and the disease people are normal distributed will have the same D prime and same area under the curve. As you go from point to point the cut off will change from here and the hit rate and miss rate will change.
But the same D prime, same distribution, no difference in diagnostic part because the only -- idea is changing the numbers, depending on the cut off.
Any questions? Make sense?
Now if you go to the next slide, A prime. A prime usually we use it when the distribution of the disease and normal people is not normal distributed. Formula, same. The higher the A prime the more the diagnostic power of the test. ...to be above 0.5 or more...
Usually calculated from the hit rate and false

alarm.



Here again think about false alarm. [Reading]. A prime and D prime.



Yeah.
As we discussed earlier,...probability is like including two terms. Positive and negative predicted value. Positive predicted value is when you have a positive test result the likelihood this test result to have the disease and negative predicted value is the...to be a healthy person.
And both together is called probability --SEE(?)probability. Makes sense?
And then we talk about efficiency. Efficiency is percentage of total test result that are correct.
This means that depends on the hit rate, false alarm and...distribution. It's a also a function of the prevalence of the disease.
This efficiency means that how much the test result is correct. True -- for example if positive how much of it is correct, like, the hit rate and the false alarm to be as low as we can.
So if you look at the formula of the efficiency. [Reading].
And then 1 minus [reading].
If you look at the slide like 24 -- showing us the difference of positive and negative predicted value and efficiency of different test results --different test -- different disease prevalence. For



example if the disease prevalence is two percent, the positive predicted value of the EET is 29. However, if the prevalence is 50 percent the positive predict value is 95.
So positive predicted value changing depending on the prevalence of the disease.
Same for the negative predicted value and also the efficiency.
Not only the diagnostic power of the test. Also the prevalence of the disease.
Go to slide number 25.
So we have 1 thousand population.
The prevalence of the disease in this population is 2 percent.
Okay?
And we use the test, this test the hit rate is
90 percent and false alarm is 10 percent. Okay?
So it's asking about how -- I will discuss with you how the prevalence will change. Here the prevalence is 2 percent. This means out of the 1 thousand population, we have 20 people who have the disease.
Right?
For this 20 people, if I use the test who have



hit rate 90 percent, I will get based on this test I will get positive test result, 18, and negative test result, 2.
Make sense?
Like, 20 divide by [reading]. Here 20 multiply by false alarm -- multiply -- okay? Out of the 1 thousand, we have 980 remaining. Who don't have the disease.
Right? And using the same -- you have false alarm of.1.
I will have positive test result in 900 [reading].
It will be 98.
So using this test, will false alarm 0.1. 98 percent positive for this test and you don't have the disease.
Okay?
And I will have 18 who are positive for the test and they have the disease.
And the remaining will be negative.
If I look at the new prevalence, if I don't know the prevalence of the test and I am using my test to know the how the prevalence of the disease in this population, so totally I have 18 plus 98 who have the disease.



And out of 106 here, 18 of them who truly have the disease.
How I know that? Using --OTHER SPEAKER: Hey. Got it working? INSTRUCTOR TA: No.
Thank you. Thank you.
OTHER SPEAKER: You're welcome.


INSTRUCTOR TA: So out of 116, I have 18 person who have the disease. And the rest don't have the disease so it will be -- make sense?
Any questions?
So I have a population, 1 thousand, usually when I do -- I measure the diagnostic power of any test I have two tests. Using two tests if doing a study...I should have two test. One is gold standard. I know this test is very sensitive and I can diagnose using this. And one is the test I'm looking the diagnostic power. Using the gold standard test I know two percent of this population have the disease and the rest are normal.
Okay?
But using my test, in question I'm look at its diagnostic power, the prevalence is 16.



Because using the new test I found 116 have positive test result and when I compare this result to the golden standard, I find only 18 of them have the disease.
So 18 who have the disease out of 100 -- out of
116 will be 60(or 16?)percent.


CANDIDE:...


INSTRUCTOR TA: 116 is the whole positive -- here the 18 and the positive -- false alarm from the normal population.
98.
Any question?
Here is application of the same idea.
On different audiology tests. Hit rate and false alarm to compare the different...and older and new and to see which test has more diagnostic power and I could use it in diagnosing certain disease.
And as I mention, this is the receiver operating
curve.
And the more the area under the curve the more
the diagnostic power. The curve that has more diagnostic power...so I will stop here.
So again, here the decision matrix or



distribution of the normal people and healthy people, the top curve is the -- the curve to the right is distribution of the person who are diseased and curve to the left is the distribution of the persons who are normal. And here this is the hit rate or true positive or...sensitivity is proportion of the disease person who tested positive using my diagnostic test and this part of the curve to the left of the criteria is miss rate. Like the proportion of the people who have disease and tested negative using this test.
And then I will talk about the second curve for the normal people. This part of the curve to the right of the criteria response is called false alarm. Proportion of people who don't have disease and tested positive, false alarm.
And then the correct rejection is -- this is the proportion of normal people who don't have disease and tested negative.
This is the most important thing and I believe this part you use it in the next lecture and some programs you will.
Any question about this slide? Okay.
As I mention, if you compare between this curve the second one, third one, look at the D prime. It's



increasing. And the more the D prime the more the diagnostic power of the test.
This is the receiver operating curve.
50 percent chance -- anything below this no diagnostic value of the test. Don't do it. Anything above, we could think about.
Same thing here. Here, look at the D prime here
is 1.
Receiver operating curve here, and this is the
hit rate, and the false alarm.
Okay?
So the hit rate, the part of the blue curve to the right of the curve here is...and the false alarm is the part of the red curve to the right of the criteria. And the D prime here is 1. Look at the receiver operating curve.
If we go to the next slide, D prime becomes two here. Here the area under the curve is higher.
The hit rate becomes larger. False alarm is
lower.
And even more here, D prime becomes three.
Almost complete separation between the to curves. Hit rate is higher. And false alarm is very low and area under the curve becomes very high.
And here this is an example of the receiver



operating curve where the distribution of the normal people and the disease person is not normal distribution. So the curves is not smooth and the D prime is -- changing and also the A prime.
Make sense? Any questions?
Here same as I was displaying. Here receiver operating curve and here the different cut off. If I use this cut off, for example, so the hit rate will be very high. Miss rate is almost negative.
But the false alarm is very high. Right?
If I use this cut off.
And if I use this cut off, here, like, the hit rate is very small.
And the miss is very high.
Correct rejection is very high but the miss rate is very high. Usually when do something like that we select the point with the highest sensitivity and lowest false positive.
Like, here.
So here you have like very high hit rate. Miss rate is very small.
Correct -- the correct rejection is high and the here is considerably high also for a false alarm but we don't miss any disease person. If I look at the



test as diagnostic test, I need not to have any false -- any miss.
But if I look for a test which is screening test, I look at different way. I don't want to have very high false alarm.
Make sense? Here is A prime. Efficiency.
This one is clear for you? So this is for today.
Feel free to reach me at any time if you have questions. Thank you.

STUDENT: Thank you.
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