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Homework 2

(1) What is the physical correlate of "roughness"?

Roughness can be best described as the “relative fluctuation of the temporal envelope” (Terhardt, E).  In a less technical manner, we believe that the roughness definition can be approximated’ as ‘the deviance of the sound wave from a pure sinusoid’ (given we acknowledge that the pure sinusoid a wave that has no roughness).  For lower side frequencies at a nominal amplitude modulation value, the wave will be less rough due to lack of alteration of the sin.   For higher side frequencies at a nominal amplitude modulation value,   the will simple by ‘carried’ and will not sound rough.  For other values however, there is a clear distortion to the sinusoidal envelope and it is here were we seem to find ‘roughness’.

(2)   ATTACHED
(3)  What is the relationship between the parameters f_c, f_m and m, and the location of the spectral lines?

The parameter m can best be described as the weight which is put on the fm sine wave relative to the carrier waveform.  For example, looking at attachment page 1, and comparing numbers 1 and 2, we can see that when m is set to 0.1 the resulting modulated waveform is barely influenced by the sine wave with the fm frequency of 100Hz.  In # 2 on that same page, with m = 10 we can clearly see the 100 Hz signals influence on the carrier waveform.
In the upper region of each graph, a couple of cycles (of the lowest frequency waveform) are shown. The scale is in seconds obviously.  If we look at page 3, graph 2, and then zoom in on the peak that appears to be at zero in the frequency response graph we get the following:
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Looking at the top section of this graph, we see that the “envelope period” is about 4 ignoring the scaling factors and we using the equation T = 1/f we find that .25.  This Results from the fact that we used fm = 2500 Hz to produce this graph.

Fc is the wave on which the Fm is encoded.  Normally the carrier wave is of much higher frequency for practical applications such as AM radio.  This case is exemplified in the page 2 graphs.  In this set up the modulating signal is the one which will actually contain the information.

(4) Explain what the author means by the word "context."

The meaning of ‘context’ can be well defined as the ‘situation in which stimuli are presented for testing’.  For instance, if a single reference tone is used as comparison for ‘roughness’, the context is essentially the same for every set.  However, if different tones are given for each roughness estimation iteration, the context differs.  Who is one to say that this varying context does not affect the result of roughness testing.

In an analogous explanation, getting hit in the head with a baseball bat would probably hurt ‘more’ when not already in pain, as opposed to getting hit in the head with a baseball bat after getting kicked multiple times.

(5) On page 8, the authors exclude a block of 27 trials. Why do you think they chose to exclude these?

For any given test where comparison-based testing is used, subjects must create some basis for measurement.  For example, a subject may hear a small roughness difference and misevaluate it because there has been no means of differentiation.  Using a test block of this size allows subjects to construct a scale and avoids having initially ‘mixed’ data in the set of set results.

(6) On page 9, the authors report several values of p (like p<.001, p>.24). Explain what these p values are referring to. Why are they important?

The p-value value is the probability of a value at least as large as the one observed. The larger the p-value, there is less correlation with main value of interest (here, being the modulation index). When the p-value because significantly large, one can conclude the variable being measured has no effect on the data or there is not enough data available.  Of course smaller p-values, as they given for the low-m cause in the experiment, show a strong variable contribution.
(7) On page 11, the authors state "This difference in process difficulty between the two  psychophysical methods can explain the observed discrepancies."


What does this mean?  Explain the issue they are trying to resolve.

In one test performed, the participants simply had to say one tone was more or less rough than another.  The other, however, was much more involved and required a numerical evaluation of magnitude which requires many decisions to be made while discriminating a roughness level.  More directly stated, the latter test required an extensive amount of thinking in comparison to the binary test and the subjects may have misevaluated, re-evaluated, or over-evaluated their answers in response to the tones.  

Do you think this methodological difference is an adequate explanation for the observed differences? Why or why not?
When putting oneself in a similar situation, it can be seen that a query that invokes a simple yes/no result can be much different from one that involves mental evaluation and comparison. Depending on the subjects personal decision making process, the subject may or may not have altered his initial magnitude estimate in coordination to his other decisions in other trials.
(8) In experiment #2, the authors are testing the "same" thing as in experiment #1, except the duration of the tones is different. Go back to (2) and listen to the "same" signals you have generated but of different lengths. What perceptual differences do you hear? If you must work from the plots alone, what differences do you see in the spectra?

A tone must be long enough for the listener to identify it.   For example, if the same tone is played for a listen for 100ms, it is very unlikely that the listen will have time to analyze what he just heard, and identify the composition of sine waves as being composed of different parts.  However, if a sound is played for 30 seconds, the listener has plenty of time to decompose the sound into its respective parts.  This is similar to ”tuning”  into a single conversation among many occurring simultaneously.  Upon involving ourselves in this experiments, we verify the above hypothesis unanimously.   
(9) Why did the authors chose to use a completely different set of listeners for experiment #2 than was used for experiment #1. Was this choice sensible?

In general, this is a standard for psychological experiments – that is, not to re-use test subjects in related tests.  Specifically in this experiment, such as decision may be justified by noting that these subjects would be more ‘trained’ in the second test had they participated in the first.  In general, they avoid the question of whether the first test had an unpredicted effect on the second test, which here is especially important as they are letting memory and contexts variables be a main variable.
Using adequate-sized, different test groups of similar background of has been found to be a valid testing platform.  Assuming the hypothesis being tested is valid whatsoever, small discrepancies between subjects should have little effect.

(10) The authors propose several ideas to explain why the results of experiments #1 and #2 differ. What are these explanations? Given the way they have described their experiments, can you think of any other possible explanations?

The only results that changed from experiment #1 to experiment #2 were the roughness perceptions of the paired comparison test.  The authors blame the nature of psychophysical methods for the difference in results.  They believe that by changing the inter-stimulus interval and the tone duration, the memory traces of the side amplitudes of the first tone affect the perceptive quality of the second tone.  This isn’t a problem with the magnitude estimation method because the first tone is always pure.  
(11) On page 17, the authors "turn to the spectral domain" to explain something.


(a) what they are trying to explain in this paragraph.

The authors are trying justifying the large discrepancy between the effect of ISI and tone duration in the test.  They use the frequency domain because in one test a pure tone is used as the reference tone in the magnitude test, unlike what is done in the paired comparison test.  Since the side frequencies of the only vary between the to-be-evaluated tone and the reference tone, it is an obvious place to look for an answer.  The context effect of the ISI in the magnitude test was dismissed because there was little deviation in data between the tests, contrary to one might think because the process of evaluation period becomes shorter and thus ‘difficult’.

(b) is their explanation accurate?   (c) is their explanation convincing?
Their explanation is as follows: “In the magnitude estimation method, shortening the ISI and the duration of the pure tone has no effect on estimation of the roughness of the second tone because the side amplitudes of the second tone can not be affected by the memory traces of the side amplitude of the first tone”. This is a very believable explanation in our opinion.  If there are no side frequencies, they cannot any obvious interference between stimuli.  That is, assuming the subject considers the pure-tone having no roughness, the side frequencies will be the only additive force causing roughness in the second stimulus.  Using paired comparison, the subject needs to discriminate between these frequencies so thus a ‘memory’ of them is essential.
(12) Suppose that you are on the editorial board of an academic acoustics journal such as the J. Acoustical Society of America. Would advise that the paper (a) be rejected (b) be revised (c) be accepted?
The paper seems to have a very solid reasoning in regard to the validity and importance of context and memory in respect to roughness.  For this reason we believe the paper should be accepted.  There are a few places in the paper where further explanation may help clarify some ideas they are trying to convey, but such clarifications may not be necessary for the intended reader whom may have more technical acoustics background than us.
