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Introduction

5 papers from Rohde & Schwarz dealt with the conceptional mistake in the BER BLER test. It is extremely difficult to understand the conceptional mistake and to accept the new approach. This paper gives illustrative support to understand the problem.

1st example:

The first example shows that the notion “wrong decision probability D” or “confidence level (1-D)” is insufficient.
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Consider the well known BER figure above. It is calculated with a wrong decision probability 0.2%.

The bad DUT factor M is not applied (M=1).

We do not restrict our consideration to 200 errors, instead we consider infinite many errors. (just the figure is terminated after  to 10 000 errors.)

In addition, consider a large ensemble of  DUTs with BER exactly on the limit.

Do the BER-Trajectories leave the inner range  on their ways to infinite errors or not? (We only count the first escape)

Discussion

(a) If no DUT leaves the range, the wrong decision probability is meaningless.

(b) If 0.2% of the DUTs leave the range after infinite errors, it is no DUT after any  finite number of errors and  the notion wrong decision probability is meaningless for a real test.

(c) The third possibility is: all DUTs leave the range after infinite errors. Again we have a problem: what is the meaning of wrong decision probability ?

Solution:

We need two wrong decision probabilities:

(1) wrong decision probability per ne-step (ne number of errors)

(2) wrong decision probabilities for the entire test.

The interpretation lets the problem disappear:

(1) at every error on the abscissa 0.2% of the surviving  DUTs leave the inner range

(2) after infinite errors all DUTs left the inner range. 

(3) after finite errors at the end of the test we have :

wrong decision probability for the entire test > wrong decision probability per ne-step.

Our  original intention was

to have a wrong decision probability for the entire test.

However our formulas are not compatible with wrong decision probability for the entire test. 

We used, mathematically correct,  wrong decision probability per ne-step in our formulas and failed the original intention.  

Conclusion

In the CR (T1RF020126) we introduced two definitions:

wrong decision probability for the entire test  and   wrong decision probability per ne-step.

And we proposed a method to derive a wrong decision probability per ne-step, used in the formulas, when wrong decision probability for the entire test is given. 

2nd example

Our experiment is based on the following model:

We regard a large ensemble of DUTs (the statistical totality)

A fraction of DUTs, crossing an early fail or an early pass bound, leave the statistical totality. 

This changes the experimental conditions for the next  step and  modifies the statistics. 

This is illustrated in a puzzle. 

Puzzle
BER equivalence

Consider 3 closed doors, behind one of them is a price, and behind two of them are blanks.

You select a door at random but preliminarily leave it closed.

The chance to get the price is obviously 1/3
DUTs with BER =1/3

The quizmaster, knowing the content behind the doors and your decision, opens a door, showing a blank.
An extreme DUT leaves the statistical totality. 

This changes the experimental conditions

Now you are free to revise your decision or not.


Solution: 

Not revising the decision leaves the chance at 1/3.

Revising the decision raises the chance from 1/3 to 2/3.
Another statistics is applicable now. 

Conclusion:

As the  modified statistics neither analytically nor numerically can be handled, we used the not modified statistics as an approximation.
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