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Since the design is for a mid to l-ow above el_bow

amputation, many of the above motions are not reguired by

the device since they are stilL available in the amputated

Ìimb. For others, it is highly unrikery that great success

could be obtained in providing these motíons. The shourder

motions remain considerably intact. Therefore they farl
into the former group. The finger motions and possibry some

of the wrist motions lie within the latter group.

of the wrist movements possibre, abduction/adduction and

flexion/extension can be compensated for with other arm and

shoulder movements. Many hand movements reguire the use of
wrist pronation/supination. This movement is not easily
compensated for. Àlso of major use is a person's ability to
reach out, i.e. extension/reLraction. Thus the latter four
movements are incLuded in the choice of desired motions for
these reasons.

with these considerations, the desired motions are wrist
pronat.ion/supination, elbow flexion/extension, humeral

inward/outward rotation and arm extension/retraction. These

eight motions along with a resting state provide significant
prosthetic device versatility.
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Figure 3.1: Subject Perf orming Ï^irist pronation
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Figure 3.6: Subject Performing Elbow Extension

t,

Figure 3"72 Subject Performing Arm Extension



26

Figure 3.8: Subject Performing Arm Retraction

Figure 3,9: The Motion Isolation Jig
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3.2 SIGNAL AMPLIFICÀTION AND RECORDING

3.2.1 Strain Gaqe Siqnal AmpIifícatÍon and Filterinq

The amplification and filtering of the strain gage bridge

signal was done by an Analog Devices model 2831K strain

gage amplifier. The amplifier was used with a low pass

filter whose cutoff frequency was set to fifty hertz.

The amplification was needed only to make the signaÌ

easier to display on the oscilloscope. The f iltering was

used to smooth out t.he signal. The high f requency

components were not of interest.

3.2.2 EMG Siqnal Ànplification, Filterinq and Recordínq

The EMG signals were amplified and filtered before sampling

by an analog to digital convertor. The filtering was

performed by a bandpass filter with cutoff. Lrequencies of

five hertz and one kilohertz.

The block and c ircuit diagrams for the signal

amplification and filtering are shown in Appendix À l23J

l24l [25].

A PDP-11/40 and an analog to digital converter vrere used

to sample and sLore the EMG signals. Each of the EMG

channels was sampled in rotating sequence at a frequency of

one kilohertz" The signals were sampled for a period of

three continuous seconds. This recording time was chosen

since it v¡as short enough in durations t.o minimize the



effects of

of data.
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muscfe fatigue but yet give a significant amount

3.3 DATA SORTING, CALIBRÀTION AND CÀLCULATION OF FEATURE
VALUES

Once the signal- recording was. completed, the data were

uploaded from the PDP-1 1 to the Amdahl 5850 mainframe

computer. On the mainframe computer, a program was used to:
read each of the files, calculate the signal vaLues in terms

of millivoIts, determine when the motion had begun and

cafculate the required features from that starting point

onward. This program is coniained in Àppendix 8.1.

I t s¡as necessary to determine the start ing point in the

data for which the desired force was being applied. When

the signâls were to be recorded, the person performing the

motion activated the e/O anð then performed the motion.

Each of the motions were executed with a force which caused

a change of 0.2 volts in the strain gage bridge voltage.

Thus, the fifth channel provided sufficient information to

determine a starting point for the motion.

Since the zero force base Iine voltage varied from sample

file to sample file, the average of the first four data

values of the fifth channel was used as the base line

reference. When the strain gage data was more than 0.1

volts from the reference, the motion was assumed to have

begun. It was assumed that by allowing half a second more



cf data to be bypassed, the

motion were reached. Data

The exception to this rule

data following the f i rst
used.

29

steady state conditions of the

from that point on were used.

lras in the rest case. AI1 the

fifty millisecond interval were

The remaining portions of the program calculated the

variance, third moments and the number of zero crossings.

All three were estimated over a time intervaL of fifty
milliseconds.

All of the EMG data files for each of the subjects were

used with this program. Half of the features were used in

generating the classifier equations and the other half were

used in evaluating the success of the classifier developed.

As the feature estimates vrere calculated for a EMG

recording, the features were placed into the two sets in an

alternating seguence. On average, each subject had 3100

sets of features for each of the two stages.

3.4 CTASS¡FIER GENERÀTION AND EVAI¡UÀTION

Appendix 8,2 contains the program used to generate the

equations for the classifier. When desired, the features

were transformed prior to any state classification attempt.

For the natural logarithm of the features, âDy zeÊo values

were set to a very small value prior to applying the

transformation, otherwise, t,he transformation was applied

di rectly.
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The program which took all the features and used them in

a pattern recognition technique was a BMDP statistical

package called Stepwise Discriminant Analysis 1261, In the

BMDP program it was poSSible to restrict the use of features

which did not meet certain discriminating criteria. These

criteri.a v¡ere discussed in the BMDP manual and also in

articles on the step-wise discriminant technique l27l l28l

129i. The basic rule employed vras to use each of the

features if the classifier developed worked better than it

did without the feature. The output of this package

included the coefficients associated with the features for

each of the state equations.

The cl-assifier waS generated from the state equation

coefficients obtained in the BMDP program. Appendix 8.3

contains the program which operated as both the classifier

and the classifier evaluator. The EMG features used with

the classifier/evaluator had to be transformed in exactly

the same manner aS used for the BMDP program. Thus the same

feature Space was used for implementing the classifier as

was used for generating t.he classifier state equations.

When the classifier was to make a state choice, the

feature values for the current point in the feature Space

were substituted into each of the state equations. The

chosen st.ate was the one with the maximum State equation

value. The "rest" sLate was chosen if any of the eight

individual rest states were chosen. fhis completed the

classifier portion of the program.



3.1

The last task of the program vras to determine the success

of. the cl,assi f ier. By comparing the cLassi f ier chosen state

to the motion state actually desired, the classifier success

rate was calculated. l.lhen the two were the same , a correct

choice had been made. Conversely, when they were not the

same, âh incorrect choice had been made.

The above

analyzed the

success rates

programs generated the cfassi f ier and

success of the resul-ting classif ier.
are discussed in the following chapter.

also

The



Chapter

DISCUSSION OF

IV

RESULTS

4.1 EMG SIGNAL GENERÀTION AND RECORDING CONSIDERATIONS

Àn assortment of di f f icult ies were encountered in t,he

laboratory. Attempts vrere made to compensate for or

e1 iminate these di f f icult ies.

One of the major difficulties encountered was the proper

application of the EMG efectrodes. The nine electrodes !{ere

geled and held in contact v¡ith the skin by means of an

adhesive tape. Improper application resulted in poor EMG

signal pickup and/or increased sixty hertz pickup. Several

adhesive tapes were used. The tape chosen provided good

contact of electrode and skin for several hours. The tape

vras suitably stretchy so that is could move and adjust to
the cont,ours of the body.

Other attempts to reduce sixty hertz were the grounding

of the motion isolation j ig and the shielding of the

electrode leads. Part of the leads were not shielded. This

was due to the nature of the commercially purchased

electrodes. Shielding the entire length of the leads is one

recommendation for future work. NaturaIIy, the leads were

twisted for their length as well.

32
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The EMG signals were fed directly into instrument.ation

amplifiers. Àmplifying the signals at t.he start of the

hardware system is important since this decreases the effect

of the noise generaLed by the system. The insLrumentation

amplifiers built offered a high input impedance resuLting in

a l-ow loading ef f ect on the EMG signals. A high CMRR was

aJso obtainedf even with a source impedance imbalance. The

differential operational amplifier conf iguration helped to

reduce common mode signals such as sixty hertz. The DC

component produced by the electrodes themsefves and the

amplifiers were removed by a high pass filter.

During the winLer months, high leveLs of static
electricity vrere found in the laboratory. Chips in the

front end of the hardware system were repeatedl-y burned out.

Grounded diodes at the instrumentation amplifier inputs

provided overvoftage proLection, patrticularly against static
discharge. Since EMG signals have magnitudes in the order

of tens to hundreds of microvolts, these signals were

unaffected by the diodes. When static electricity was

discharged into the leads, the charge was passed by the

diodes to ground.

In the initial stages of EMG sampling, it vras found bhat

when the test subject produced the desired motion, he would

use compensating motions as well as the desired motion"

This disLributed the required force over more muscles than

would otherwise be the case, The use of the motion



i solat i on j ig, which

to be easily used and

affect.
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has been previously described, proved

was quite successful in reducing this

4.2 CLÀSSIFIER GENERÀTION

Having completed the EMG data collection, the next step was

lo calculate the linear classifier state equations. The

first attempt used eight motion states and one general rest

state. The step-wise discr i.minant procedure was used to

generate equations which would separate out the nine states.

Upon examining the success of the separation process, it \¡¡as

found that many errors were made in cfassifying the rest

state. In particular the rest state and the motion it was

associated with were getting combined. This indicated Lhat

the location and the orientation of the limb had a

significant effect on the EMG signals. Based on this

f inding, the rest state v¡as separated into eight separate

rest statesi one rest state associated with each of the

eight motions. This created a total of sixteen states"

Classification of the sixteen states vtas then attempted.

Improved results were obtained. Some of the separate rest

states were al i ke and thus mi sc l-ass i f i ed in other rest

states. This vras remedied by using t.he sixteen state

classification and then having the choice of any of t.he

eight rest states produce the general "rest" sLâte choice"

In effect, Lhis resulted in a piece-wise linear discriminant

analysis.



Thi s latter
those tested.

classifier.

approach proved to

Thus, this was
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the most successful of

approach chosen for the

be

the

4.3 CTJÀSSIFIER EVATJUATION RESULTS

Tables 4.1 through to 4.3 show the results of the classifier
evaruation for each of the three EMG erectrode
configurations. The resurts for the crassifiers using the

unaltered features of the average variance, third moment and

the number of zero crossings are shown. The results for the

crassifier using the naturar logarithm of the features are

arso shown. using the logarithm converted the linear
feature space into a "warped" space. Thus, the crassifier
state equations generated were in effect non-iinear.

In general terms, the two channel, biceps and triceps
muscles, erectrode configuration yielded success rates in
the 50 60eo range. The logarithm of the feature space

consistently produced an increase in the average success by

four to twelve percent. Arso of importance was the success

increase in the individual motion state rvith the rowest

success rate.

The second electrode configuration consisted of four
channels arranged around the upper arm. The crassifier
based on the unaltered feature space produced rates of
66,zeo, 73.7eo and 73.1e". The increase ís 8 " Oeo io 1g.9eo

greater than the first configuration. The logarithm of the



3 4Motion State 1 2

.:l

:::

,,.

la:.

:li

85"3
42"6
B'1 " 1
a.'7 q

36.1
40"8
59"0
32 "B83.1

56. 5

81 .8
76"3
83"2
65"8
44"1
61"6
-t8 

"615"3
89 "2
66 "2

51.8
69 "982.8
54"3
37 "852"4
68"3
21 "B84"3

58.2

qn?
67 "O90.8
83"6
52. 5
90. 3
77 "654. 3
90"9

77 -5

ELBOW FLEXTON
ELBOW EXTENSION
WR]ST PRONÀT]ON
WR]ST SUPINATION
HUMERÀL ROTÀTION INWARD
HUMERÀL ROTÀTION OUTWÀRD
ARM EXTENSION
ÀRM RETRACTION
REST

ÀVERÀGE

1

z
3
4
5
6
7
I
9"1 6

2 3 4Motíon State 1StaLe Number

72.3
67 "6
87 "4
55 " 6
37 "O
64 .6
55.6
24.0
84 .1

62.O

96 "9
7 6.6
96"4
92 .6
66.2
98. 5
q)1

65.6
95. 1

86.7

94-6
67 .5
89.6
58 "2
46 .1
50"0
60. 5
39"8
88.7

bb. I

86.
79"
88"
74"
50"
14.
?q
25.

4
5
7
4
0
7
0
3
4

72.0

90.

1

2
3
4
5
6

B
9- tb

ELBOW FLEXION
ELBOW EXTENSION
WRIST PRONATION
WRIST SUPINÀTION
HUMERÀL ROTATTON INWÀRD
HUMERÀL ROTATION OUTWÀRÐ
ARM EXTENSION
ÀRM RETRÀCTION
REST

ÀVERAGE

ltable 4.1: ClassÍfier Suceees RaLes

ect 1: Unaltered Feature SPace

Logarithm of Feature Spaee

Col 1-4
2-2
3-4

Channel
Chann e I
Channel

Configuration:
Conf igurat ion:
Configuration:

equally spaced channels around the
loíceç¡s/triceps channels taken from
bíceçss/triceps channels and
anterior/posterior deltoid channefs
biceps/triceps channels taken from

upper arm
1

2 Channef Conf iguration: 3



Staùe Number Motíon State 1 2 3 4

1

2
3
4
5
6
7
I
9-1 6

ELBO}I FLEXION
ELBOW EXTENSION
WRIST PRONÀTION
WRIST SUPINÀTION
HUMERÀL ROTÀTION
HUMERÀL ROTATION
ÀRM EXTENSION
ÀRM RETRACTION
REST

INWÀRD
OUTWÀRD

AVERÀGE

73.4
72.3
83.2
78.5
65. 3
46. 0
81-3
71 .2
92 .1

73"7

70.4
73.2
65.0
76.7
44.O
12 "8
7 4.6
50.0
76.5

60.4

67 .5
72 "O79.6
42.0
72.3
97 "479"4
48.8
90.4

72.2

47"
47"
71.
19.
63.
46.
46.

4
7
7
7
0
4
9
0
'1

23.
88.

50"4

Table C,2: Clasgifier Success Ratee

Subject 2: Unalt,ered Feature S¡race

Logarithm of Feature Space

Col: 1

2
3

4

4C2c
4C

hannel
hannef
hannel

Configuration:
Configuration:
Configuration:

equally spaced
biceps/triceps
bíceç:s,/tr iceps
anter i or/poste
bîceps/tr iceps

c
c
c

ri
c

hannels around the
hannels taken from
hannels and
or deltoid channels
hannel-s taken from

upper arm
1

2 Channel Conf iguration: 3

State Number Motion State 1 2 3 I

I

2
3
4
5
6
7
I
9- 16

ELBOW FLEXION
ELBOW EXTENSION
WRIST PRONÀTION
WRIST SUPINÀTION
HUMERAL ROTÀTION INWÀRD
HUMERAL ROTATION OUTWÀRD
ÀRM EXTENSION
ÀRM RETRACTION
REST

ÀVERAGE

87 .1
81.3
95. 5
a7 .4
90.7
68. 5
91 .1
ao -2
94.2

86.2

67 .8
76"3
7 6.8
87 "O66.7
26.4
80 .8
58 .6
78.7

68 .8

60. 3
83"9
80.0
54 "2
7 4.5
99.6
93.9
47 .1
92.0

76.2

56. 4
67 "4
69 .6
26 -5
63 .4
53.2
52"6
20. 5
88.4

55. 3



State Number Motion State 1 2 3 4

1

2
3
4
5
6
7
B
9-'1 6

ELBOW FLEXTON
ELBOW EXTENSION
WRIST PRONÀTION
WRIST SUPINÀTION
HUMERAL ROTÀTION INWARD
HUMERÀL ROTÀTION OUTWARD
ÀRM EXTENSION
ARM RETRACTION
REST

ÀVERAGE

80"4
81"3
80 " 7
61 " 5
68 .4
45 "7
87 "4
70 "2
82 "9
73.1

47 "277 -2
43.3
46.2
61 -9
20-4
73 "9
37 " 080"4

54.2

96 "9
66 "788"1
78"1
68"3
87 .9
97 "993.9
81 .1

84"3

58 .4
51 " 1

74.6
33.9
50"4
29 "6
62 .4
91 .4
68"8

57"8

TabLe 41 "3: Cl-assifíer Success Rates

Subject 33 Unaltered Feature Space

Logaríthm of Feature Space

CoI: 1-4
2-2
3-4

Channel
Channel
Channel-

Configuration:
Configuration:
Configuration:

equally spaced channels around the
biceÊss/triceps channels taken from
bíceps/triceps channels and
anterior/posterior del-toid channels
bícer;s,/triceps channeLs taken from

upper ârm
1

4 2 Channel Configuration: 3

State Numbèr Motion StaÈe 1 2 3 4

1

2
?

4
5
6
7
B
9- 16

ELBOW FLEXION
ELBOW EXTENSION
WRIST PRONATION
WRTST SUPINÀTION
HUMERÀL ROTÀT]ON
HUMERÀL ROTÀTION
ÀRM EXTENSION
ARM RETRACTION
REST

I NWARD
OUTWÀRD

AVERAGE

91 .1
BB"4
93 "773.9
77 "9
72 "786"6
70"6
83"4

82"0

62"6
83.0
51 "7
66 "7
72 "543"3
69 "746"6
82.0

64.2

100.0
90.7
94.9
91"3
77 "6
97 "5100"0
98"8
7 6.9

92 "O

62.8
77.2
83 "'1
42 "662.6
44 .6
67 "582"4
77.3

66 "7
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feature space produced a classifier whose average success

rate vras consistently superior to the unaltered space by

5.8eo , 12.5eo and 6.99". The average success rates were

7 2 .0e", I6 . 2eo and 82 .0e".

When based on individual motion states, the classifiers
using the logarithm of the feature space consistently showed

better performance for the second electrode configuralion
compared to the first. The classifiers based on an

unaltered feature space produced a marginally less

consistent comparison.

The final electrode configuration of the deltoid, biceps

and triceps muscles produced average cLassifier success

rates which exceeded the corresponding two channel

classifier by approximately twenty percent for both the

unaltered and the logarithm of the feature space. In

absolute terms, the unaltered feature space classifier and

the transformed feature space classifier produced rates of

77.5e"t 72.2eo, 84.3eo and 86,7>o, 76.Zeo, 92.0e" respectively.
The transformed feature space produced the more successful

classifier.

Comparing the two four channel classifiers, nêither

clearly out performed the other. Both produced good

results. The best classifier for each individual subject
produced success rates of 86,7eo and 92.0% by the deltoid,
biceps and triceps channels and 86.2eo by the four upper arm

channels" All three used the transformed feature space.

E
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The classifier decision equations were generated based on

the overall classifier success rate. Due to the use of t,he

step-wise discriminant analysis technique, it was not

possible to determine if individual motions were chosen more

accurately by one electrode configuration in comparison to

another. If trouble vras had in determining the pattern for
particular motions, optimization occurred at the expense of

other motions. It was the interaction of alt of the motions

with each other which required that the classifiers be

judged as a whole.

One major consideration which does depend on individual
motion success is the motion with the minimum success rate.
The overall classifier performance may have been excellent,
but one or more molions may have had an unacceptable

individual success rate. In t.his case, a classifier with a

poorer overall performance, but with an acceptable minimum

individual motion success rate, would be chosen. This case

was not found for the classifiers produced by the subjects

tested.

The order in which the f eatures were used i.n the step-

wise discriminant analysis indicates the motion pattern

discriminati.on ability. The features first chosen had

greater discrimination ability than the ones chosen later.
TabIe 4.4 shows the ranking of the features by this
criterion. The ranking is shown for the best classifier for
each of the subjects. The variance paramet.er proved to be
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the most signi f icant followed by the number of zero

crossings and the third moment. Testing of other features

might be undertaken to see i f they provide greater

discriminating ability than do the third moment s and/or the

number of zero crossings. Examples of possible test

features are: the absolute val-ue of the EMG signals

themseLves, the coefficients obtained from autoregressive

modelling, moving average modelling and autoregressive

moving average modetling.

Since both of the four channel electrode configurations

produced good performances, the versatility of chosing

either, depending on the device user's muscle capability
after limb amputation, is benef icial. The choice also may

be dependent on the way the individuaL uses his/her muscles

for each of the motions since each person may maÞ'e use of

their muscfes in a slightly different manner.

In general terms, this research shows that it is indeed

quite possible to produce a nine state prosthetic arm

classifier. The pattern recognition approach used generated

Iinear equations of statistical features for multichannel

EMG signals. By this met.hod, both of the four channeL

electrode configurations produced excellent classifiers.

Tþ.l[i UI.J IV.iiií;ITV CF ¡ViAI]üTOffiA LIffiRAFìI[$
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TABLE 4.4

Discriminating Ability of the Features Used

Subject 1 Subject 2 Subject 3

biceps:
deIt. post. :
delt. ant. :
triceps:
triceps:
triceps:
biceps:
biceps:
de1t. post. :
de1t. ant. :
deIt. post:
deIt. ant. :

var
var
var
var
zeros
3rd
ze ros
3rd
zeros
3rd
3rd
zeros*

biceps:
triceps:
Iateral:
medial:
bi ceps :
lateraf:
triceps:
medial:
lateral:
Lriceps:
medial:
biceps:

var
var
var
3rd
zeros
3rd
ze ros
ze ros
zeros
3rd
var
3rd

deIt. post. :
tr iceps :
delt. ant:
biceps:
Èriceps:
biceps:
delt. ant.
delt.post. :
biceps:
t r iceps :
delt. post. :
deIt. ant. :

var
var
var
var
zeros
zeros
3rd
zeros
3rd
3rd
3rd
zeros

var
3rd
zeros

var iance
third moment

number of zero crossings
*Feature not used.

delt. ant.
delt . post.

deltoid muscle
deltoid muscle

anter ior
poster i or

Order of Features is from most significant to least significant.



Chapter V

CONCT,USIONS AND FUTURE CONSIDERÀTIONS

5.1 a stntMARy oF rHE coNcr,usloNs

This research set out to investigate a nine state EMG

pattern recognition classifier. In the process, three

different EMG electrode configurations were tested. As

pointed out in the section for the discussion of the

results, several general conclusions were obtained.

The first conclusion v¡as that both of the four channel

classifiers produced higher success rates than did the two

channel classifiers. Consistently, throughout all the

testing, the average success rates of the classifiers
supported this conclusion. This indicated that extra motion

discriminating information was being obtained from the two

extra EMG channels.

The second conclusion concerned the feature space.

During the testing, it $¡as found that higher average success

rates could be achieved by t,ransforming the classifier
feature space wiÈh the natural logarithm function. In every

case tested, this feature space transformation did increase

the average rate of success.

43
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Also of significance vras the result that comparable

success rates were obtained for both of the four EMG channel

crassifiers. For the best classifier for each of the three

subjects tested, the biceps, tFiceps and deltoid muscles

electrode configuration was used in two of the classifiers
and the remaining case used the four equally spaced

electrodes around the upper arm. This indicated that a

comparable amount of motion discriminating information vras

being obtained from the deltoid muscle and the two

electrodes positioned between the biceps and triceps
muscles.

These are the conclusions obtained

Suggestions for what may be done for
contained in the following section.

from this research.

future research are

5.2 FUTURE RESEARCH ÀND CONSIDER.ATIONS

From the success of the two four channel classifiers, the

question arises of whether combining these into a six
channel classi f ier would increase the success rate

sufficiently to offset the added cost and complexity. High

success rates Ì.¡ere obtained for the classifiers developed

under the Iimitations imposed. Adding more EMG channels may

aIlow for furLher device capability by reducing some of

those Iimitations.

One of the limitations
developed was the use of a

imposed on

consistenl and

t.he classifiers
constant force
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during each of the motions. One of the next steps in this
research would be to relax this limitation. If allowing a

continuous variation of user muscl-e force proves Èo be

beyond present capabilities, breaking down the force into
discrete force ranges may prove to be a solution. It may

also be possibte to produce variable device speed anð/or

device force for each of the motions.

Another step in the evolution of the classifier would be

to aIlow multiple motions simultaneously. This would aIlow
prosthetic device users the abilit.y to perform more complex

device movements. An aid to this versatility may be the use

of pre-programmed mot ion coordinat ion and sequences.

Statistical analysis of which motions, how often they are

performed and in what manner they are executed would be

required. The device controller would be programmed to

implement motion sequences once a sequence $¡as identified.

As previously discussed, the choice of EMG sígnal

features used for the pattern recognition is of importance.

Research in this area may involve producing various models

of the EMG signal or simply using an ad hoc approach.

Testing of the features in a classifier would ultimately
indicate the better choices.

The

somehow

thesis.

suggestions presented here are those which are

directly related to the research presented in this
These are only some of the many research areas



which could and possibly

invest igat ion.
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should be considered for future



, Appendix A

AMPLIFIER AND FILTER BI"OCK AND CIRCUIT DIAGRAI.{S
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EMG

SIGNAT
t/o

Appendix å.1 r Ànplífíer and Filter Block Díaqran.

INSTRUMEN-
TÀTION

ÀMPtIFIER

VÀRIABIE
GÀIN

ÀMPIIFIER

HIGH PASS

FTTTER

roÏ{ PÀss

FI LTER



s

s R4

R4

R4

R4

R4

R4

R4

R4

s

I nstrumenÈat ion
AmpIi f ier s

s

À1
R1 s

EMG SIGNÀL
s

R1
D

s

c1 R3 À1

FILTERS

R5

EMG SIGNAL

D R1 Variable Gain
Ampl i f ier

Appendix A.2z Amplifier and Filter Circuit Diagram



c4
R7

R8
R6

c5
R8 R8 l--------

A/D SÀ¡'|PLERÀMPLI FI ERS
A2

c2 c2 A2 c3IR6

HIGH PÀSS
FI LTER

LOt¡ PÀSS
FI LTER

Àppendix À.2: Àmptifier and Filter Circuit Diagram (continued)
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Circuit Component Legend

À'1 LM3 51

LM348

precision operational amplif iers
quad operational amplif ierA2

c1

c2

c3

c4

c5

0. 1 microfarad capacitor

0,2 microfarad capacitor

0,125 microfarad capacitor

0,225 microf'arad capacitor

0.1 microfarad capacitor

D 1N41 48 diode

R1

R2

R3

R4

R5

R6

R7

R8

100 kilo ohm resistor
2 kilo ohm resistor
10 kilo ohm resistor
50 kilo ohm resistor
10 kilo ohm resistor
218 kilo ohm resistor
109 kilo ohm resistor
1 kilo ohm resistor

s single'poIe single throw switch
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Àpprndi¡ E

DÀ!À xATIPU¡¡ATION. COt¡TROl¡t¡ER ÀND EVÀI¡UÀTION ÞnOcRÀflS

B.'1 DÀrÀ HÀNIPlt¡¡ÀrIOX PROcRÀll

f,EvEL.2.3.0 (JUNE 78) 05/360 FORTRÀN H EXTENDED DÀrE 85.121113.05.3? pÀcB
REQUESTDD OPT¡ONS: ,88,,,,O8.],,MÀP,,GOSTMT,,,SIZE(256K),S,NÀME(MÀIN),OPT(O),LC(6ã4},ÀD(NONE),FLÀG(I),
OPTIONS ¡N EFFECT¡ NÀMD(MÀIN) NOOPTIMIZO LINECOUNÎ(54) SIZE(0256K) ÀUÎODBL(NONE)

SOURCE EBCDTC NOLIST NODECK OBJDCT MÀP.NOFORMÀT GOSTMT NOXREF NO¡L3 NOÀNS¡ NOTERM IBM FLÀG(¡)

rsN 0002 REÀL CHo(3001),cH1(3001),CH2(3001),CH3(3001),CH4(3001),x(15),REF
rSN0003 REÀLvÀRo(60),vÀR1(60),vÀR2(60),vAR3(60)
rSN0004 REÀLMOMo(60),MOMl(60),MoM2(60),MOM3(60)
rsN0005 REÀLZEROo(60),ZERO1(60),ZERO2{60),ZERO3(60)
ISN0006 REÀLCÀI,O,CÀI1,CÀL2,CÀL3,TEMPO,TEMP1,TEMPz,TEMP3
ISNOOOT INTEGERGÀ¡NO,GÀ¡N1,GÀ¡N2,GÀIN3,CÀSE,I,J,X,ÎEMP,STÀRT
ISN OOOE INTEGER COUNÎO,COUNT1,COUNT2,COUNT3
rsN 0009 ¡NTEGER VÀRCNT,Z

c
C PRINT OUT WHICH EMG FILE TS BEING WORKED ON,
c

9¡R¡ TE( 6,4 )
4 FORMÀT('RICK TJEHNER: ÀpRrL 4/85.')

wRrlE( 6, 3 )
3 FORMÀT(' DELTOID CONFIGURÀTIONI FILE FLEXl')

c
C REÀD IN THE ÀMPLIFIER GÀ¡N SWITCH VÀLUES,
C THE VÀRIÀBLE NÀMES ÀRE TGÀTNO" TO "GÀIN3'.
C (FOR CHÀNNELS O TC 3)
c

REÀD(5, 1 ) GÀINO,GÀIN1,GÀIN2,GÀTN3,CÀSE
'1 FORMÀT ( 5I 2 )

c
C CÀLCUT.ÀTE lHE CÀL]BRÀTION FÀCîOR TO OBTÀ¡N THE EMG VOLTÀGES
C I,'¡TH UNITS OF MILLIVOLTS.
c (VÀRIÀBLES ÀRE 'CÀr,o' TO "CÀL3")
c

cÀLo=1 . E+3/(GArN0*280, )
cÀLl= 1.E+3/(GÀrN1*280. )

cÀL2= 1 . E+3,/(GÀrN2*280. )

cÀr,3= 1 . E+3/(GÀrN3*280. )
c
C PRINT OUT THE CÀLIBRÀTION VÀLUES.

wRrTE( 6, 2 ) CÀr¡o,CÀL1,CÀL2,CÀL3,CÀSE
2 FORMÀ.¡(' CÀLo= 

"815.4,' 
CÀr',1= 

"815.4,' 
CÀL2= 

"E15,4¡' 
CÀL3= 

"8+15.4,r CÀSE=',I2)
c

DO 1100 J=1,1000

sN 0023
sN 0024

REÀD IN À LINE OF DÀTÀ,
THE DÀTÀ IS IN 1514 FORMÀî.
THD DÀTÀ IS IN THE FORM OFT

4 ( CHo CH1 CH2 CH3 CH4)
WHERE ,,CHO" TO NCH4" ÀRE THE DÀTÀ VÀLUÀS OF CHÀNNELS O TO 4.

RDÀD (5,1000) (x(r),r=1,15)
1000 FoRMÀT(15F4.0)

THE ÀilD IN THE LÀ8, TRÀNSFORMED VOLTÀGE VÀLUES OF -'1 VOLT TO +1 VOLT
INTO THE RÀNGE OF INTEGER VÀLUES OF O TO 4095.
TRÀNSFORM lHE DATÀ BÀCK TO TI.IE -1 VOLT TO +1 VOLÎ RÀNGE
ÀND UULTIPgY BY lHE CHÀNNEL CÀLIBRÀTION VÀLUE.
ÀFTER TH]S MÀN¡PULÀTION, "CH4' CONTÀ¡N THE VÀLUES OF
THE ORIG¡NÀL, PREÀMPLIFIED ELECTRODE VOLTÀGES.

sN 00
sN 00
sN 00
sN 00

sN 00
sN 00
sN 00
sN 00

sN 00
sN 00

r sN 0020
rsN 0021

r sN 0022

c
c

c
c
c

c
ISN
ISN
rsN
ISN
rsN
ISN
¡sN
¡sN
tsN
ISN
ISN
ISN
ISN
ISN
ISN
rsN

0025
0026
002?
00 28
0029
0030
003 1

0032
0033
00 34
003 5
0036
003 7
003s
003 9
004 0

cH0 (
cH1 (
cH2(
cH3 (
cH4 (
cHo (
cH1(
cqz(
cH3 (
cH4 (
cHo (
cH1 (
cH2 (
cH3 (
cH4 (

3*J-2
3*J-2
3*¿-2
3*J-2
3*J-2
( 3rJ-
( 3*J-
( 3*J-
( 3*J-
( 3*J-
( 3r,J-

3 *.'-

*cÀL0
icÀL1
*cÀL2
*cÀL3

rcÀL0
rcÀL1
rcÀL2
*cÀL3

-(x(
=(x(
=(x(
=(x(
=(x(
)+1
)+1

)+1
)+1
,+2
't +2
l+2

)*(2
)*(2
)i(2')t(2
')t (2
(x(6
(x.( 7
(x(8
(x(9
(x(1
(x( l
(x(1
(x( 1

(x( 1

(x(1

./4095.1-1

./4095.1-1

.,/4095,\-1
,/409s,r-1
,/4os5.l-1
\*12,/4095
)* l2, /4095
)*12./40s5
I * (2, /409s0l'(2,/409
1t*(2./409
2l*(2. /409
3rr(2./409
4t*(2./4o9
5l*(2,/409

3*J-
3*J-ll +2

(3*J-21 +2
1 1 OO CONTINUS
c
C THIS FILE USES CH4 (THE STRÀIN GÀUGE VÀT,UE) TO DEÎERM¡NE THE
C STÀRTING POINT OF THE DESTRED EMG SIGNÀLS, ÀT¡L PREVIOUS
C VÀLUES ÀRE DISCÀRDED.
C MÞTHODT ONCE À VÀLUE OF 0.1 VOLTS ABOVE THE REFERENCE HÀS BEEN
C HÀS BEEN OBTÀINED IN CH4,
C ÀN EXTRÀ ¡{ÀLF SECOND IS SPÀNNED BEFORE THE STARTING
C POINT IS POSITIONED.
c
C NOTEr FOR THE RESTTNG CÀSDS (IE. CÀSE=g TO'16), THE I'HOLE FILE
C (PLUS 50 MILLISECONDS FOR À STÀRTING ÞELÀV), IS TO BÊ USED.
C THEREFORE, START IS SET TO 51 II.¡ T8ÀT CÀSE.
c
c
C CALCULÀTE ÀN INITIÀL REPÞRENCE PO¡NT FOR THE STRÀIN GÀGB CHÀNNEI¡.
C USE THE ÀVERÀGE OF lHE FIRST FOUR SÀMPLSß TO SET THE
C REFERENCE POTNT. CÀLf, THE REFERENCE POINÎ 'RBF"
c

*cÀL0
*cÀL1
*cÀL2
*cÀL3

(cÀsE .EQ. 9) .OR. (CÀSE .EQ, 10) .OR. (CÀSE .EO.
(cAsE .EQ. 12) .OR. (CÀSE,80. 13),OR. (CÀSE .EO
(cÀsÞ .EO, 15) .oR. (cÀsE .Ee. 16)) co ro r425
(CH4( 1 ) +CH4( 2 )+cH4 ( 3 ) +CH4 (4 ) ),/4.

ISN

ISN

¡sN
¡sN
¡sN

004 1

0043

0044
0045
004?

IF (

REF.

'l 1) .oR.
14) .OR

¡sN 0048

c
I =',|

1300 rr (ÀBs(cH4(r) - RBF) .cE. 0.1) co r0 1400
I=I+1

c
C CHÞCK TO ENSURE THE STÀRT¡NG POSITION IS NOT ÀT THD END OF THE DÀTÀ.
c

tF (¡ .CT. 3000) GO rO 1325
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I SN 0050 GO TO 1300
c
c
c
c

1

1

¡F THD STÀRTING POSITION GOES TO THE DND OF THE DÀTÀ, INDICÀTE
THIS CONDITION IN THE PRINT OUT.

325 wRtrE(6, f326)
326 FORMÀT(' NO FORCE DDTECTED BY STRÀIN GÀGES

GO rO 2700
14OO CONTINUE

c
C ADD THE C,! SDCOND DBLÀY TO THD STÀRTING POSIT1ON ÀND ROUND OFF
C TO THE NõÀRESÎ 50 MILLISECOND SEGMDNT OF DÀTÀ.
c
C THO VÀRIÀDLD NÀME FOR THD STÀRTING POSITION IS 'ISTÀRT".
c

l=r+500
TEMP=HOD( I ,50 )
TEMP= 50-TDMP
STÀRT= I +TDMP+ 1

GO TO 1430
1425 SrÀRT=51
1430 CONTINUE
c
C PRINT OUT THE STÀRTING POSITION.
c

wRITD(6,1450) STÀRT
1450 FORMÀT(' USDFUL EMG SIGNAL STÀRTS ÀT rNDEX ',r4)

c
c
ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
cc
C ROUTINE TO CÀLCULÀTD THD VÀRIÀNCE OF 4 CHÀNNDLS OF DMG MDÀSUREMENTS.C
cc
C VÀRIÀI]LD "STÀRT" IS THE STÀRTING INDEX POINTER OF "ÀCCEPTÀBLD'' EMG C
C DÀTÀ. C
cc
C THE VÀRIÀNCDS ÀRE CÀLCULÀTED (ÀSSUMING À ZERO MEÀN) ÀND ÀVERÀGED C
C OVER 50 MTLLISÞCONDS (r[. 50 SÀMPLES ÀT À SÀMpLrNc FREoUENCY C
C OF 1 KILOHDRTZ), THD VÀLUDS ÀRE STORED IN ÀRRÀYS VÀRO TO VÀR3. C
C THE VÀRIÀDLE ''VÀRCNT'' IS THE COUNT OF THD NUMBER OF VÀRIANCE C
C VÀLUES STORED IN EÀCH VÀRIÀNCE ÀRRÀY. C
cc
ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
c
C INITIÀLIZE THD NUMBER OF VÀRIÀNCD STÀTISTICS CÀLCULÀTDD TO ZDRO.
c

VÀRCNT= 0
DO ,f500 J=STÀRT,3000,50

c
C SUM THE VÀLUE OF THE VÀRIÀNCE FOR EÀCH CHÀNNDL SEPARÀTDLY OVER
C FIFTY MILLISECONDS OF DÀTÀ.
c

/50
0.0

lSN 0051
f sN 0052
r sN 0053
I sN 0054

ISN
ISN
ISN
ISN
I SN
I SN
I SN

0055
0056
005?
00 58
0059
0060
00 6'1

rsN 0062
rsN 0063

SN
SN

SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN

SN
SN
SN
SN
SN
SN

SN
SN

064
065

066
06'l
068
069
070
0?1
0't 2
073
074
0'15
076
a7't

O?B
0?9
080
0B 1

082
083

094
085

z=( (J-1 )
vÀR0(z)=
vÀR1(z)=
vÀR2(z)=
vÀR3(z)È

50
K:J+I-1
vÀR0( z)=cH0(K)*CH0(K)+vAR0( z)
vÀR1 (z)=CH1 (K)'CH1 (¡()+vAR1 (z)
vÀR2( z)=CH2(K )*cHz(K)+vÀR2(z)
vÀR3 ( z ) =c.H3 (K ) *cH3 ( K ) +vÀn3 ( 2 )

1 6OO CONTI NUE
c
C OBTÀIN THD ÀVDRÀGD VÀRIÀNCE BY DIVIDING THD SUM OF VÀRIÀNCES
C BT 50 (THtr NUMDEn oF VÀLUES SUMMED).
(

vÀRo(z)=( 1 ./50. )*vÀRo( z )
vÀn1 (z)=( 1./50. )*vÀR1 (z)
vÀR2( z)=( 1 . /50, t *vAR2lz)
vÀR3(z)=( 1,/5û. )*vÀR3(z)
VÀRCNT=VÀRCNT+ 1

1 50O CONTINUE
c
C PRINT OUT THC NUMBER OF SETS OF STÀTISTICS TO DE CÀLCULÀTED PER
C CHÀNNDL.
c

WRITD( 6, 1 550 ) VÀRCNT
1550 DORMÀT(' THD NUMBER OF VÀRIÀNCE,THIRD MOMENT ÀND ZDRO CROSSINGS CA

+LCÀLÀTED IS¡ ',I3)
c
C PRINT OUT THE FORMÀT OF THE RDCORDED STÀTISTICS TÓ FOLLOId.
c

wRrTD( 6, 1 55 1 )'1551 FORMÀT('-THE CÀLCULÀTED STÀTISTICS ARDI' )
wRrrE(6,1552)

1552 FORMÀT(' CÀSE VÀRIÀNCE (CHO CH1 CH2 CH3)')
r{RrTD(6,1553)

1553 FORMAT(' THIRD MOMENT(CHO CH1 CH2 CH3)')
wRrrD( 6, i 554 )

1554 FoRMÀT(' zERo cRossrNcs(cHo cHl cH2 cH3)')
c
c
ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

ROUTINE TO CÀLCULÀTE THE THIRD MOMDNT OF 4 CHÀNNELS OF EMG
MEÀSUREMENTS.

VÀRIÀBLE ISTÀRT" IS THE STÀRTING INDEX POINTER OD "ÀCCEPTÀBLD" DMG
DÀTÀ.

D0 1600 I=

ISN
ISN
ISN
ISN
rsN
ISN
ISN
I SN

0086
0087
0 088
0089
0090
009 1

0092
0093

c
c
c
c
c
c
c
c
c
c
c
c
c

c
c
c
c
c
c
c
c
c
c
c
c
c

THE MOMENTS ÀRE CÀLCULÀTDD (ÀSSUMING À ZERO MEÀN) ÀND ÀVôRÀGDD
OVER 50 MILLISECONDS (tE. 50 SÀMPLDS ÀT À sÀMPLING FREOUDNCY
OF 1 KILOHERTZ). THE VÀLUES ÀRE SÎORDD IN ARRÀVS MOMO TO MOM3
THE VÀRIÀBLD "VÀRCNT" IS THE COUNT.OF THD NUMßER OF THIRD
MOMENT VÀLUDS STORDD IN EÀCH VÀRIÀNCE ÀRRÀY.

ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

r sN 0094
c

DO 1700 .J=STÀRT,3000, 50
c
C SUM THE VÀLUE OT THD THIRD MOMENTS F'OR DÀCH CHÀNNEL SEPÀRÀTDLY
C OVER FIFîY MILLISDCONDS OF DÀTÀ.
c

z=((r_1l,/50)
MoMo ( z )=0.0
MOMI(z)=0,0
MoM2(z)=0.0
MoM3(z)=0,0

095
096
097
098
099
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SN
SN
SN
SN
SN
SN
SN

SN
SN
SN
SN
SN

DO 1800 I=1,50

1800
c

K=J+l -
MOMo ( Z
MOMl ( Z
MOt¡'i2 (Z
MOM3 ( Z

CONTI NUE

C OBTÀIN THD ÀVERÀGE THIRD MOMENT VÀLUE BY DIVIDING THE SUM OT THD
C TH¡RD MOMENTS I]Y 50 (THE NUMDDR OF VÀLUES SUMMÞD).
c

MOMo(z)
MoMl(z)
¡,tovz(z\
MOM3(z)

17OO CONTINUE

K)*CHo(
K) *CHl (
K )*cH2(
K)*CH3(
.LT. 0,
.LT. 0,
.LT. 0.

COUNT0=COUNT0+ 1

COUNTl=CCIUNTl+1
COUNT2=CouNT2+ 1

COUNÎ3=COUNT3+ 1

K+1
K+1
K+1
K+1

CH
CH
CH
CH

1

) =ÀBS
) =ÀBS
) =ÀDS
) =ÀBS

K
K
K
K

/50, ) *MOMo

/50 , ) *MoM'l
/50, l*MoM2
/50. ) *MoM3

*cH0
*cH 1

*cH2
*cH3

*cH0
*cH1
*cH2
*cH3

K
K
K
K

)+MoMo(z)
)+MoMl (z)
)+MoM2(z)
)+MOM3(z)

o7
08
09
10
11

ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
c

c
c
c
c
c
c
c
c
c
c
c
c
c

ROUÎINE TO CÀI,C. THE NUMDER OF ZtrRO CROSSINGS OF 4 CHÀNNELS OF EUG
MEÀSUREMENTS.

VÀRIÀBLE fslÀRÎf IS THE STÀRTING INDEX POINTDR OF
DÀTÀ.

ÀCCDPTÀBLE'' EMG

THE NUMBER OF ZERO CROSSINGS ÀRD CÀLCULÀÎED ÀND ÀVERÀGED
ovDR 50 MtLLlsEcoNDs (I8,. 50 SÀMPLES AT À SÀMPLING FREQUENCY
OF 1 RILOHERTZ). THD VÀLUDS ÀRE STORED IN ÀRRÀYS ZEROO TO ZERO3
THE VÀRIÀ¡T,E "VÀRCNT" IS THE COUNT OT THE NUMBDR OF ZERO
CROSSING SlORtrD ¡N EÀCH VÀRIÀNCE ÀRRÀY.

c
c
C PÀD DÀTÀ ÀRRÀYS I4ITH OND ZERO ÀT THE END TOR ZERO CROSSING COUNTING
c

cHO(3001)=0.0
cH1(3001)=0,0
cH2(3001)=0,0
CH3(3001)=0.0

c
Do 1900 .l=STÀRT,3000,50

c
C INITIÀLIZE THE COUNT CT THE NUMBDR OF EMG SIGNÀL ZDRO CROSSINGS
C PER FIFTY MILLISECONDS TO ZERO.
c

COUNT0= 0
COUNTl =0
COUNT2= 0
COUNl3= 0
7,=( (J-1) /50)
DO 2000 I=1,50

l{=J+I-1
c
C MULTIPLY TWO CONSECUTIVE SIGNÀL SÀMPIES TOGETHER. IF THE VÀLUE
C IS NEGÀTIVE, THE VÀLUE OF THB SIGNÀL HÀS CROSSED THROUGH THE
C ZERO VÀLUE.
c

TEMP0=CH0
TEMPl =CH1
TEMP2=CH2
TEMp3=CH3
IF (ÎEMPO
IF (TEMP1
TF (TEMP2

c
c
c
c
c
c
c
c
c
c
c
c
c

ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

ISN
ISN
tsN
I SN

rsN 0116

I SN
I SN
ISN
I SN
r sN
ISN
ISN

SN
SN
SN
SN
SN

117
118
119
120
121
122
123

ISN
¡sN
¡sN
ISN
ISN
ISN
ISN
ISN
ISN

124
125
26
27
28
30

34
36

31
38
39
40
41

014 9
0150
0151
0152
0153
01 54
0155
01 56
015?
01 58
0159
0r60
0161
01 62
01 63
01 64
01 65
0166
o16?

0
0
0
0¡T (TEMP3.LT. O.

2OOO CONTINUD
c

0142
0143
o1 44
01 46
o1 47
0148

C COPY THE TOTAL FIFTY MILLISDCOND
c ÀRRÀYS '2ERO0Ù TO "ZERO3".
c

zERO0(z)=COUNT0
ZEROI(z)=COUNTl
zERO2(z)=COUNT2
ZERO3(z)=COUNT3

19OO CONÎINUE

MOMO (
.s)
zsRo0

.8)

c
C WRI
c
c

TE OUT THE CÀLCULÀTED STÀTISTICS TO TWO DIFFERENT DÀTÀSETS
(ÀtrERNÀT¡NG BDTWEEN THE Two).

2100

2300

2400

2200 J=STÀRT
z-l(J-11/5a)
¡F ( MOD(2,2
f.rRrlE(11,210
FORMÀT(T4,48
wRrTE( 1 1 ,230
FORMÀT(4X,4E
wRrTE( 1 1,240
FORMÀT ( 4X, 4E
f,¡RrTE(6,2100
f{RrTE(6,2300
f{RITE(6,2400
GO rO 2600
CONTI NUD
f.IRrrE(12,210
t{RITD( 1 2,230
WRI TE
WRI TE
WRI TE
WRI TE

2300
2400

DO

ZERO CROSSING COUNTS INTO THD

,3000,50

) .E0. o ) co ro 25oo
0) cÀsE,vÀRo(z),vÀR1 ( z),vÀRz(z),vÀR3(z)
'1?.8)

z),MoM1 ( z),t¿iou2( zr,MoM3 ( z )

( z ), zERo1 ( z), zÈRoz ( z\, zERo3 ( z)

cÀsE,vÀRo( z),vÀR'l (z),vAR2(z),vÀR3(z)
MOMo(Z),MOM1 ( z),MOM2(Z),MOM3( Z)
ZEROo( Z). ZEROI (Z ), ZEROz( Z), ZERO3(Z)

cÀsE,vÀR0(z),vÀR1 ( z),vÀR2(z),vÀR3(z)
MOMo ( Z ), MOM',l I Z'),r40M2 ( Z t, MOM3 ( Z )
zERO0 ( Z ), ZEROl ( Z), ZERO? ( Zl, ZERO3 ( Z )

cÀsE,vÀRo( z),vÀR1 (z),vÀR2(z),vÀR3(z)
MOMo ( 2 ),MOM1 ( Z\,14O¡42 (Z),MOM3 ( Z )
ZEROo ( Z ), ZEROl (Zr, ZERO? lZ\, ZERO3 ( Z )

7
)
7

2500

1

6
5
6

24C
100

0)
0)
0)
)
)
)

RICK LEHNER¡ ÀPRIL 4,/85.
DELTOID CONFTGURÀTION! FILE FLEXl
CÀLo= 0.4464E+00 CÀLl= 0.s4648+00 CÀL2= 0.44648+00 CÀL3=
USEFUL EMG SIGNÀL STÀRTS ÀT INDEX 951
THE NUMBER OF VÀRìÀNCE,TH¡RD MOMSNT ÀND ZERO CROSS¡NGS CÀLCÀTJÀTED IS¡ 41
THE CÀLCULÀTED STÀTISTICS ÀRD!
cÀsE vÀRrÀNcE (cHo cHl cHz CH3)

THIRD MOMENT (CHO CH'I CH2 CH3)
ZERO CROSSTNGS (CHo CHI CH2 CH3)

2600 coNTrNuE
22OO CONT¡NUE
27OO CONTINUE

STOP
END

o.5?7120448-02
0.6871 0302E-03
0,50000000D+01
0.135761768-01
0,34456323F'-02

0. 1 1 4973058-02
0 .47 4397A2Ê-A4
0.800000008+01
0 ,11 57 25928-02
0,111884928-03

0.44548+00 CÀSE= 1

28051 2S5E-03
644467 768-05
70000000D+01
2 385 1 3 948- 03
59512?688-05

186714978-03
38291 337E-05
f 1 0000008+02
1 9393041 E-03
4492'1 47 4E-05



5't

1 1 0000008+02
2't 404 1 398-02
2547400 1 E-03
1 40000008+02
52463322l¡-02
65437006E-03
?00000008+0 1

17765205E-0f
5262A9278-02
1 2000000D+02
55899806tr-02
72808 1 688-03
?00000008+01
791 245338-C2
1 452807 1E-92
1 00000008+02
3608457 ?E-02
33 181 6738-03
80000000D+0 1

7 34963218-i2
1 00633908-02
1 1 000000E+02
'1 3'7063a98-02
11A422768-02
1 30000008+02
?15260548-02
1 1 3344058-02
1 4000000E+02
61831698E-02
7468 1 6638-03
1 0000000E+02

1 64 1 5858-04
00000008+01
54333828- 02
547 6346D-04
00000000+0 1

3078 r 5 1E-02
31 t0478[-04
0000000t+0 f
89159A68-02
09963??E-03
0000000E+01
806 I 625E-02
00223648-03

0. I 3000000D+02
0.2 1 5821 03E-03
0.53143449E-05
0.800000008+01
0,236131248-03
0.49387?098-05
0 . 60 00000 0D+ 0 1

0,321?44480-03
0.93370? 1 8E-05
0. 1 2000000D+02
0.1 62045868-0i
0. 32730586C-05
0.150000008+02
0.186974't7D-03
0. 39998222D-05
0. 1 5000000E+02
û. ¡32649708-03
0.342882788-05
0. 1 30000008+02
0.2 1 9547898-03
0.502783?7D-05
0. 1 60000008+02
0. 29??03788-03
0,994986298-05
0. 1 50000008+02
0.28961 5948-03
o .7 21 037 7 6E-05
0,700000008+01
0.2?6963698-03
0" 683007698-05

0. 1 ?000000D+02
0. 385'l 5?538-03
0.136?36598-04
0-150000008402
o.26265997ø-03
0.649795?78-05
0. 'l 20000008+02
0, 278650788-03
0.760557038-05
0. 1 30000008+02
0.2 1 040863D-03
0.417159038-05
0, 70000000D+0 1

0, 33745938E-03
0. 966920028-05
0. 1 60000008+02
0. 3289?0 1 4E-03
0,894808648-05
0-11000û008+02
0,20433581 tr-03
0.48779?398-05
0 .900000008+0 1

0,600000008+01
0.151?60320-02
0. ?81 398 1 2E-04
0.500000008+0 1

0. 1 60506008-02
0.8
û.7
0.1
0,7
0,6
0,1
0,6
0.6
0,1
0.1
0.7
0.1
0,1

0.6
0,2
0,1
0,6
0.1
0,8
0,8
0.1
0.'l
0,8
0.1

0.1
0.6
0.1
() ,6
0.6
0.1
0.6
0.6
0,1
0.1
0.6
0.1
0,8

24427 4't 4E-0X
58434343E-05
140000008+02

7 9 1 66278-03
53254308-05
00000008+02
23240238-03
1 3 1 9?0?E-05
30000008+02

91050698-02
50582778-03
00000008+0 1

606297 6E-02
o5966228-03
40000008+02
23641 348-
80656088-
0000000D+
3004455D-
30490378-
00000008+
544038?E-
07750068-

0. 700000008+0 1

0.153220288-02
0.753700308-C4
0 , 60000000D+0 1

0,13800643ß-02
0.621 592488-04
0.800000008+01
o -184098248-02
o-11242076E-03
0.600000008+01
0 - 193542228-02
0. 1 029481 6E-03
0,600000008+01
0. 1 5?21 3308-02
fi.83213585E-04
0.6000000úD+01
0.2466A2278-02
0.170826018-03

0.102866358-03
0,600000008+0 1

0.133688910-02
0,61?247868-04
0,600000000+01
0.15887818D-02
0 .7 29 1A? 7 4E-04
0. 600000008+0 1

0.129'161928-02
0. 59658822D-04
0.600000008+01
0,209812948-02
o ,122610548-03
0.60000000E+01
0.'t40102988-02
0.64882930A-04
0. 600000008+0 1

0,148995030-02
0,754229448-04
0 ,800000008+0 1

0, 18948459D-02
0, 1 0347484[-03
0.60000000D+01
0 ,146294068-02

0. 1 5000000D+02
0,18?592358-03
0,41?829058-05
0 . 1 9000000D+02
o ,20527't358-03
0.510323758-05
0.110000008+02
0.131096688-03
0.199558148-05
0-11ô00000D+02
0.23973300D-03
o,5226A1428-05
0. 1 40000008+02
0 _ 3303936?E-03
0,993668538-05
0. 1 30000008+02
0.27651316E-03
0.682060548-05

1 60000008+0
1 9995405E-0
44?41719L-0
1 1 000000D+0
1 4387 122Ê-0
260958598-0
900000008+0
2?0038388-0
6541 04598-0
1 30000008+0
2971 19148-0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
0
0
0
0
0
0
0
0
0
0
0
0
0

559937?E-
23520428-

1 20000008+
43386966D-
446722388-

0000000D+0 1

01787428-02
1 37307 1 8-03
0000000[+0 1

6512356E-02
42357 408-ù4
00000008+01
451 566 1E-02
756't6'74L-04
0ô000008+0 1

7 4't 631 98-02

00000008+ 0000000D+01
59477068-03
32308268-05
20000008+02
?38 1 3038-03
24526498-05

.21 21 621 9E-03
,641214168-05
.210000008+02
.287861 808-03
,1 87 20641î,-05
. 1 60000008+02
.251 61 4028-03
,575'714248-05
.1 2000000c+02
.38967887E-03
.1 58734048-04
. 1 4000000D+02
.23?49880D-03
.51 1 8701 ?E-05
.1 00000008+02
.2661 7 4328-03
.61 9466858-05
.200000008+02
. 1 885?68?o-03
.38329590D-05
. 1 ?0000008+02
. 2 1 8972038-03
,5326201 1 E-05
.150000008+02
,463240748-03
.1 7 2449228-04
, 1 40000004+02
,287391948-03
.7 12544628-05
. 1 30000008+02

170000008+
301 002068-
aa61 247 3L-
1 80000008+

0000008+
399905E-
7 364228-
0000008+
221 34AL-
5383 1 0E-

38264018-02
5736064E-03

0.9
0.1
0.3
0.1

0,1

, 1 30000008+02
,75000?488-02
,97 1 6337 1D-03
,1 1 0000008+02
.2292669'tE-02
,163872528-O3
,900000008+01
,'t 4934?228-02
,12127? 178-02
.12000000D+02
,97 221 6588-02
.13977 1 458-02
.800000008+0 1

, 4238 1 3248-02
,4154?4418-03
- 1100û000E+02
.105401028-01
.19025181E-02
,800000008+01
.25207 0658-02
,230589348-03
. 1 90000004+02
,124543208-01
,2325't8268-O2
. ?0000000E+01
,1 36292478-01
,259AA192Ê-02
. 7000000otr+0 1

.559229038-02

.597793848-03

. 1 1 0000008+02

.795089458-02

. 9859 1 9278-03
,90000000D+01
,625624988-02
.791574368-03
.1 00000008+02
.840?81638-02
,1 6?'t 1 7928-02
.1 00000008+02
. 1 2080029D-0 1

.231 3427 9E -02

. 'l 30000008+02

.888953738-02

.132752898-02

. 1 00000008+02

.47 31 1 4088 -02

.542825098-03

. 1 00000008+02
,7 0026964E.-02
,92 1 01 9598-03
, 1 20000008+02
,a6997 4g',t8-O2
.1 41 4 47 538-02
. 1 3000000E+02
.866 1 ?991 E-02
.1 25999568-02
.1 20000008+02
,a73621A98-02
.1 45A1 392Ê,-02
, 90000000D+0 1

,1332675?E-0 1

.30348799E-02

.1 1 0000008+02
,9408'1 2 t 38-02
.1 3931 4178-02
. '1 '1000000E+02

810545??D-05
1 ?0000008+02
1 60882988-03
3093892?E-05
1 60000008+02
22636'1 038-O3
554482908-05
180000008+02
256536990-03
67 4928928-05
18000000D+02
294625298-03
7 29221 7 6E-05
1 0000000E+02
34000655D-03
123644728-O4
1 50000008+02
267 155? 0E-03
661152358-05
800000008+01
30965987Ë-03
845295298-05
180000008+02
40673604E-03
1 3269088E-04
1 00000008+02
21 4394 1 7Ê,-03
551 03928D-05
1 ?000000D+02
254991 7 0E-03
?0520573E-05
1 5000000D+02
2A24985?E-03
5 1 68858 5E- 0 5
1 50000008+02
217 7 77 678-03
?576303?E-05
1 1 0000008+0i,
469224068-03
1 52340908-04
1 30000008+02
34989091r-03
99235 1 1 2D-05
140000CùE+02
4662056s8-03
1 5343088E-04
1 5000000E+02
38?4?699E-03

1 239982E-03
1 2884 1 8-05

0,600000000+01
0 . 1 65229668-02
0,861 20053D-04
0,600000û08+01
0.130062928-02
0-571821448-04
0. 60000000E*0 1

0.19251A468-02
0.1 1 289?088-03
0. 500000008+0 1

0,1 ?9409498-02
0. 9?6849998-04
0.600000008+01
0 , 17 90467 4E-42
0.9997053?D-04
0.6000û0000+01
0.252414338-02
0,1721654'lE-03
0.60û000008+01

0435587E-03
00000008+01
456481 2E-02
?506524G-04
0û000008+01
437 12508-A2
85058 1 8E-04
00000008+01
48845300-02
54154298-04
0000000D+01
663?968D-02
7 6909478-0 4

1 600û0008+
28786599D-
84 1 57982D-05
1 7000000E+02
252 1 441 8E-03
551 457 478-05
''tOOOgqgo+02
319198948-03
941 6634? E-05
80000000D+01
4594894 1 E-03
1 92586 1 6E-04
1 0000000E+02
31 84701 8E-03
94049?47E-05
1 30000008+02
450439528-03
1 4065085D-04
150000008+02
286830368-03
6?3349408-05
1 50000008+02
221 75404E-03
4852?0088-05
'17000000E+02
35525789E-03
1 09382398-04
1 00000008+02
39642002rl-O3
1 261 7 1948-û4
1 30000008402
345855258-03
1027 9267r,-04
1 1000000E+02
40401 6358-03
1 2421 090D-04
1 00000008+02
392233258-03
1I112459E-04
1 90000008+02
37 7 2340? E-03
1 1 S785398-04
1 20000008+02

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

û.1456't4948-02
0.709't6E32E-04
0.600000008+01
0.189396728-02
0,108618208-03
0,800000008+0 1

0 .17't 441 1 1E-02
0. 973469000-04
0.600000000+cJ1
0.12796444î,-02
0.617631 168-04
0.60000000E+01
0 ,1 7 10927 3E-02
0.91811f188-04
0. 600000008+01

1 05446858-04
1 30000008+02
24192575[.-03
79641 1 598-05
1 70000008+02





A.2 CLÀSS!g!E8 STAÎE EOUÀTION COBFFICIENÎ GENENÀÎIOI¡

f,,EvEr, 2.3.0 (JUNE ?8) 03/360 FORTRÀN H EXTENDED DÀrE 85.136/09.'18.42 PAGE

"ããuesreo 
oprroNs! ,EB,,,,oBJ,,u¡p,,'oosrur,,,srzE(256K),s,NÀME(MÀIN),oPT(0),Lc(554),ÀD(NoNE),FLÀc(I),

iìãi¡O¡¡S ¡H EFFECT: NÀMB(MÀIN) NOOPTII4IZO T,INECOUNT(54) SIZE(0256K) ÀUTODBL(NONE)-- souRcE EBcDrc Nor.Isr NoDEcr( cBJEcr MÀp NoFoRr,!ÀT cosrMT NoxREF NoÀr,c NoÀNsF NoTERM rBM FLÀG(I)

rsN 0002
rsN 0003
tsN 0004
¡sN 0005
rsN 0006

REÀL VÀRo,VÀR1,VÀRz,VÀR3
REÀL VÀRo,VÀR1,VÀR2,VÀR3
nsÀL MoM0,MoM1,MOM2,MOr'r3
REÀL Z:¡1O0, ZERO1, ZER02. ZERO3
lNÎEGER Z,NUM

THIS PROGRÀM RESCÀLES lHE VÀLUES OF THE STÀT¡S1ICS.

TI'IE F¡LS EMBEDDED SPECIFIES THE SPECIF¡C MODIFICÀÎION TO BD
PERFORMED.
THE F¡LES ÀVA¡LÀBLE ÀRE ÀS FOLLOWS:

MOM3-1 OO . . ... . USED TO MULTTPT.Y lHE 3RD
MOMENTS BY 1OO.

LOG ...... TO TÀI(E THE NÀTURAL TJOGÀRITHM
OF EÀCH OF THE STÀÎISTICS.

lHE STÀTIST¡CS ÀRE REÀD ¡N, THE REQUIRED RESCÀL]NG !S PERFORMED
ÀND THS FINÀL STÀTISTICS ÀRE WRITTEN OUT TO À NEW DÀTÀSET.

c
c

c
ç
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

THE VÀRIÀBtES REPRESENTING lHE S1ÀT¡STICS ÀRE ÀS FOLLOWS!
vÀRo ,.. vÀR3 = THE vÀRlÀNCE OF EMG CHÀNNEtS 0 TO 3
MOMo ,.. MOM3 = THE THIRD MOMENTS OF EMG CHÀNNELS 0 TO
ZERO0 ... ZERO3 ' THE NUMBDR On ZERO CRoSSINGS OF

CHÀNNELS O TO 3

THE VÀRIÀBLE NUM TS IHD îOTÀI NUMBER OF STÀTISÎIC CÀSES TO BE
MODI F I ED.

sN 0007
sN 0008
sN 0009
sN 0010
sN 001 1

NUM= 3 220
DO 100 z-1,NUM

RÊÀD( 1 0, 200) cÀSE,VÀRo,VÀR1,VAR?,VÀR3
REÀD( 1 0, 300) MOMo,MOM1,MOMz,MOM3
REÀD( 10,400) 2ERO0, ZERO1, ZEROz,ZERO3

c
c
c
c
c
c
c
c

TÀKE THE NÀÎURÀT, T.OGÀRITHMS OF THE STÀTISTICS.

lHE FTRST SÎEP IS TO RESET THE SÎÀTISTICS WHICH HÀVE VÀLUES
I,'H¡CH ÀRE LESS THÀN OR EQUÀÎ" TO ZERO TO À SMÀLL POSIT¡VE
NUMBER. THIS ENSURES THÀT lHE VÀLUE OF THE LOGÀRITIIM
ÀRGUEMENT IS VÀLID.

ISN
ISN
ISN
ISN
ISN
ISN
lsN
ISN
ISN
ISN
ISN
¡sN

0012
001 4
001 6
001 I
0020
0022
00 2{
00 26
0028
00 30
0 032
0034

¡F
IF
IFtr
IF
IF
IF
IF
IF

IF
IF

(vÀRo , r.E.
(vAR',t . r,E.
(vÀR2.LE.
(vÀR3.LE,
(MoMo.LE.
(MoMl ,LE.
(MoM2.r.E.
(MoM3 .t E.
(zERoo .LE.
(zERo1.LE.
(ZEROz.LE.
(zERo3.r.E.

0,0
0.0
0.0
0.0
0.0
0.0
0,0
0,0
0.
0,
0.
0.

vÀRo =
VÀRl =
vÀRz =
vÀR3 =
MOMO =
MOMI =
MOM2 =
MOM3 =

ZEROO
ZEROI
ZERO2
ZERO3

E- 30
E-30
E-30
E-30
E- 30
E- 30
E- 30
E-30

0.
0.

E-30
E-30
E-30
E- 30

c
C PERFORM THtr I¡OGÀRIÎHM TRÀNSFORMÀTION ON THE STÀTISlICS

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
¡ s¡¡
ISN
TSN

0035
0037
00 38
0039
0 040
0 041
0042
004 3
0 044
004 5
004 5
004 ?

vÀRo =
vÀR1 =
vÀRz =
vÀR3 =
MOMO =
MOHI =
MOM2 =
MOM3 =

LOG (vÀRo )
LOG (VÀR1 )
LOG(VÀR2 )
LOc ( VÀR3 )
LOG(MOMO )
LOG (MOÉ1 )
LOG (MOM2 )
LOG (MOM3 )

= LOG(ZEROO
= r,oc ( ZEROI
. LOG(ZDRO2
= LOG(ZERO3

ZEROO
ZEROl
ZERO2
ZERO3

¡sN 0048
rsN 0049
rsN 0050
rsN 0051
rsN 0052
rsN 0053
rsN 0054
rsN 0055
rsN 0056

c

100
200
300
400

IrR¡TE( 1 1, 200 ) CÀSE,VÀRo,VÀR1,VÀR2,VÀR3
r{RrTE( 1 1, 300) MOMo,MOM1,MOMz,MOM3
r{RtrE(1 1,400) ZEROo,ZDRO1,ZERO2,ZERO3

CONTI NTJE

FORMÀT( r 4,4E1 7 ,8 )
FORMÀT(4X,481 ?.8)
FORMÀT(4X,4Ef ?.8 )

STOP
END

iOPT¡ONS IN EFFECT*NÀME (MÀ¡N ) NOOPî¡MI ZE LINECOUNT ( 54 ) SI ZE( 0256K ) ÀUTODBL( NONB)
TOPTIONS IN EFFECT*SOURCE ÞBCDIC NOLIST NODECK OBJËCT MÀP NOFORMÀT GOSTMT NOXREF NOÀÍJC NOÀNSF NOTERM
*STÀTISTICS* SOURCE STÀIEüENTS = 55, PROGRÀM SIZE s 1372' SUBPROGRÀM NAME = MÀIN
*STÀTISTICS* NO DIÀqNOSIICS GENERÀTED****** END OF COMPILÀT¡ON ****** 136K BYTES O¡ CORE NOT USSD

IBM FLÀG(I)
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ÞÀGÉ 1

ãiIóPTU - SÎÞPWISE DISCRIMINÀNT ÀNÀT,YStS.
BMDP STÀT¡SlrCÀL SOFTWÀRE, INC.
1964 WESTT,TOOD BÈVD. SU¡TE 202
(213) 475-5?00
PROGRÀM REVISED ÀPRIL 1982
MÀNUÀL REVISED -- 1981
COPYR¡GHT (C) 1982 REGENÎS OF UNIVERSTTY OF CÀT,,¡FORNIÀ

10 SEÞ REMÀRßS ÀND À SUMUÀRY OF NEW FEÀTURES FOR
TI{IS PROGRÀU, ¡TÀTE NEWS. IN THE PR¡NT PÀRÀGRÀPH.

MAy 16, 1985 ÀT 9¡39!3?

PROGRAM CONTROL ¡NFORMÀTION

/ 9RoBLEM lrlLE ¡S '16 MOTION EMG C!¡ÀSS. (RL-DELTOID)¡ 3 SÞC SÀilptES
LOC FEÀTURbS SVAR, 3RD MOM, ZEROS TOLERÀNCE=0. O 1 

i .
/ INPUT UNIT IS 9,

VÀRIÀBLES ÀRE 13.
FORMÀT rS' (|4,4817,8/4Xt4Ê,17,8,/4x,,4817,81 

"/ vÀRrÀBLE NÀMES ÀRE cÀsE,cHovÀR,cHlvÀR,ctr2vÀR,cH3vÀR,
cH0 3RD, CH 1 3RD, CH23RD, CH33RD, CHOZ,CHl?, ,CH2Z ,CH3Z,

GROUP¡NG TS CÀSÞ.
,/ cRoup coDES(1) ÀRE 1 To 16.

NÀMES ( 1 ) ÀRE FLEX, ExT, PRoN. suP, HUMI N, HuMouT, ÀRMsxT, ÀRMREÎ,
FT"EX-REST, EXT-REST, PRON-REST, SUP_R8ST,
HI N RÞST, ¡IOT-REST, ÀRT-REST, ÀEX_REST.

/ Drsc rol.o.ol
/ END

PROBÍ.EM TITI,E TS
16 I,OTION EMG CT,ÀSS. (RL-DEÈIOID)i 3 SEC SÀMPLES TJOG FEÀTURES:VÀR,3RD MOM,ZDROS
TOLERÀNCE.0. 0 1

NUI'IBER OF VÀR¡ÀBT¡ES TO READ TN, 13
NUI'IBER OF VÀR¡ÀBLAS ÀDDED BY TRÀNSFORT.{ÀTIONS, . O

lOTÀf, NUMBDR OF VÀRIÀBI¡ES . 13
NUMBER OF CÀSES TO REÀD IN. . , . . , 1O END
CÀSD Í,ÀBELING VÀRIÀ¡LES
MISSING VÀLUES CHECKED BEFORE OR ÀFTER TRÀNS. , NEITHER
BÍJÀNKSARE. ...M1SS¡NG
INPUT UNIT NUMBER , 9
RETIND ¡NPUÎ UNIT PR¡OR TO RDADING. . DÀTÀ. . . YES
NUMBER OF WORDS OF DYNÀMIC STORÀGE 176126
NUI¡IBER OF CÀSES DESCRIBÞD BY INPUT TORMAT . . 1

VÀRIÀBLES 10 BÞ USED
1 CASE 2
6 CHo3RD 7

11 Ct{12 12

cH0vÀR
CH1 3RD
cH2z

3 CH1VÀR
8 CH23RD

13 CH3Z

4 CH2VÀR
9 CH3sRD

5 CH3VÀR
10 cH0Z

INPUÎ FORMÀT IS
(t4,tÞ1? .8/4t ,LEt7 ,a/4x,4817 ,B)
M}.XIMUM LENGTH DÀTÀ RECORD IS ?2 CHÀRÀCTERS
I N PUl V

VÀR¡ÀBT¡E
INDEX NÀME

ÀRIÀBLES..
RECORD COT,UMNS

NO. BEG¡N END
FI ELD

:::lt
TYPE VÀRt ÀBTJE

INDEX NÀME
RECORD COT,UMNS

-i9: ll9ll -1P-
23955
2â672
3521
32238
3 39 55
35672

FI ELD

ï!11
TYPE

1 CÀSE
2 CHoVÀR
3 CH1VÀR
4 CH2VÀR

1

5
22
39
56

5
22

4
21
38
55
't2
21
38

4
?
7
7
7
7
7

CH23RD
CH3 3RD
cH0z
cHlz
cH2z
cH3Z

1,8 F
1,8 F
?.8 F
7.8 F
1,5 F
?,8 F

5
6
1

cH3vÀR
CHO3RD
cHl 3RD

TOf,ERÀNCE.
F-TO-ENTER
!'-TO-REMOVE,
MET¡IOD .
MÀXIMUM FORCED TJEVEL . .
MÀXIMUI.| NUMBER OF STEPS.
GROUP¡NGVÀRIÀBLO....
NUMBEROFGROUPS...,
PNIOR PROBÀBILITIES. . .

0
I
3

0'1 0
000
996

4 .000
3.996

0
0

ED

1

0
26

1

tb
06250 0 .06250 0.06250 0.06250
06250 0.06250 0,06250 0.06250

3 RECORDS REÀD PER CÀSE.

06
06

50
50

0.06250
0.06250

0. 06250 0.06250 0. 06250 0.06250

BÀSED ON INPIJT FORMÀT SUPPLI

VÀR1 ÀBLE
NO. NAME

INTERVÀL RÀNGE
MINIMUM MÀX¡MUM MISSTNG CÀTEGORY C},TEGORY GRI¡ÀTER TJESS THÀN
LIMIT LIMIT CODE CODE NÀME THÀN OR - TO

1 cÀsE
1 ,00000
2, 00000
3. 00000
4.00000

FLEX
EXT
PRON
SUP
HTJMI N
HUMOUT
ÀRMEXT
ÀRMRET

5
6
7
I
9
1

1

1

1

1
'|

1

00000
00000
00 000
00 000
00 000
.0000

FT¡EX-RES
EXT-RESl
PRON-RES
SUP-REST
H¡ N_RSSI
HOI_REST
ÀRT_REST
ÀE¡(_REST

3220

0000
0 000
0000
0 000
0 000
0000

NUMBER OF CÀSES REÀD.



PÀGE 2 BMDP?M 16 MOTION EMG C[,ÀSS. (RL-DEr.TOrD)r 3 SÞC SÀMPÈES rJOG FEÀTURES¡VAR,3RD MOM,ZEROS TOLERÀNCE.O.OI

14EÀNS

GNOUP
VÀR¡ ÀBLE

2 ct{ovÀR

FLEX EXl PRON SUP

-4,
-6.
-8.
-6.
-9.
11.
'l 1,
2,
2.
2.
2.

HUM¡ N

-5,98727
-a.1a727
-8.23132
-8. S599 1

-8.47899
- t 1 ,85266
-11.87089
-1 2,8384?

2,25780
2,34734
2.5990 1

2,â8525

HUMOUT ÀRMEXT ÀRMREl NLEX-RES

3
4

ú
7
I

10
1'l

13

ct{1vÀR
-4.â324X
-6. 54533
-8.22060

-7
-7
-8
-8
10
11
12
11

2
2
2

1244E -8
95632 -649580 -701691 -813265 -1 1

4Ê292 -922891 - 1 0
51939 -1 1

56394 2
50902 2
70982 2
57812 2

,2927
.445 3
,4882

69276
58251
65684
05224
58 397
39926
01 625
59757
32S95
6144 0
7 400?
71 096

-4.56905
-6.50650
-6,6411 2
-5.69?16
-5.39852
-9.26913
-9.467 12
-?,9909?

2,14821
2,53391
2,49359
2.46391

-4.45123
-8. 08299
-7.29406
-8.30700
-6.221 19

-1 1 .65889
-'10.48025
- 1 2. 00454

2.16492
2 ,45596
2,63228
2 .67517

-4,34282
-7,75507
-8,60356
-8.3066?
-6.04638

-'1 I.19035
-1 2 ,47695
-11.96699

2.23A75
2.32900
2 ,579?5
2.1 3411

-6
-6
-9
-8

-10
-9

-11

2
'|

1

2

98904
7551 |
39087
42822
02167
9t311
?2265
14303
1+474
79496
699{r0
40405

CH
CH
CH
CH
CH
CH
CH
CH
CH

2VÀR
3vÀR
O3RD
'13RD

23RD
33RD

-6
-9
11
11

2
1

2

7382s
28273

25087
93231
084 58
7 4542
869? I
67279
67086
65113
68201

3475
046 1

07,

2z

o497
050 3
6622
1 588
7078cH3z

STEP NUMBER 1'1

VÀRIÀBLE ENTERED

VÀRI ÀBLE

9 C!{33RD

TO FORCE lOLERÀNCE
LEVÞL

VÀRI ÀBLD

12 CH2z

FTO
ENTER

D?.15 3193
2,370

FORCE
TJEVEL

TOLERÀNCE

0. 9933?02 CHoVÀR
3 CHIVÀR
4 CH2VÀR
5 CH3VÀR
6 CHO3RD
7 CH13RD
8 CH23RD
9 CH33RD

10 cHoz
11 cHlz
13 CH3Z

REMOVE
D!'. 15 319

34.s23
G3 ,124
24.949
15. t84
20,120
L6.203
18,241
6.341

31.996
77,096
17,206

011721 -
0 1 8993
0172?8
026619
012052
01 91 40
01?5'13
027185
83{863
9 0{5{4
9 30603

u-sÎÀTtsTtc oR t{ILKs' LÀMBDÀ 0.0006090
ÀPPROXIMÀTE F-SîÀT¡STIC 223.31'I

DEGREES OF FREEDOM
DDGREDS OF FREEDOM

1 5 3201
65,00 28558.34.

F - UÀTRIX DSGREES OF FREEDOM = 11 319{

FLEX
338.32
696.1 1

181.31
3 08. 55
496,83
262,77
18 3. 86
183,13
401,33
854 .88
7 42 .52
4t3.15
438.87
416.28
324.47

EXT PRON SUP HUMIN HUMOUT ÀRMEXÎ ÀRMRET FLEX_RBS EXT_REST PRON-RES SUP-REST I{IN-REST
EXT
PRÔN
SUP
HUMIN
HUMOUT
ÀRMEXT
ÀRMRET

3S9.74
306.96
103. 13
5? 6 .16
21 1 ,43
207 ,94
265.04
98. 15

297 ,54
2'19.66
127 ,82
1 95.95
235.64 1

244,45

ÀRT-REST

70.33

40
54
70
59
80

24
20
59

00
95

s9
88 27
{8 42
14 '14

{0 20
88 40
61 54
16 ?1
?6 61
79 40
35 32
60 a2
97 3{

840.90
92,34

1',|9.f1
261 .40
'13a.02
374 .8 3
303.73
2t,72

122,00
122,04
111.8'l

561.73
670 .8 3
8'15.36
911,73

1150.50
1030,12
979.53
6?6.56

1076,11
898 .8 6

98.45
436. 1 6
333. 1 5
608.40
519.99
1 64 ,84
124,83
239,21

98. 97

FLEX-RES
EXT-REST
PRON_RES
SUP-RI!ST
ItIN-REST
HOT-REST
ÀRT_REST
ÀET-REST

ÀRT-REST
ÀEX-REST

314.96
239. '1 3
170.Ê4
648.29

325,26
98. 99
44.69

199. 1 1

487 .27
420.96
279.18
442,01
329 ,98
431.80

362,87
292.52

97 .35
293 ,15
120.11
265,99

309. 33
267 ,95
679,94
774,E2

244,98
232 , 04
576. 90
659.05

141,30
93.89

132.â1

HOT REST
359 . T5
279,30



62

pÀGD 19 BMDPTU'16 MOTTON EMG CLÀSS. (RL-DELTOID)¡ 3 SEC SÀMPLES IJOG FEÀTURES;VÀR,3RD MOM,ZEROS ÎOLERÀNCE.0.01

CLÀSSI FICÀlION FUNCTIONS- GROUP = FLEX EXT PRON SUP HUM¡N HUMOUT ARMEXT ÀRMRET FLEX-RES
VÀRI ABÉE

2 cHovÀR
3 CHIVÀR
¿ CH2VÀR
5 CH3VÀR
6 CI{o3RD
? CH13RD
8 CH23RD
9 CH33nD

10 cl{o2
11 Cslz
13 CH3z

-2
-76

-1 88
-119

7
21

03498
21024
94479
937 44
9801 2
44942

-1 7.3973s
-1 1 2.10909
-206.21ãOÊ
-1 1?,9{588

14,74476
40. 0554?

1 0{ ,67595
55 . 6986 1

32.18433
29 ,19496
37 ,38445

-25,21513
-101.9?128

15497
95091
12181
51674
9?699
905 50
31046

-6
-109
-198
-126

9
38

100
56
30
26
35

34 35{
65536
42166
47479
00632
46114
88985
21637
95135
6185?

-6.58783
- 1 03 .8984 1

-181.95581
-94.64326

9,05151
40.16631
93.46805
50.92828
30. 500 66
31.90842
38.43614

3 ,9't',|1?
-113.'19562
-19¿.89874
- 1 21 .88005

3.92281
41,234a4
93,4797 1

55.1 0838
32.12489
29,25356
38. 1 60?4

7 ,90172
- 1 10 .'t 1262
-'199,27016
-120.13L45

2,66997
39.1469{
97 .877 15
55, t6310
34,435? 1

26.37 1 51
40.42921

-'t0. 23085
-65.3?184

-190.355?3
-126,27003

'1 0. 01 461
13.5t963
92. 68385
58. 56625
26.52113
1 9 .8278 5
33.86853

-177,75122
-128.53973

16,1 1112
41.44778
93,41L44
Ê9,2817'l
30,0281?
33.99014
38.21135

-1

93,66634
56. 1 3783
34.26988
20.93422
36.00658

25334
81175
99777
89088

coNslANT -604.32056 -720,45703 -62Ê,A2397 -628,38452
GROUP = EXT_REST PRON-RES SUP-REST HIN-REST

-736,443't2 -501.40894 -680.28394
HOT-REST ÀRT-REST ÀEX-REST

-721.90At5 -663,44629

vÀRt ÀBLE
cr{0vÀR
cH 1VÀR
cH2vÀR
cH3vÀR
CHO3RD
CH 1 3RD
CH2 3RD
CH33RD
cH0z
cqlz
cH3z

-18,532
-1 1 1 ,597
-1 90 .7 62
-'t24,440

1 5.643

35 -33.14113
21 -105,81't2X60 -1A4.A60'17
99 -131.4{89t
56 20,27612

-29.69966
-1 1 1 .39975
-187.89960
-131.6?152

1 I . 6S268
41,61764
9?. 1 ?804
59,?8914
?8 ,71 460
28 ,1 2048
31 . L8961

-a.91727
-1 12,13651
-1 99 ,15721
-128.18449

10.20791
3A.a'ì224

1 00. 1 0609
56 .849 7 3
29.'¡9A13
25,61290
35.53537

-18
112
1?8
't 35

15
40
92
62
2A
26

42804
'1377 6
79684
't 2? 14
45588
38237
18116
57262
6281 4
10250
08507

2
-119
-199
-'128

4
41
96

22

33 11.41638
-1 16.9?835
-1 99. 1 6?3 1

- 1 29. 35846
0.80612

40 .8896 3
98,5't259
58.A517 2
34.78694
24 .7't 6?9
39.05?05

31 ,25018
9 1 .8464 1

58.?S130
31 .26355
21,54781
34. 06599

38.06224
96.18370
58.73576
28.O23LL
24.18018
35.49644

97 46
7472
981 5
8399
? 089
7715
0950

0361 6
60910

38. 43S 9 5

coNsrÀNT -765,66431 -745.60'191 -?45.14185 -780.2409't
CLASSIFICÀTION MÀTRIX

GROUP PERCENT NUMBER OF CÀSES CT.ÀSSIFIEÐ INTO GROUP -
CORRECT

-686.56567 -812.85791 -771.?1045

Fr"Þx
?19

0
0
1

0
1

0
É

17
0
0
0
0
0
0
0

EXl
1

55
1

0
6
0
0
1

0
7
0
1

0
0
0
0

PRON suP
1

1

2
238

0
0
0
4
0
1

0
0
0
0
0
0

HUM¡N HUMOUT ÀRI.'EXT ÀRMRET FLEX_RES EXT_REST PRON-RES SUP-REST
FLEX
EXT
PRON
SUP
HUMT N

HUMOUT
ÀRMEXT
ÀRMRET

94
75
96
95
70
99
92
12
90

69
45
'Ì6
92
95
94

24

0
1
0
0

159
0
1

0
'1

1

0
1

29
I
0
3

0
0
0
0
0

211
0
0
0
0

0
0
0
0
0

0
0
0
9
7
0

196
1

0
0
0
0
1

4
0
4

1

1

0
1

0
0
3

1{0
0
0
0
0
0
0
0
0

9
2
0
0
1

0
0
0

162
2
0
0
0
0
0
0

0
30

0
0
3
0
0
0
0

0
0
4
0
3
0

0
0
0
0
0
0
0
0
0
0

125
59

0
1

0
0

0
0
5
0
0
0
0
0
0
0

46
s1

0
0
0
0

"t32

Ff.EX.RES
ÞXT-REST
PRON_RES
SUP-REST
H] N-REST
HOT-RÞST
ÀRT_REST
ÀEX RESÎ

10rÀL 84.8 244 172 250 247 210 211 222 146 176 '197 185
PAGE 20 BMDPTM'I6 MOTTON EMG CLÀSS. (RL-DELIOID)I 3 SEC SÀI'PLES LOC FEÀTURES¡VÀR,3RD MOM,ZBROS TOLERÀNCE=O.O'1

HIN-REST HOT-REST
00

ÀRÎ_REST ÀEX_REST
FLEX
EXT
PRON
suP
HUMIN
HUMOUT
ÀRMEXl
ÀRMRET
FLEX-RES
EXT-REST

94
75
96
95
70
99
92

90
a?
69
45
16
92
95
94

0
0

41
0
0
0
0
s
2
0

't38
0
3
0

0
t
0
1

0
5
0
0
0
4

34
0

167
0
0

213

0
0
0
0
4
0
I

23
0
0
0
0
0
0
3

170

204

PRON-RES
SUP-REST
HI N-REST
HOT-REST
ÀRT_REST
ÀEX-REST

TOTÀL 84.8 200 207
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JÀCKXNI FED CLÀSSI FICÀTION

GROUP PDRCENT NUMBER OF CÀSES CLÀSS¡FIED INTO GROUP -
CORRECl

FTJEX EXl
,|

54
1

0
6
0
0
'|

0
1
'0

1

0
0
0
0

PRON
0
1

242
0
0
0
0
0
0
0

4
0
0
0
0

SUP
1
'I

2
231

0
0
0
4
0
'I

0
0
0
0
0
0

HUMI
0
I
0
0

156
0
1

0
1

1

0
1

I
0
3

HUMOUT ÀNMtrXT ARMRET FT,EX_RES EXT_REST PRON_RES SUP-RDST
FLEX
EXT
PRON
SUP
HUMI N

HUMOUT
ÀRMEXT
ÀRMRET

9+
75
96
95
69
99
91
72
88
87
68
42
16
92

94

0
0
0
0
0

211
0
0
0
0
0
0
0
0
0
0

0
0
0
9
7
0

94
'I

0
0
0
0
1

4
0
4

1

1

0
1
'1

0
4

140
0
0
0
0
0
0
0
0

10
2
0
0
1

0
0
0

160
2
0
0
0
0
0
0

0
30

0
0
I
0
0
0
0

157
0
0
4
0
4
0

0
0
0
0
0

0
0
0
0

124
63

0
2
0
0

0
0
5
0
0
0
0
0
0
0

4'1
77

0
0
0
0

129

FTJEX*RES
EXT-REST
PRON-RES
SUP-REST
HI N-RESl
HOT-REST
ÀRT-REST
ÀEX_RESl

lOTÀL
PÀGE 2 1

a4.2 247 17 1 250 246 208 21 1

BMDPTM 16 MOTION EMG CT"ÀSS. (RL-DEI,TOID)I 3 SEC SÀMPLES
220 148 175 198 189

LOG FEÀÎURESrvAR,3RD MOM,ZEROS TOLÞRÀNCE=0,01

FLEX
EXT
PRON
suP
HUMIN
HUMOUT
ÀRMEXT
ÀRMRET

94.

96,

69,

12.
88,
97,
68.
42,
75,
92,
93.
94,

HIN-REST HOT-REST ÀRT-REST ÀEX-REST
0000
8000
0200
0000

43f34
0000
0508
0 0 18 23
0000
8040
2400
03400

137 0 9 0
0 166 0 0
4 0 169 3
0 0 3 170

FLEX-RDS
EXT-REST
PRON-RES
SUP-REST
HI N-REST
HOT_REST
ÀRT-REST
ÀEX REST

10rÀL 84,2 202 212
PAGE 22 BMDPTM 16 MOTION DMG CLÀSS

206 204
(RI,.DELTOTD)i 3 SEC SÀMPLES LOG FSÀTURES'VÀR,3RD MOM,ZEROS TOLERÀNCE.O.O1

SUMMÀRY TÀBLE

STEP
NUMBER

1

2
3
4
5
5
7
I
9

10
11

VÀRI ÀBLE F VÀLUE TO
ENTER OR REMOVD

1 382.439,5
a21 ,4221
5s1 ,9856
590,6018
1 66. 0343
49.O274
32 ,4941
20,3022
18.6841
18,2033
6.34!0

NUMBER OF
VÀRIÀ¡LES INCLUDED

1

2
3
4
5
6
7
I
9

10
1'1

U-STÀTI STI C ÀPPROXI MÀÎ8
F.STÀ1I STIC

1 382.439
1071.501

87 6 .3e2
809,542
635 .486
{91 .300
397,931 1

332,562 1

246.231 1

251.940 1

223.317 1

DEGRE¡,S OF
FREEDÔMENTERED

cH0vÀR
cH3vÀR
cH2vÀR
cHlvÀR
cH1 Z
CH 1 3RD
cH0z
CHO 3RD
cH3z
CH2 3RD
CH3 3RD

REMOVED
2

4
3
1

?
0
6
3
I
9

0, 1 338
o,027 6
0. 007?
0. 0020
0. 001 1

0. 0009
0. 0008
0. 0007
0. 0007
0. 0006
0.0006

15.00
30.00
4s.00
60.00
75.00
90. 00
05.00
20.00
35.00
50.00
65. 00

3204.00
6406. 00
9513, 1 1

2497,32
5331.80
7 996.54
0479.07
2773.44
4881.40
6806,73
8558, 34
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8.3 C!ÀSSIFIER ÀIID CT¡ÀSSIFIER EVÀLUÀrION PNOGRAT,I

LDVEL 2.3.0 (JUND ?8) 05/360 FORTRÀN H EXTENDED DÀrE 85.141/15,36.49 pÀGD
RSQUDSTED OFTIONSI ,EI],,,,OI]J,,MÀP,,GOSTMT,,,SIZE(256K),S,NÀME(MÀIN),OPT(O),LC(654),ÀD(NONE),TLÀG(¡),
OPTIONS IN EFTECT: NÀMD(MÀ¡N) NOOPTIMIZE TTNECOUNT(54) SIZE(0256K) ÀUTODBL(NONE)

SOURCD DBCDIC NOLIST NODDCK OBJECT MÀP NOFORMÀT GOSTMT NOXRDF NOÀLC NOÀNSF NOTERM IBM FLÀG(I)

rsN 0002 RDÀL VÀRo,VÀR1,VÀR2,VÀR3
tsN 0003 REÀL vÀRo,vÀR1,vÀR2,vÀR3
¡SN OOO4 REÀL MOMO,MOMI,MOMz,MOM3
ISN OOO5 REÀL ZDROO,ZDRO1,ZERO2,ZDRO3
rSN 0006 INTEGER Z,NUM

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

THIS PROGRÀM RDSCÀLES THE VÀLUES OF THD STÀTISTICS

THE FILE EMBEDDED SPDCIFIES THE SPECIF¡C MOD¡FICÀTION TO BE
PDRFÔRMDD.
THD FILDS ÀVÀILÀBLS ÀRE ÀS FOLLOWS!

MOM3-.100 ..,.,, USED TO MULTIPLY TfIÞ 3RD
MOMDNTS BY 1OO.

LOG .. ..,. TO TÀKE THE NÀTURAL LOGÀRITHM
OF EÀCH OF lHE STÀTISTICS.

THE STÀTISTICS ÀRE REÀD IN, THE RBQUIRED RESCALINC IS PERFORMEI)
ÀND THE FINÀL STÀTIST¡CS ÀRE WRITTEN OUT TO À NDl,¡ DÀTÀSET.

THE VÀRIÀBLES REPRESENTING THE STÀTISTICS ÀnE ÀS FOLLOWS¡
VÀRo ... vÀR3 = THE VÀRIÀNCE OF EMG CHÀNNELS 0 TO
MOMo ... MOM3 = TllE THIRD MOMENTS OF EMG CHÀNNDLS
ZEROo ... ZERO3 = THD NUMBER OF ZERO CROSSINGS OF

CHÀNNELS O TO 3

TO

THE VÀRTÀBLE NUM IS THE TOTÀL NUMBER OF STÀTISTIC CÀSES TO ¡E
MODI F I ED,

ISN
ISN
ISN
ISN
ISN

0007
00 08
0009
0010
0011

NUM=3 1 22
DO 100 z=1,NUM

REÀD( 1 2,200 )
RDÀD( 1 2,300)
RDÀD( 1 2,400)

CÀSE,vÀRo,vÀR1,VÀR2,VÀR3
MOMo,MOM1,MOMz,MOM3
ZERO0, ZERO1 , ZERO2 , ZERO3

(ì
c
c
c
c
c
c
c

TÀÍ.D THE NÀTURÀL LOGÀRITHMS OT THÐ S1ÀTISTICS

THE FIRST SÎEP IS 10 RESET THE STÀTISTICS f4HICH HÀVE VÀLUES
WHiCH ÀRE LDSS THÀN OR EQUÀL TO ZERO TO À SMÀLL POSITIVE
NUMBER. THIS ENSURES THÀT THE VÀLUE OF THE LOGÀRITHM
ÀRGUEMENT IS VÀLID.

SN

SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN

012
014
016
018
020
022
024
o26
028
030
032
034

rF (vÀRo )
)

)
)

)
)
)
)
0
0
0
0

VÀRo = 0
VÀR1 = 0
vÀR2 = 0
vÀR3 = 0
MOMo = 0
MOMI È 0
MOM2 = 0
MOM3 = 0

ZERO0 =
ZEROl =
ZERO2 =
ZERO3 =

E-3
E-3

E-3
E-3

IF
IF
IR
IF
IF
IF
IF
IF
IF
tn
IF

VÀR1
VAR2

ZEROO
zÐRo1
ZERO2
ZERO3

E-
E-
E-
E_

C PERFORM THD LOGÀRITHM TRÀNSFORMÀTION ON THE STÀîISTICS

r sN 0036
rsN 0037
I SN OO3B
rsN 0039
r sN 0040
ISN 0Cr41
r sN 0042
r sN 0043
r sN 0044
r sN 0045
r sN 0046
r sN 0047

vÀRo = LOG(vÀRo)
vÀR1 = LOG(vÀn1)
vÀR2 = LO6(vÀR2)
VÀR3 = LOG(VÀR3)
MoMo = Loc(MoMo)
MoMl = LoG(MoMl)
MOM2 = LOC(MOMz)
MOM3 = LOG(MOM3)
ZEROO
ZERO 1

ZERO2
ZERO3

LOG ( ZDROO )
LOG( ZEROl )
LOG ( ZERO2 )
LOG ( ZERO3 )

rsN 0048
rsN 0049
rsN 0050
rsN 0051
r sN 0052
r sN 0053
¡ sN 0054
r sN 0055
rsN 0056

wRrrE( 1 3, 200) cÀsE,vÀRo,vÀR1,vÀR2,vÀR3
wRrTE( 13,300) MOMo,MOM1,MOM2,MOM3
wRrrE(13,400) ZERO0,ZERO1,ZERO2,ZERO3

100
200
300
400

CONTI NUE
FORMÀT
9ORMÀT
FORMÀT

STOP
END

r4,4E1?.8
4X,4817.8
4X,4Sf 7.8

*OPTIONS IN ETFECT*NÀME(MÀIN ) NOOPTIMI ZE L¡NECOUNT( 54 ) SI ZE( 0255K ) ÀUTODBL(NONE)
*OPTTONS IN EFFDCT*SOURCE EBCDIC NOL¡ST NODDCK OBJECT MÀP NOFORMÀT GOSTMT NOXREF NOÀLC NOÀNSF NOTERM
*STÀTISTICS* SOURCE STÀTEMENTS = 55, PROGRÀM SIzE = 1372, SUI]ÞROGRÀM NÀME = MÀIN
*STÀTISTICS* NO DIÀGñ'OSTICS GDNERÀTED
{***** END OF COMP¡LÀTÌON r**r*r 136K BYTES O¡' CORE NOT USED

IBM FLÀG(I)
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LEVEL 2,3.0 (JUNE 78) 0S/360 FORTRÀN H EXTENDED DATE 85.141,/15.3f.40 pÀGD
RDQUESTED OPTIONS: ,SB,,,,O8.],,MÀP,,GOSTMT,,,SIZD(256K),S,NÀME(MÀ¡N),OPT(O),LC(654),ÀD(NOND),FLÀG(I),
OPTIONS IN EFFECT¡ NÀME(MÀIN) NOOPTTMIzE LINECOUNT(54) sIzE(0256K) ÀUToDBL(NoNE)

SOURCE EBCDIC NOLIST NODECR OBJECT MÀP NOFORMÀT GOSTMT NOXREF NOÀLC NOÀNSF.NOTERM IBM FLÀG(I)

ISNOOO2 INTEGERI,N,STÀÎE,CHOSEN,RÌGHT,WRONG,LEAD,FPRINi,NCÀSES
rsN 0003 TNTEGER R(16),W(16),WPÀRT(16¡16),REST,RIRDSr
rsN 0004 REÀL cvo(16),cvl(16),cv2(16),cv3(16)
rsN 0005 RDÀL C30(16),C3',1(16),C32(16),C33(16)
¡sN0006 RDÀLCzo(16),Cz1(16\,C22(16t,Cz3l16),CCN(16)
rsN 0007 REÀL PERRT,pERwRG,PERT{R(16,16),PERRST
rsN0008 REÀLFVo,Fl'1,FV2,FV3,F30,F31,F32,F33,F20,r21tFZ2,FZ3
rsN 0009 RBÀL 5(16)

rsN 001 2

c
wRrrE(6,10)

10 FORMÀT( | oSUBJECTT RICR TEHNER' )
c
c
C NCÀSES IS THE NUMBER CF CÀSCS TO BE USED IN THE CONTROLLDR.
c

NCÀSES= 1 6
C SET THE VÀRIÀBLE "FPRINT" TO 1 FOR A TULL PRINTOUT OF STÀTE
C EOUÀTION VÀLUËS FOR EÀCH OBSDRVÀTION,
C SAl XFPRINT" TO O TO GET ONLY THE OVERÀLL STÀTISTICS.
c

FPRINT= 1rsN 0013

sN 00
sN 00

10
1't

rsN 0014

REÀD IN WHICH SET OF EMG LEÀDS HÀVD BEEN USED.
I¡ THD VÀRIÀ¡LE "LEÀD" IS EOUÀL TO OI THEN THE FOLLOIIING

CONFIGURÀTION wÀS USED: LEÀD 0: !ICEPS
1 ¡ TRICEPS
2: MEDIÀL
3: LATDRÀL
4: STRAIN GÀUGE

IF lHE VÀRIABÍ,E'LEÀD" IS EQUÀL TO 1, ÎHEN lHE FOLLOWING
CONFIGURÀTION WÀS USED: L6ÀD 0: BICEPS

1 ¡ TR¡CEFS
2! DELTOID ÀNTERIOR
3¡ DELTOID POSTERIOR
4¡ STRÀIN GÀUGE

REÀD IN THE NUMBER OF OBSERVÀTIONS TO BE TESTED.

REÀD(9,*) LEÀD,N

PRINT OUT THE LEÀD CONTIGURÀT¡ON ÀND THE NUMBER OF OBSERVÀTIONS
TO BE TESTED.

c
c
c
c

rsN 0015
rsN 001 7
rsN 0018
rsN 0019
rsN 0020
r sN 0021
¡sN 0022
rsN 0023
rsN 0024
rsN 0029
r sN 0026
r sN 0027
r sN 0028
r sN 0029
r sN 0030
rsN 0031
r sN 0032
r sN 0033
r sN 0034
rsN 0035
r sN 0036
rsN 003?
r sN 0038
rsN 0039
rsN 0040
rsN 0041
rsN 0042
r sN 0043

LEÀD .80
200 )

300 )
400 )
500 )
600 )

6,
6,
6,
6,
6,

0) co ro 100
I{RI lE
WRI TE
WRI TE
ilRITE
WRITE
WRI TE

20a
300
400
500
600
700

FORMÀ1
FORMÀ1
FORMÀT
FORMÀT
FORMÀT
FORMÀT

0: BICDPS')
1 r TRICEPS')
2! DELTOID ÀNTERIOnT )
3! DELTOID POSTERIOR')
4I STRÀIN GÀUGEI)

6,700)
( ' OTHE LEÀD CONF I GURÀTI ON I S ÀS FOLLOWS . ' )

LEÀD

GO TO 800
1 OO CONÎINUE

WR¡ TË (
WRI TE (
HRI TE (
WRI TD (
WRI ÎE (
WR¡ TE (

6,1000)
6,1100)
6,1200)
6,1300)
6,1400)
( '-THE(' LEÀD('

6,900)

sN 0044
sN 0045

sN 0046
sN 0047

SN
SN
SN
SN
SN
SN
SN

048
049
050
051
052
053
054

c
C PRINT OUT THD NUMBER OF OBSERVÀTIONS TO DD TESÎED
C ÀND GIVD SOME OF THE PÀRTICULÀRS O¡' îHÐ CONTROLLER
C BDING IESTED.
c

l{RrTE(6,1500) N
1500 FORMÀÎ(¡oTHD NUMBDR O¡ OBSERVÀTIONS T0 BE TESTED IS: ',14)

c
wRrTE(6,1600)

1600 FORMÀT('OSIXTEEN MOTIONSI TOL=o.01. BI,/ÎRI LOG OF FEÀTURES')
C INITIÀLIZE THE NUMBDR OF R¡GHT ÀND WRONG CHO¡CES MÀDE TO ZERO.
c
C THE FIRST DIGIT OF THõ VÀRIÀBLES IS ÀS FOLLOWS!
C - "R'' INDICÀTES THE RIGHT CHOICES
C - "I'" INDICÀTES THtr WRONO CHOICES
C THE INDEX INDICÀTES THD STÀTE NUMBER.
C FOR THE WNONG CHOICES, THE SECOND INDEX IND¡CÀTES THE CHOSDN STÀTE
c
C INITIÀLIZE THE ÀRRÀYS TO THE ZERO VÀLUE.

700 ¡='1,NCÀSES
(I)=0
(¡)=0

ls Às FoLLows

DO1

w
DC 1800 J='!,NCÀSES
I{PÀRT(I,J)-O

8OO CONTI NUE
7OÔ CONTINTJE

¡NITIÀtIZE À VÀRIÀBLE "REST'I.
REST IS À VÀRIÀBLE WHICH COUNTS THD NUMBDR OF ODSDRVÀTIONS

ÀRE REST CÀSES (IE. ''CÀSE'' = 9 TO 12) BUT HÀS ITEDN MISCLÀSSIFIED
BY THS CONTROLLER INTO THE WRONG REST CÀSE (TE. "CHOSEN"
IS ÀSSIGNED THD VÀLUE FROM 9 ÎC 12).

INITIÀLIZE "PERREST".
PERRDST IS THD FERCENTÀGE NUMBER OF MISCLÀSSITIED REST OBSERVÀTIONS

900
1 0û0
1100
1200
1 300
1 400
800

FORMÀT
FORMÀT
FORMÀT
FORMÀT('
FORMAT ( '
FÔRMÀT('
CONTI NUE

LEÀD CONFIGURÀTION
0: BICEPS')
1: TRICDPS')
2 ! MEDIÀL' )
3! LÀTERÀL')
4r STRÀIN GÀUGE')

RESl=0
REST=0
PERRST=0

055
056
057

SN
SN
SN

c
c
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c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

REÀD IN THË COEFFICIENTS OF THE LINEÀR STATE EQUÀTION.
THE COEFFICIENTS ÀRE PRSFÀCED WITH À "C'"
THD FEÀTURD VÀRIÀBLE IS PREFÀCOD gIITH ÀN "F..

THs SECOND DIGIT IS: lHE THIRD MOMENT FEÀTURE
-À ,2. FOR THE NUMBER OF ZERO CROSSINGS FDÀTURE
-À 'V' FOR THE VÀRIÀNCE FEÀTURE

THE THIRD DIGIT IS THE EMG CHÀNNDL NUMBDF (O TO 3)

THE INDDX VÀLUE IS THE STÀTE EOUÀTION NUMBNR.

THE CONSTÀNT FOR THE EQUÀTION IS INDICÀÎED IN THE VÀRIÀBLE NÀME
I{ITH À "CN" FOR THE SECOND ÀND THIRD D¡GTTS.

sN 0058
sN 0059
sN 0060
sN 0061
sN 0062
sN 0063
sN 0064
sN 0065
sN 0066
sN 0067
sN 0068
sN 0069
sN 00?0

REÀD( 9, * )
REÀD(9,*)
REÀD( 9, * )
REÀD(9,*)
REÀD( 9, * )
REÀD( 9, * )
REÀD( 9, * )
REÀD( 9, * )
REÀD( 9, * )
REÀD( 9, r )
REÀD( 9, * )
REÀD( 9, * )
REÀD( 9, * )

(cv0(r )
(cv1(r)
(cv2(r)
(cv3( r )
(c30(r)
(c31(r)
(c32(r)
(c33(r )
(czo(r)
(cz1(r)
lcz2(r )
(cz3(r)
(ccN(r)

4
4
4
4
4
4
4
4
4
4
4
4
4

c
I SN
rsN
ISN
ISN
ISN
tsN
tsN
ISN
ISN
I SN
I SN
lsN
ISN

007 1

oo12
0073
107 4
0075
0076
0077
0078
0079
0080
008 1

0082
008 3

REÀD( 9, *
REÀD( 9, *
REÀD( 9, T

( cvo
( cv'l
( cv2

=5
=5
=5
=5
=5
=5

=5

REÀD( (cv3
(c30
(ca1
lca2
(ca3
(czo
(cz1
lcz2
( cz3
(ccN

REÀD (
REÀD (
REÀD (

REÀD (
REÀD (

REÀD (
REÀD (
RAÀD (
REÀD (

c
rsN
ISN
lsN
rsN
ISN
ISN
ISN
ISN
ISN
I SN
ISN

0084 RSÀD
REÀD
REÀD
REÀD
REÀD
REÀD
REÀD
REÀD
REÀD
REÀD
REÀD
REÀD
REÀ¡

cvo (

cv1 (

cv2 I
cv3 (
c30 (
c31 (
c32(
c33 (
cz0 (
cz1 (
czz(
cz3 (

085
085
087
088
089
090
091
o92
093
094

I SN 095
r sN 0096 ccN (

c
0097
0098
0099
0100
01 01
0102
0103
0104
01 05
01 06
0107
01 08
0109

REÀD(
REÀD(
REÀD (

REÀD (
REÀD (
REÀD (
RDÀD (
REÀD (
REÀD (
REÀD (
REÀD (
REÀD (
REÀD (

9
9
9
9
9
9
9
9
9
9
9
9
9

(cvo (
(cv1 (
(cv2 (
(cv3 (
(c30 (
(c31(
lc32(
(c33(
(cz0(
(cz1 (
lcz2(
(cz3 (
(ccN(

(cvo (
(cv1 (
(cv2 (
(cv3 (
(c30 (
(c31 (
(ca2 (
(c33(
(czo (
(cz1 (
(cz2(
(cz3 (
(ccN (

I=1
¡=1
l=1
l=1
I=1

I=1

l=1
I=1
I=1

c
rsN 0110
rsN 0111
rsN 0112
rsN 0113
rsN 01 14
rsN 0115
rsN 0116
rsN 0117
rsN 01 l8
rsN 0119
rsN 0120
rsN 0121
rsN 0122

READ (
RtrÀD(
REÀD (

REÀD (

REÀD (

REÀD (

REÀD (

REÀD (
REÀD (
REÀD (
REÀD (
REÀD (
REÀD (

14,
14,
14,
14'
14,
14,
14,
14,
14,
14,
14,
14,
14,

c
C PRINT OUT THE MOÍ¡ONS RSPRESENTED BY EÀCH STÀTE NUMBDR

SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN
SN

0123
01 24
0125
0126
0127
0128
o129
0130
0131
o1 32
01 33
01 34
01 35
0136
0131
0139

'rRrÎtr(WRI TE (
WRITE(
WRI Ttr {
WRITE(
WRITE(
I{RI TE (

WRI TE (

WRITE(
WRI TE (
WR¡ TE (
}IRITË(
WRITE(
WRI TE (
WRÌTE(
gTRITE(

6¡ 1900)
6, 2000 )
6,2100)
6,2200)
6, 2300 )
6,2400)
{:, 2500 )
6,2600)
6 ,27 00t
6,2800)
6,2900)
6,3000)
6,3100)
6, 3200 )
6, 3300 )
6,3400)

FORMÀT (
FÔRMÀT (
FORMÀT (
FORMÀT (
FORMÀT (
FORMÀT (
FORMÀT (
FORMÀT (
FORMÀT (

ISN
ISN
ISN
rsN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

0139
0140
01 41
01 42
0143
0144
0146
0146
01 47
0'148
0149
01 50
01 51
o1 52

c
1 900
2000
21 00
2200
2 300
2400
2500
2600
2700
2800
2900
3000
3100
3200

FORMÀT('
FORMÀT('
rORMÀT('
FORMÀT('
FORMÀT ( '

STÀTE
STÀTE
STÀTE
STÀTE
STÀTE
STÀTE
STÀTE
STÀTE
STÀTE
STÀTE
STÀTD
STÀ1E
S1ÀTE
STÀTE

t:

1l

6:

10¡
11r
'l2 t
131
'14¡

ELBO9¡ FLEXIONI )
ELBOW EXTENSIONI )
I{RIST PRONÀÎIONI )
I'RIST SUPINATIONI )
HUMERÀL ROTÀTTON INWÀRD' )
HIJMERÀL RÔTÀTION OUTWÀRD' )
ÀRM EXTENSlONI )
ÀRM RETRÀCTION' )
RESTT ELBOÍ4 FLEXION' )
RESTT ELDOI, EXTENSION' )
RESTI WRIST PRONÀTION' )

REST¡ WRIST SUPINATION' )
RESÎ¡ HUMBRÀL ROTÀTION INWÀRDr )
REST¡ HUMERÀL ROTÀTION OUTWÀRD')
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ISN
tsN

T SN
ISN

¡sN
ISN
ISN
ISN
ISN
ISN

53
54

55
56

58

60
61
62
63
64
65
66
67
68

33OO FORMÀT(' STATE 15I REST! ÀRM EXTENSION')
34OO TIORMÀT(' STÀTE 16¡ REST! ÀRM RDTRÀCTIONI)

c
C PR¡NT OUT lHE STÀTE BQUÀÎTON COEFFICENTS,
c

wRITE(6,3500)
3500 FORMÀT('oTHE COEFFICIENTS OF THE I,INEÀR STÀ18 EoUÀTIONS ÀRE; ')

c
DO 3600 J=1,NCÀSES

wRrrE(6,3?00) J
3?OO FORMÀT('OTHE COEFFICIJNTS OT STÀTD EQUÀTION',I3,' ÀRE:')

wRrTE(6 | 3800) Cvo(J),CV1 (J),Cv2(J),CV3(J)
wRrrE( 6, 3900) c30 (J ),c3 1 (.1 ),c32 (J ),C33( J )
wRrrE( 6, 4000 ) cz0(J ),c21 (.1 ),cz2l J),c7-3 ( J I
wRrTE(6, 4100) CCN(.r).

3600 CONTINUE
38OO FORMÀT( I THE VÀRIÀNCB COEFFICENTS, CHÀNND! O TO 3¡ ' ,4F15.5)
39OO FORMÀT('THE THIRD MOMDNT COD¡¡. , CHÀNNEL O TO 3¡ 

"4F15.5)4000 FORMÀT(' THE lt OF ZERO CROSSTNGS, CHANNEL 0 TO 3! 
"4F15.5)4100 FORMÀÎ(' THE CONSTÀNT ÀDDED TO THE EoUÀT¡ON: 
"¡15.5)c

C IF "FPRINT" = 1 PRINT OUT TITLES FOR THD EXTRÀ PRINT OUT MÀTER¡ÀL.
c

rF(FPRrNr .EQ. 0) cO TO 4200
wRrrE(6,4250)

4250 FORMÀT('1THE STÀTE EOUÀTION VÀLUES FOR EÀCH OBSERVÀTION ÀRD¡')
wRrrE( 6,4275 )

42?5 FoRMÀT('0 ')
42OO CONTINUE

c
C CÀLCULÀTE lHE VÀLUSS OF THtr LINEÀR STÀTE EOUÀTIONS FOR
C EÀCH OBSERVÀTION.
C THE L¡NEAR STÀTE EOUÀT¡ON WITH THE LÀRGEST VÀLUE IS THE CHOSEN STÀTA
c

DO 4300 ¡=1,N
c
C REÀD IN lHE ÀCTUÀL DXPDRIMENTÀL STÀTE ÀND THE FÞÀTURE VÀLUES FOR
C EÀCH OF lHE OBSERVÀÎIONS.
c

ISN
ISN
ISN
I SN
I SN
¡sN 01

ISN O1
rsN 01
¡sN 01
ISN O1
ISN O1
ISN O1

rsN 0176

rsN 0177
r sN 0178
rsN 0179

REÀD(
REÀD(
REÀD(

0,
0,
0,

sTÀ18, nvo , FV1 ,
F30,F31,n32,F3
îzo,î21 ,F22,t¡z

FV2 , FV3

rsN 0f80
r sN 0'181

c
C THE FÍRST DIGIT OF THE VÀRIÀBLD NÀME FOR THE CÀNON¡CÀL EOUÀTIONS ¡S
c ÀN "s".
c THE INDEX INDrCÀTES THD CÀNONICÀL EoUÀTION NUMBER (1 TO NCÀSES.)
c
C FOR THE CÀSC T{HERE FEWER THÀN NCÀSES CÀSES ÀRE POSSIBLE, SIMPLY SET
C THE COEF¡ICTENTS FOR lHE EXTRÀ EOUÀTIONS TO ZERO.
c

DO 4400 J=1,NCÀSES
S (.1 ) =cvo (J ) *FV0+cv1 (., ) *Fv1 +cv2 (J ) *rv2+Cv3 (J ) *Fv3+c30 (J ) *F30

+ c31(J)*F31+Ca2(J)*F32+C33(J)*F33+CZ0(J)*FZ0+CZ1(J)*Fz1+ cz2(J\*Fz2+Cz3(J)*Fz3+cCN(J)
44OO CONTINUE

c
C PRINT OUT THE OBSERVÀTTON NUMBER ÀND THE VÀLUES OF THE STÀTE EOUÀT¡ONS

rsN 0182

ISN
¡sN
ISN

0't 83
0185
01 s6

c
IF(FPRINT,EO. O

wRrTE(6,4600) I,
4600 FoRMÀT('ooBs = '+, s4 =,,F15.5)

wRrrE(6,4?00) s(
4?00 FORMÀT(' 55 = '

+F15.5,'59 =',F
wRITE(6,4800) S(

4800 FORMÀT(' 510 =
+r15.5,' 514 = ',
nRrTE(6,4900) s(

4900 ¡oRMÀr(, s15 =
45OO CONTINUE

c

) co ro 45oo
s(1),s(2),s(3),s(4)
,I4,'S1 =',F15,5,'52 = ',F15.5,' 53 = r,F15,5,

5),s(6),s(7),s(8),s(s)
,F15.5,' SG = ',F15.5,' S7 =',F15,5,' S8 = ',
15.5)
1o),s(f 1),s(12),s(13),s(14)
',F15.5,' S11 =',F15,5,' S12 =',n15.5,' S13 = ',
F15,5)
15),S(16)
',F15.5,' S16 = I,F15.5)

SN
SN

SN
SN

SN
SN
SN

018'1
01 88

0189
0190

0191
01 92
0193

C DETERM¡NE I/{II¡CH OF THE STÀTE EOUÀTIONS HÀS THE MÀXIMUM VÀLUC.
C THÀT STÀTE IS THE CHOSDN STÀTE.
C THE VÀRIÀBLE ''CHOSEN" IS ÀSSIGNED THÀT CHOSEN VÀLUE.
c

rsN 0194 rF ((s(1) ,cr. s(2
s(4)) .ÀND. (s(
(s(1) .Gr. s(?)
s(9)) ,ÀND. (s(
(s(1) .Gr. s(12
S(14)) .ÀND. (S

) ) ,ÀND.
1) ,cr. s
) .ÀND. (
1) .Gr, s
) ) .ÀND.
( 1) .cr.

(s(1)
(5) )
s(1) .(10))
(s(1)
(15))

.GT.
ÀND.

,ÀND.

. ÀND.

s
(
(

(3))
s(1)
8) )
(s(1
(13)
(s(1

.ÀND. (

ÀND, (S

.ÀND.

s(1)
6))
(1)
(11)
(s( 1

( 16)

GT

+
+

s
)).
))

ÀND.

CHOSEN = 1

c
l SN 0',| 96 rF ((s(2) .Gr.

s(4) ) ,ÀND.(s(2) ,GÎ. S
s(9))..ÀND.(s(2).cr. s
s(14)) ,ÀND,
CHOSDN = 2

s(1
(s(
('t )
(s(
(12
(s

ÀñD. (S(2).6r, S(3 . ÀND (s(2)
s(6))(s(2)
s(11). (s(2
. s(15

+

+

.cÎ, s{5) )
ÀND. (S(2)
,Gr. s(10)
.ÀND, (S(2
,Gr. s(15

ÀND. (s
Gr. s(8 .GT

)
)
2t

s
. ÀND.
.GT.
)

c
rsN 0198 rF ((s(3)

s(4) )
(s(3)
s(9) )
(s(3)
s(14))

.cr. s(1)) .ÀND
.ÀND. (s(3).Gr.
.cr. s(7)) .ÀND,
.ÀN¡. (S(3).Gr.
.GÎ. S(12)).ÀND
.ÀND. (S(3).GT

s
5
(
1

s
(

. GÎ,
ÀND.

. ÀND

s
(
(

(2)) .ÀND,
s(3).cr.
8) ) .ÀND,(s(3) .Gr.(13)) .ÀND(s(3) .Gr

(

s(
(s
s

s
6
(
(
(

3) ,cr.
),ÀND.
't ) ) .ÀND.(3) .cr.
16)))ÀNÞ.

CHOSEN = 3
c

¡sN 0200 rF ((s(4).cr.
s(3) ) .ÀND.(S(4).cr,
S(9) ) ,ÀND.(s(4).cr.
s('14)) .ÀND

s(1(s(
(7)
(s(
(12
(s

) ) .ÀND

) .ÀND.
4) .cr.
) ) .ÀNÞ(4) ,cr

(s(4)
(5) )
s(4) .(10))
(s(4)
s(1s))

ÀND
GÎ.

s(

s(8

.ÀND.

.GT.
ÀND.

. ÀND

(s(4).cr.
s(6) ) ,ÀND.(s(4) .cr.
s(11)) .ÀND., (s(4) .cr.. s(16)))

.ÀND. (S(4

.GT s(13)). (s(4)ÀND
CHOSÉN = .l

c
rsN 0202 rF ((s(

s(3)
(s(5
s(9)(s(s
s(14

5) .cr. s
) .ÀND. (
) .Gr. s(
) .ÀND. (
).Gr. s(
) ) .ÀND,

) ) .ÀND5).cr.
) .ÀND.
5).Gr.
) ) .ÀND(5) .Gr

(s(5)
s(4) )(s(5)
s(10))

(s(5)
s(15)

.cr. s(2) )
ÀND, (S(5)
cî. s(8)) .
.ÀND, (S(5)
.cr. s(13))

.ÀND. (S(5)

.Gr. s(6))
. GT.

, ÀND,

) .ÀND.) .cr.
)))

+

+
+

s
7 (s(s)

s(11), (s(s
. s(16

s

) .ÀND. (S(5) .GT
CHOSEN . 5

+
+
+

.cr. s(1)
.ÀND. (S(6
.cÎ. s(7) )
.ÀND, (S(6

6) ,cr.
) .ÀND.

r sN 0204
c

rF ((s(6)
s(3) )(s(5)
s(9))

. ÀND

. ÀND.

(s(6) .cr. s(2)) .AND, (s(
s(4)) .ÀND, (s(6) .cr, s(5)(s(6) .or, s(8)) ,ÀND. (s(6
s(10)),ÀND, (S(6),Cr. S(1 1)) ÀND.
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(s(6) .Gr. s(12)) .ÀND. (S(6) ,Gr.
s(14)) .ÀND. (s(6) .cT. s(15)) .ÀND
CHOSEN = 6

s(13)).ÀND. (s(6).cr.
, (s(6) .cr. s( 16) ) )

c
rsN 0205 tF ((s( .cr. s( 1) )

.ÀND. (s(7)

.cr. s(6) )

.ÀND. (S(7)

.Gr. s(12))
.ÀND. (S(7

. ÀND.

. ÀND.

, ÀND.) .cr.

(s(?)
s(4) )
(s(7)
s(10))(s(?)
s(1s)

.GT. S(2)) .ÀND.
ÀND, (S(7) .GT. S
Gr. s(8)) .AND. (
.ÀND. (S(?),cT.
,cT. s(13)) .ÀND,
.ÀND. (S(7).cÎ.

(s(? ) ,Gr.
(5) ) .ÀND,
s(7) .cÎ.
s(11)).ÀND(s(7).cr.
s(16)))

+

+

s
(
(3)

s
(

(
(1
9)

s
s(?
(14

CHCS-N = 7
c

rsN 0208 rF ((s(s) .cr. s
s(3)).ÀND. ((s(8).cr, s(
s(9)) .ÀND. (
(s(8) .Gr. s(
s(1¿)).ÀND.

(1)) .ÀND. (s(8)
s(8) .cr. s{4)) .
6)) .ÀND. (S(8) .
s(8) .Gr. s(10))
12)) .ÀND. (s(8)
(s(8) .cr. s(15))

.Gr. s(
ÀND. (S
Gr, s(7
.ÀND. (
,Gr. s(

2)t
(8)
))
s(8)
13))
(s(s

. ÀND.

ÀND.
.GT.
. ÀN!) ,cr

(s(8),Gr,
s(5)) .ÀND.(s(8),cr,
s(1'l )) ,ÀND. (s(8).cr.
. s(16)))

+

. ÀND.
CHOSBN = I

c
rsN 021 0 rF ((S(9) .cr. s(1)+ s(3)) .ÀND. (S(9

+ (s(9) .cr. s(6))
+ s(8)) .AND. (S(9
+ (s(9).cr. s(12)+ s(14)) .AND. (S(
+ CHOSEN . 9

.ÀND. (S(9).cr. S(2)
,GÎ. S(4)) .ÀND.( S(9
ÀND. (S(9) .Gr. S(?))
.cÎ. s(10)) .ÀND. (s(
.AND, (S(9).Gr. S(13
.cT. s(15)).AND, (S

) ,ÀND. (s(9)
) .Gr, s(5))
,ÀND. (s(9)

9).cr. s(11)
)) ,ÀND. (s(9
(9) .Gr, s(15

, ÀND,
.GT
)
)
)))

ÀNl)

c
rsN 0212 F ( (s

s(3
(s(
s(8
(s(
.GT

s(16

((s
s(3(s(
s(8
(s(
.Gî
s(1

( (s
s(3
(s(
s(8(s(

10) .cr. s( 1 )
) . ÀND, (s ( 'lo
0) .cr. s(6))
) .ÀND. (S(10
0) .GT. S(12)
s(14)) ,ÀND.

)) cHosEN. 1

) .ÀND. (S(10) .cr. S

) .Gr. s(4)) .ÀND. (s
.ÀND. (S( t0) ,cr. s(

) .cr. s(9)) .ÀND. (s
) .ÀND, (S(10) .Gr. S(s(10).cÎ. s(15))
0

(2))
(10)
1)t ,
(10)
(13))

. ÀND

ÀND.
.GT.

(s(r
s(5) )
(s(10
s( 11). (s(
).cr

O).GT
. ÀND

.GT

. ÀND
s(10

.ÀND
0)

ÀND.

c
rsN 0214 IF 11) .cr. s('1)) .ÀND. (s(11)

) .ÀND, (s(11) .cr. s(4)) .
1) .c1, S(6)) .ÀND. (S(11)
) .ÀND. (s(11) .cr. s(9))
1) .cr. s(12)) .ÀND. (s(11)
s(14)) .ÀND. (s(11),Gr. s

))) cHosEN - 11

.GT. S
ÀND. (S
,Gr. s (
ÀND. (S

.GT. S
(15)) ,

2
1

)
1

1

.ÀND.

. ÀND.

) .ÀND

(s(1
s(5) )
(s( 11
s(10). (s(

1) .Gf .
.ÀND.

3
. ÀND.

1)
ÀND. (S(11

c
rsN 0216 12) ,GT

) .ÀND.
(1)),ÀND. (s(12)
(12) .cr. s(4)) .6)) ,ÀND. (s(12)
(12) .cr, s(9)) ,
11)) ,ÀND. (s(12)

. s(2)) ,ÀND.(s(12).cr. s
s(7)) .ÀND. (
(s(12) .cr. s

. s(13)) .ÀND,
) .ÀND. (s(12)

(s(12).cr.
(5) ) .ÀND.
s(12).cr.(10)) .ÀND.
(s(12)
,GÎ.

ÀND.
2) .Gr. S
) ,ÀND. (

s(14)) .ÀND. (S(12) .cr, S
s(16))) CHOSEN. r2

c
rsN 0218 rF ((s(1

s(3))
(s(13. s(s))
(s(13

3

)

)

) .cr.
.ÀND. (
.GÎ, S

.ÀND. (

s(1)
s(13
(6))
s(13
(11)

ÀND. (s(13),cr. s(2))(4)).ÀND, (S(13)
s(f3) .cr. s(7))(9)).ÀND. (s(13)
(s(13).Gr. s(12)
,cr. s(15)).ÀND.

.ÀND. (
,Gr. s(
ÀND. (S
,Gr. s(

, ÀND.
(s(13)

s('1 3) .Gr
5) ) .ÀND.(13) .Gr.
10)) ,ÀND(s(13)

+
+

.GÎ. S(
s(16)))

.GT. S
14) ) , ÀND, (S

GT.
ÀND
(13

(
s

)
CHOSEN - 13

c
rsN 0220 rF ((s(14).Gr. s(1)).ÀND. (

+ s(3)) .ÀND. (S(14) .cr. S(+ (s(14) ,Gr. s(6)) .ÀND, (s
+ s(8)) .ÀND. (S(14) .cr. S(+ (s(14) .Gr. S(11)) .ÀND. (

* .cr. s(13)) ,ÀND, (S(14).
* s(16))) cHosDN = 14

s('14) .Gr. S
4)) ,ÀND. (s(14) .cr, s(
9)) .ÀND, (s
s(14) .Gr. S
Gr, s(15)) .

(2)) .ÀND. (
(14) .cr. s(7)) .ÀND, (s
(14) .Gr. s(
(12)) .ÀND,
ÀND. (S(14)

s(14) .GT
5) ) .ÀND.(14).cr.
10) ) .ÀND(s(14)

c
rsN 0222 'rF ((s(15) .cT. s(1)) .ÀND.+ S(3)) .ÀND, (s(15) .CT.+ (s(15) .GÎ, S(6)) .ÀND.+ s(8)) .ÀND. (S(15) .Gr.* (s(15) .Gr. s(11)) .ÀND.+ .cr. s(13)),ÀND. (s(15)

+ s(16))) CHOSEN = 15

(s(15) .cr, s(2)) .ÀND. (s(1s) .cT
s(4)) .ÀND. (S(1s),cr. S(5)) .ÀND.(s(15).Gr. s(7)) .ÀND. (s(15).cr.
s(9)),ÀND. (s(15) .cr. s(10)) .ÀND(s(15) .cr, s(12) ) ,ÀND. (s(15)
,cr. s(14)) .ÀND. (s(15) .Gr,

c
rsN 0224 ¡F ((s(

s(3)
(s( 1

s(8)
(s(1

6) .GE
ÀND,
. Gtr.
ÀND.
.GE.
13))

s
(s
s(
(s
s(

. ÀND. (s ( 1 6) ,cE. s

.cE. s(4)) .ÀND. (s
ÀND. (s(16).cÞ, s(7
.cE. s(9)) .ÀND. (s
.ÀND. (s(16).c8. s
s(16).cs. s(14)).

2)
16
)
16
12

ÀND (s( 1 6) .GE
s(5) ) .ÀND.
s(16).c8.
s(10) ) .ÀND
, (s(16)
) .cE,

6
(

'GEÀND.
.GE

6)
,cE. s(
s(15)))

ÀND, ( ÀND. (s
CHOSEN = 16

rsN 0226

rsN 0228
rsN 0230
rsN 0232
rsN 0234
rsN 0236
rsN 0238
rsN 0240
rsN 0242
rsN 0244
rsN 0246
rsN 0248
rsN 0250
rsN 0252
rsN 0254
rsN 0256
rsN 0258

c
c
c
c
c

c

COMPÀRE THE CHOSEN STÀTE 1O THE ÀCTUÀL EXPERIMENTÀL STÀTE,

rF (cHosEN ,Ee. srÀTE) co ro Sooo

IF
IF
IF
IF
IF

( STÀTE
( srÀTE
(srÀTE
( srÀTE
I STÀTE
(sTÀTE
( sTÀTE
( srÀ18
( s1ÀTE
( STATE
( STÀTE
( srÀTE
( srÀTE
( s?ÀTE

EQ.
80.
80.
EQ.
EQ.
EQ.
EQ.
EQ.
EQ.

EQ,
EQ.
EQ,
EQ,
EQ,

GO rO 5100
co ro 5200
co 10 5300
GO 10 5400
GO 10 5500
GO TO 5600
co ro 5700
co ro 5800
co ro 5900

GO 10 6000
GO TO 6100
GO TO 6200
GO rO 6300
GO rO 6400
GO rO 6500
GO îO 6600

0)
1)
2l

(STÀTE
(srÀTE

3)
4t
5)
6)

rsN 0260
lsN 0261
lsN 0262

c
C IF ÀN INCORRECT CHOICE WÀS MÀI'E, INCREMENT THE VÀRIÀBLE "I{PÀRT".
C TIIE FIRST INDEX IS THE ÀCÎUAL STÀT'E.
C THE SECOND TNDEX IS lHE INCORRÞCT STÀTE CHOSEN.
c

SIOO CONTINUE
WPÀRT(1,CHOSEñ) = r{pÀRT(1,CHOSEN} + 1

GO TO 6700

52OO CONTINUE
t{pÀRT(2,CHOSEN) . npÀRT(2,CHoSEN) + 1

GO TO 6?00
c

53OO CONTINUE

rsN 0263
rsN 0264
rsN 0265

rsN 0266
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¡sN 0267
rsN 0268

l,lPÀRT (3,cHosEN) = ttPÀRr{3,cHosEN) + 1

6700GO TO
c

tsN
ISN
ISN

0269
0270
o21 1

54OO CONTINUE
WPÀRT ( 4
GOTO6

,CHOSEN) = WPÀRT(4,CHOSEN) + 1

?00
c

I SN
¡ sN
rsN

lsN
ISN
ISN

0272
0273
027 4

0215
0276
02?7

5500 coNrr
I'PÀRT
GO TO

NUE
(5,CHOSEN) =wPÀRÎ(5,CHOSEN) + 1

6?00

rsN 0278
ISN u2?9
rsN 0280

c
56CO CONTINUD

I,'PÀRT(6,CHOSEN) = }'PART(6,CHOSEN)
GO TO 6700

c
57OO CONTINUE

wpÀRT(7,cHosEN) = WPÀRT( T,CHosEN)
GO TO 6700

c
58OO CONTINUE

9¡PÀRT(B,CHOSEN) = WPÀRT(8,CHOSEN)
GO TO 6?00

c
C IF THE ÀCTUÀL STÀTE IS THE REST STÀTE
C CHOICE IS ST¡LL À REST STÀTE CÀSE,
c

5900 coNTTNUS
WPÀRT(9,CHOSEN) = 9¡PÀRT(9,CHOSEN)
IF ((CHOSBN .GE, 9) .ÀND. (CHOSEN
GO rO 6700

c

+1

+1

CÀSE, BUT THE INCORRECT
INCRDMENT THE VÀRIÀBLD "REST''

+1
.LE. 16)) REST=REST{1

rsN 0281
rsN 0282
rsN 0283

sN 02
sN 02
sN 02
sN 02

84
85
86
88

rsN 0289
rsN 0290
rsN 0291
rsN 0293

6OOO CONTINUD
ttPÀRT( 10,CHOSEN) = WPÀRT( 10
IÍ' ((CHOSEN ,Gtr. 9) .ÀND. (
GO rO 6700

,CHOSBN) + 1

CHOSEN .LE. 16) ) REST=REST+1

c
rsN 0294
rsN 0295
rsN 0296
rsN 0298

6100

5200

6300

64 00

6500

CONTI NUE
WPÀRT( 1 l,CHOSEN)
IF ((CHOSEN .GE.
GO TO 6700

CONTI NUE
I.¡PÀRT( 12,CHOSEN)
IF ((CHOSEN .GE.
GO rO 6?00

CONTINUD
WPÀRT( 1 3,CHOSEN)
¡. ((cHosEN .GE.
GO TO 6700

CONTI NUÐ
I{PÀRT(14,CHOSEN)
IF ((CHOSEN .GE.
GO TO 6700

CONTI NUE
I{PÀRT(15,CHOSDN)
IT ((CHOSEN .GE.
GO TO 6?00

= WPÀRT(l1,CHOSEN) + 1

9) .ÀND. (CHOSEN .LE. 16)) REST=REST+1

= WPÀRT(l2,CHoSEN) + 1

9) .ÀND. (cHosEN .LD. 16) ) REsr=REsr+t

= wPÀRr(13,CHOSEN) + 1

9) .AND. (CHOSEN .LE. 16) ) RDST=REST+1

= WPÀRT(14,CHOSEN) { 1

9) .ÀND. (cHosEN ,LE, 16) ) REST=RDST+1

= WPÀRT(15,CHOSEN) + 1

9) .ÀND. (cHosEN .LE. 16) ) REST=REST+l

c
r sN 0299
rsN 0300
¡sN 0301
¡ sN 0303

c
r sN 0304
rsN 0305
r sN 0306
r sN 0308

c
sN 030
sN 031
sN 031
sN 031

c
sN 03
sN 03
sN 03
sN 03

c
rsN 0319
rsN 0320
rsN 0321

66OO CONTINUE
tdPÀRT(16,CHOSEN) = WPÀRT( 16
¡r ((cHosEN .cE. 9) .ÀND. (

,CHOSEN) + 1

CHÔSEN .LE, 16)) REST=REST+1

rsN 0323
c

67OO CONTINUE
c
C PRINT OUT ÎHÀT ÀN INCORRECT STÀTE WÀS CHOSEN.
c

rr (FPRTNT .80. 0) GO rO 6800
WRITE( 6,5900) STÀTE,CHOSEN

6900 FORMÀT('ERROR! ÀCTUÀL EXPERIMENTÀL STÀTE IS! 
"I3,ICHOSD+N STÀTE ISI 

"¡3, 
***1****r**************r******t)

c
GO TO 6800

c
SOOO CONTINUE

R(STÀTE)=R(STÀTE)+1
c
C FRINT OUT THÀT À CORRECT STÀTE WÀS CHOSEN.
c

IF (FPRINT .DO. O) GO TO 6800
!¡RITB(6,6950) srÀTE

6950 FORMÀT(' CORRECTLY CHOSE STÀTE! ',I3)
68OO CONTINUtr
43OO CONTINUA

r sN 0324
r sN 0326
r sN 0327

r sN 0328

rsN 0329
r sN 0330

ISN
ISN
ISN
ISN
ISN

0331
0333
0334
0335
0336

c
c
c

PRINT OUT THE.OVERÀLL STÀTISTICS.

r¡RrTE(6,7000)
TOOO FORMÀT('1THE OVERÀLL TEST RESULTS ÀRD SHOWN BELOW.')

wRrrs(6,7100) N
?100 FORMÀT( I oTOTÀL NUMDER O[' TEST CTBSERVÀTIONS ÌSr ' , ¡6)

CÀLCI'LÀTE THE TOTÀL NUMBER OF RIGHT ÀND WRONG CHOICES (RlGHl,WRONG
RESPECÎIVELY), ÀND THE PERCÉNÎÀGES OF NIGHT ÀND I{RONG CHO¡CES
(PERRT, PERwRc RESPECTIVELY) .

THE TOTÀL NUMBER ON CORRECT CHOICES, "RIGHT", IS THE SUM OF THE
NUMBER OF CORRECT CHOICES OF EÀCH STÀTD ( R(1) TO R(16) ).

THE TOTÀL NUMBER OF INCORRECÎ CHOICES, "WRONG'" 1S THE SUM OF
ÀLL THE I'RONG CHOICÞS FOR EÀCH OF THB IND¡VIDUÀL
srÀrEs ( w(1) To r{(16) ).

RIGHr=R( 1 ) +R( 2 )+R( 3 )+R(4 )+R( 5)+R( 6 ) +R( 7 ) +R(8 )+R( 9) +R( 1 o ) +R( 1 1 )
+ R(12)+R(13)+R(14)+R(15)+R(16)

ISN
ISN
ISN
ISN

0 33?
0338
03 39
034 0

c
c
c

c
c
c
c
c
c
c
c

lSN 0341

sN 0342
sN 0343
sN 0344
sN 0346
sN 0347
sN 0348

c
Do 7200 J=1,NcÀsES

DO 7300 R=1,NCÀSES-r¡ rx ,¡ol'Ji-õó ¡o r:oo
w(J)=w(J)+wpÀRT(J,K)

73OO CONTINUE
7?00 corirrNuE

c
IURONG-W ( 1 ) +t¡ ( 2 ) +Ír ( 3 ) +w ( 4 ) +w ( 5 ) +w ( 6 ) +n ( 7 ) +w ( 8 ) +rr ( 9 ) +r{ ( 1 0 ) +f4 ( 1 1 )+ t{('12)+w(13)+w(14)+w(15)+w(16)

c
C PRINT OUT THE RÀW NUUBERS OF RIGHT ÀND WRONG CHOICES.
c

rsN 0349



?1

¡sN
ISN
ISN

tsN
TSN

ISN
tsN

350
351

353
354

356

¡ sN 0369
rsN 0371
rsN 03?2
r sN 03?3
r sN 03?4

¡sN 0375
r sN 03?6

0394
0395
0396
0397
0398

7 500

7 600

7 700

c

c

DO 7400 J=1,NCÀSnS
v¡R¡TE(6,?500) J
FORMÀT( I -STÀT¡SlICS FOR STÀTE" T3)

wRrTE(6.?600).J,R(J)
FORMÀT(' TOTÀL NUMBDR OF CORRECT CHOICSS OF STÀTE
'IS:',I4)
l4RrrE(6, 7700) J,W(.1)
FORMÀT(' TOTÀL NUMBET( OT Í'RONG CHO¡CES OF STÀTE ', I9l l,I4)

r3,

,I3,

I SN
ISN
ISN
¡sN

0357
0358
0360
0361

DO 7800 K=1
IF (J .
WRITE( 6
rORMÀT(
' IS; '

, NCÀSES
DO. K) GO
, 7900 ) R,I NUMBER
,r4't

rsNro365
rsN 0367
rsN 0368

84ú0

s 500

ISN
rsN
ISN
I SN
ISN

03't'l
0378
0380
038 l
0382

LEVEL
I SN
I SN
I SN
I SN
¡ sN

2.3,0
0383
0384
0385
0386
038?

TO 7800
WPÀRT(J, R)
OF lTMES INCORRECTLY CHOSE STÀTE 

"I3?
62
63

SN
SN

rsN 0364
r sN 0365

7 900

78OO CONTINUE
74OO CONTINUE

c
c
C PRINT OUT THE PERCENTÀGE STÀTISTICS.
c

t4RrrE(6,8000)
gOOO FORMÀT(I lTEST RESULTS GIVDN IN PERCENTÀGBSI )

c
DO 8100 J=1,NCÀSES

r{RrTE(6,8200) J
200 noRMÀT( '-sÎÀTTSTTCS FOR STÀTE"r3)

THE TOTÀL NUMBER OF OBSDRVÀTIONS DOR THE STÀTE ¡ IS THE NUMBER OF
RIGHT ÀND THD NUMBON O¡ WRONG CHOICES (¡D. R(I) + W(I) )

"PERRT" IS THE PERCENTÀGE NUMDER OF RIOHT CHOICES.

"PERWR" IS THD PERCENTÀGE NUMBER OT' WRONG CHOTCES.

I
c
c
c
c
c
c
c
c

rF ((R(J)+w(.1)) .80. o) Go ro 8300
PERRT=FLoÀT(R( J ) ),/rLoÀT( RIJ )*w(J ) ) * t 00.
pERwRc=FLoÀT ( w( J ) ),/FLoÀT ( R ( J ) +w( J ) ) * I 00.
frRrTE(6.8400) \l,PDRRr
FORMÀT('!oTOTÀL % NUMBER OF CORRECT CHOICES Or STÀTE i,I3,
' tsi 

"F5.1)WRITE(6,8500) J,PERWRG
FORMÀT(I TOTÀL 9. NUMDDR OF WRONG CHOICES OF STÀTE 

"I3,
, IS: 

"F5.1)c
DO 8600 K=l,NCÀSES

rF (J .80, K) GO rO 8600
pERwR( J, K ) =FLoÀT (wpÀRr ( J, K ) ),/FLoÀT ( R ( J ) +w (.' ) ) * 1 00,
wRrrE(6, 8700) K,PERWR(J, K)

8700 FoRMÀT(' å NUMEER OF TIMES TNCORRECTLY CHOSE STÀTE 
"r3¡Sr',F5.1)

(JUNE 78) MÀIN os,/360 FORTRÀN H EXTENDED
86OO CONTINUD

GO rO 8100
8300 wRrrE(6,8800)
88OO FORMÀT(' NO OCCURÀNCDS OF THIS STÀTE.')
81OO CONTINUE

c
c
C PRINî À SUMMÀRY OF RESULTS.
c

l¡RrrE(6,8900)
89OO FORMÀT(' ISUMMARY OF RESULTS, ' )

c
PERRT=T'LOÀT ( R¡GHT ),/FLOÀT ( N ) * 1 OO.
wRrrE,(6,9000 ) PERRT

9OOO FORMÀT('ÙOVERÀLL PERCENTÀCE NUMBER OF CORRDCT CHOICES:
PERWRG=FLOÀT (WRONG ) /FLOÀT ( N } * 1 OO,
!¡Rr.¡D(6,9100) PERWRG

91OO FORMÀT('OVERÀLL PTRCENTÀGE NUMBER OF WRONG CHOICES¡
DO 9200 l=1,NCÀSES
wRrTE(5,9300) r

9300 FORMÀT('oSTÀTE: i,I3)

IT NO OBSDRVATIONS OF À PÀRTICULÀR STÀTE OCCURS, SK¡P THD
CÀLCULÀTIONS ÀND SO INDICÀTÊ ON THE PRINT OUT.

lF ((R(¡)+w(t)) ,80. 0) co ro 9400
pERRr=FLoÀr(R(r ) ),/FLoÀT(R(r )+w(r ) )*100.
wRrTE(6,9500) l,PERRT

95OO FORMÀÎ(' PERCENTÀGE NUMDER OF CORRECÎ CHOICES IN STÀTE 
"13,' 

IS:'
+,F5.1)

PERWRG=FLOÀÎ(W(¡ ) ),/FLOÀT(R(t )+w(r ) )*100.
wRrTE(6,9600) T,PERWRG

9600 EORMÀT(' PtrRCENTÀGE NUMBER OF I{RONG CHOICES IN STÀTE 
"I3,' 

ISI"
+F5. 1 )

GO TO 9200
94OO CONTINUD

r4RÌrE(6,9700) r
97OO FORMÀî(' NO OCCURÀNCES OF STÀTD i,I3)
9200 coNlrNUE

CÀLCULÀTE THE TOTÀL PERCENTÀGDS FOR THE REST STÀTES (STÀTES 9 TO 16).

CÀLCULÀTS THE TOTÀL ÑUMBÉR OF REST OBSERVÀTIONS T{HICH Í,IERE
CORRDCTLY CLÀSSIFIED INTO lHE INDIVIDUÀL STÀTES
(rE. "cÀsE" = 9 To 16).

THIS VÀRIÀBLE IS "RTRDSTÙ,

RTRDSI=R( 9 )+R( 1 0 ) +R( 1 1 ) +R( 1 2)+R( 1 3 ) +R( l4 ) +R( 1 5 )+R( 1 6 )
PERRT=FLOÀT ( RTREST ) /FLOÀT ( RTREST+W( 9 ) +w( 1 0 ) +w( 1 1 ) +t{( 1 2 ) +w( 1 3 )

+ H( 14 )+l4( 15)+w( 16 ) )*1 00.

DÀTE 85.141/15,37.40 PÀGE 2

rsN 0388
r sN 0389

SN
SN
SN
SN
SN

SN
SN
SN

0390
0391
0392
0393

rsN 0399
tsN 0401
tsN 0402
rsN 0403

sN 0404
sN 0405
sN 0406

I SN
ISN
ISN
¡sN
ISN

o407
0408
04 09
041 0
041 1

,F5.1)

,F5.1)

a
c
c
c

c
c
c
c
c
c
c
c

rsN 0412
rsN 0413

ISN
ISN
ISN

0414
0415
041 6

ISN
tsN

11

PER'lRG=f00,-PERRT
WR¡TE(6,9800) PDRRT

98OO FORMÀT('OPERCENTÀOE NUMBER OF CORRECT CHOICES OF THE INDIVIDUÀL RE
+ST STÀTDS: ',F5.1)

HRrTE(6,9900).PERWRG
99OO FORMÀT(' PERCÞNTÀGE NUMBER OF Î'RONG CHOICES OF THE INDIVIDUÀL REST

+ STÀTESr ',F5.1)
c
C RECÀT,CUT,ÀÎE THE CCNTROLLER SUCCESS BÀSED ON REST STÀTES 9 TO 16
C BEING COMBINED INTO ONE STÀTE.
c

wRrrE(6,10000)
10000 FoRMÀT('-coMBrNrNG ÀLL REST STÀTES, 9 TO 16, rNTO ONE STÀTE,')
c

wRrTE(6,10100) REST
1O1OO FORMÀT('OTHE NUMBER OF REST STÀÎES MISCLÀSSIFIDD IN ÀNOTHEN REST

+STÀTE WERE¡ ',I4)

rsN 0419
rsN 0420

rsN 0421
rsN 0422
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rsN 0423
¡sN 0424

c
C CA',CULATE ÎHÞ OVERÀLL GROUPED;OTÀT, PERCENTÀGES OF THD REST STÀTE.
C TH¡S ÀLT,O!¡S îI{E REST STATE CHOICES WHICH }IERE MISCLÀSSIFIED ÀS ÀNOTHER
C RESî STÀTE TO BE RECLASSIFIED ÀS À CORRECT CHO¡CE.
c

RTRESl.RTREST+REST
PERRT.FT.OÀT ( RTREST ),/FLOÀT ( RTREST-REST+!,' ( 9 ) +w( 1 O ) +w ( 1 1 ) +r{ ( 1 2 )

+ w( t3)+w( 14)+w( 15)+n('16) )*100.
PERWRG-100.-PERRT
irRrlE( 6, 1 0200 ) PERRT

lO2OO FORMÀT('OMODIF¡ED PERCEN-¡IÀGE NUMBER OF CORRECT CHOICDS OF THE REST
+ STÀTE¡ t,15.1)
f{RrrÞ(6,'l 0300) PERvrRc

1O3OO FORMÀÎ(I MODIFTED PERCENTÀGE NUMBÞR OF I{RONC CHOTCES OF TI{E REST S
+îÀîE¡ r,15,1)

R¡ GÈlT-Rl Gltl+REST
PERRI.FLOÀî(¡i¡GHT)/FLOÀT(N) r',l 00.
wRrTE(6,10¿00) PERRT

1O4OO FORMAT(!-UODIFIED OVERÀT,T. PERCSNTÀGD NUMBER OF CORRBCT CHOICES!
+,15.1)

PERvIRG-l00.-PERRT
¡{RrTE(6, 10500) PER}|RG

1O5OO 8'ORMÀT(' MOD¡F¡ED OVERÀT,L PERCDNTÀGE NUMBER OF ¡IRONG CÈIOICES¡
+,15.1)

STOP
END

rsN 0425
rsN 0426
rsN 0427

rsN 0428
rsN 0429

rsN 0430
rsN 0{31
rsN 0432
rsN 0433

rsN 043{
¡sN 0435
rsN 0436

SN
SN

043?
0438

*OPIIONS t N DFFECT*NÀME(MÀ¡N ) NOOPT¡M¡ ZD T,TNÞCOUNî( 54 ) SI ZE( 0256K )
TOPTIONS ¡N EFFDCT*SOURCE EBCDIC NOLIST NODECK OBJECT MAP NOFORMÀÍ
.STÀTISTICS* SoURCE STÀTEMENTS . 437, PROORÀM'S¡ZÞ . zAG
*STÀTIST¡CS* NO DIÀGNOST¡CS GENERÀîED
**r*rr END OF COMPILÀTION *i*r*r

ÀUTODB!(NONE)
GOSTUÍ NOXREF NOÀLC NOÀNSF NOTÞRM ]BM FLÀG(I)
10, SUBPROGRÀM NÀME - MÀIN
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SUBJDCT: RICK LEHNER
THE LEÀD CONFIGURÀTION IS ÀS FOLLOWS.
LEÀD 0: IICEPS

1 ! TRICEPS
2! DELTO¡D ÀNTERIOR
3¡ DELTOID POSTERIOR
4! STRÀIN GÀUGE

THS NUMAER OF OBSBRVÀTIONS TO BD TESTED IS! 3122
SIXTEEN MOIIONS: TOL=o.01 , BI/ÎRT LOG OF FEÀTURDS
STÀTE 1: ELBOW FLEXION
STÀTE 2t ELEOW EXTENSION
STÀ18 3: WRIST PRONÀTION
STÀTD 4! wRIST SUPINÀTION
STATE 5: HUMERÀL ROTÀTION INWÀRD
STÀTE 6: HUMERÀL ROTÀTION OUlf{ÀRD
STÀTE 7! ARM BXTBNSION
STÀTE 8: ÀRM RETRÀC1¡VI¡
STÀTE 9! RESTI ELBO! TLEXION
STÀTE 1O! RESTI DLßOW EXTDNSION
STÀTD 11¡ RESTI WRIST PRONÀTION
STÀTE 12¡ RESTT WRIST SUPINÀTION
STÀTE 13¡ RESÎ: HUMERÀL ROTÀTION INWÀRD
STÀTE 14! RESÎ: HUMERÀL ROTÀTION OUTHÀRD
STÀTD 15! REST: ÀRM EXTENSION
STÀTE 16! REST: ÀRM RETRÀCTION
THE COENFICIENTS OF THD LINEAR STÀTE EOUÀTIONS ÀREI
THE COEFFICIENTS OF STÀTE EOUÀTION 1 ÀRE:
THD VÀRIANCE COEFFICENTS, CHÀNNEL 0 TO 3: -2.03498
THE THIRD MOMENT CODFF. , CHÀNNtrL 0 TO 3: 7,98012
THD # OF ZERO CROSSINGS, CHÀNNEL 0 TO 3: 34,26988
THE CONSTANT ÀDDED 10 THD EoUÀTION: -604.32056

't6.21024
21 .44942
20.93422

-188.948?9
93 ,66634
0,0

119,931+4
s6.13783
36,00658

THE
THE
THD
THE
THE
THE
THE
THE

THE
THE
THE
THE
THE
THE
THE
THE
THE
THE
THE
lHD
THE
THE

COEFFICIENTS OF STÀTC
vÀRtÀNcE coEFrICENTS,
TH¡RD MOMßNT COEFF, ,
* oF ZERO CROSS¡NGS,
CONSTÀNT ÀDDED TO THE
CODTFTCIENTS OF STÀTD
VÀRIÀNCD COEFTTCENTS,
THIRD MOMENT CODFF. ,
# OF ZERO CROSSINGS,
CONSTÀNT ÀDDED 1O THE
COEFFICIENTS ON STÀTE
VÀRIÀNCE COEFFICENTS,
THIRD MOMENT COEFT. ,
# OF ZERO CROSSINGS,
CONSTÀNT ÀDDED 1.O THD
COEFFICIENTS OF STÀTE
VÀRIÀNCB COEF¡ICDNTS,
THIRD MOMENT COEFF. ,
# OF ZERO CROSSINGS,
CONSTÀNT ÀDDED TO THD
COEFFICIENTS OF STÀTD
vÀRlÀNcE coEFFrCENTS,
THIRD MOMENT COEFF. ,

EOUÀTI ON
CHÀNNEL O

CHÀNNDL O

CHÀNNEL O

EOUÀTI ON :
EOUÀTI ON
CHÀNNEL O

CHÀNNEL O

CHÀNNEL O

EOUÀTION:
EOUÀTI ON
CHÀNNDL O

CHÀNNEL O

CHÀNNDL O

EQUÀTI ON :
DQUÀTI ON
CHÀNNEL O

CHÀNNEL O

CHÀNNEL O

EOUÀT¡ ON :
E0uÀTION
CHÀNNtrL O

CHÀNNEL O

2 ÀREl
TO 3:
TO 3!
TO 3!

3 ÀRE:
TO 3l
TO 3:
TO 3:

4 ÀRD:
TO 3!
TO 3:
TO 3¡

5 ÀRE:
TO 3:
TO 3¡
TO 3:

6 ÀRE:
TO 3!
TO 3!

'14

-720

-25
16
30

-626

39?35
? 44',t 6
18433
45703

2151 3
7 1112
o2a17
a239',t

112
40
29

1 0809
0554?
1 9496

-206,21506
1 04 . 67595

0.0

-1 1 7.94588
55.69861
37 .38445

101.97128
41,4477a
33.99014

1't7,75122
93.41444
0.0

-128.53973
59,281?1
38.2113s

1 .74497
4,91699

33.81175
-624 .34452

32.90
091
550

-181 ,121A1
95.31 046
0.0

-121.516't4
55,25334
39 .89088

-6,98155
9 ,414'7 9

30 .2163',7
-7 36 , 4431 2

-'109.34354
38, 00632
26.9513s

- 1 98.65536
100.46114

0.0

-126.42166
56 .88985
35,81657

THE # OF ZERO CROSSINGS,
THE CONSTÀNT ÀDDDD TO THE

CHÀNNEL 0 TO 3!

7 ÀREI
0 TO 3!

-6.58?83
9.05151

30,50066
-501 .40894

- 1 03.8984 1

40. 1 663 1

31,90A42

-181.95581
93.46805
0.0

-98,64326
50,92A2A
38.43614

THE
THE
THE
THE
THD
THE
THE
THE
THD
THE
THE
THE
THE
THE
THE
THE
THE
THE
THE
THE
THE
THE
THE
THD
THE
THD
THE
THD
THE
THE
THE

THD
THD
THE
THB
lHD
THE
THE
THE
THE
THE
THE
THE
THE
THE
THE
THS
THE
THE

COEFFICIENTS OF STÀTE
VÀRIANCE COEFFICENTS,
THIRD MOMENT COEFF. ,
* oF ZERO CROSSTNGS,
CONSTÀNT ÀDDED 1O THE
COEFFICIENTS OF STÀTE
VÀRIÀNCE COEFFICENTS,
THIRD MOMENT CODFT. ,
# OF ZERO CROSSINGS,
CONSTÀNT ÀDDED TO THtr
COEFFICISNTS OF STÀTB
VÀRIÀNCE COEFTICENTS,
THIRD MOMENT COEFT. ,
* OF ZERO CROSSINGS,
CONSTÀNT ADDED TO THE
COOFFTCIENTS OT SÎÀTD
VÀRIÀNCE COEFFICENTS,
THIRD MOMENT COEFF, ,
# OF ZERO CROSSINGS,
CCINSTÀNT ÀDDED TO THE
COAFFICfDNTS OF STÀTE
VÀRIÀNCD COEFTICENTS,
THIRD MOMDNT COEFT, ,
II OF ZERO CROSSINGS,
CONSTÀNT ÀDDED TO THE
COEFFIClENTS OF STÀTE
VÀRlÀNCE COEFFICONTS,
TI.IIRD MOMENT COENF. ,
# OF ZERO CROSSINGS,
CONSTÀNT ÀDDED TO THE
COEFFICIENTS OF STÀTS
vÀRrÀNcE coEFFICENTS,
THIRD MOMENT COEFF. ,
* OF ZERO CROSSINGS,
CONSTÀNT ÀDDED 10 THE
COEFFICIENTS C¡ STÀÎE
VÀRIÀNCE COEDFICENTS,
THIRD UOMENT COEFF. ,
# OF ZERO CROSSINGS,
CONSTÀNT ÀDDED TO THE
COEFFICIENTS OP STÀTE
VÀRIÀNCE COEFFICENTS,
THIRD MOMENT COEFF, ,
* oF ZERO CROSSTNGS,
CONSTÀNT ÀDDED TO ÎHÉ
COEFFICIENTS OF STÀTE
VÀRIÀNCE COEFNICENTS,
THIRD MOMENT COEFF, ,
lf oF zERo cRossrNcs,
CONSTÀNT ÀDDED TO THE

EOUÀTI ON
EOUÀTI ON
CHÀNNDL 3 ,9717',|

3,92241
32.12349

-680. 28394

113
41
29

9562
34 54
5356

- 1 84 .89874
93,47971
0.0

-121.88005
55. 1 0838
38, 1 6074

CHÀNNEL O

CHÀNNEL O

EOUÀTION:
EOUÀTT ON
CHÀNNEL O

CHÀNNÞL O

CHÀNNEL O

EQUÀTION:
DOUÀTI ON
CHÀNNtrL O

CHÀNNEL O

TO 3:
TO 3!

I ÀREt
TO 3¡
TO 3!
TO 3:

9 ÀREi

TO 3:
TO 3l

O ÀRE:
TO 3i
TO 3l
TO 3:

90172
65997
4357 1

90845

-1 10 .7 1252
39 , 1 4694
26,31157

270
871
0

6 -120,13445
55,16310
40 ,42921

5

CHÀNNEL
EOUATI ON
EOUÀTI ON
CHÀNNDL
CHÀNNEL
CHÀNNEL
EOUÀTI ON
EOUÀTI ON
CHÀNNEL
CHÀNNEL
CHÀNNEL
EOUÀTI ON
EOUÀTI ON
CHÀNNDL
CHÀNNEL
CHÀNNEL
EOUÀT¡ ON
EOUÀT¡ ON
CHÀNNEL
CHÀNNEL
CHÀNNEL
E0uÀTr oN
EOUÀTI ON
CHÀNNEL
CHÀNNEL
CHÀNNEL
EOUÀTI CN
EOUÀTI ON
CHÀNNEL
CHÀNNEL
CHÀNNEL
EOUÀT¡ ON
oOUÀTI ON
CHÀNNEL
CHÀNNEL
CHÀNNEL
EOUÀT¡ ON

-10,23085
10,01461
26 ,523 1 3

-663 .44629

.37 1 A4
,51963
,827A5

-190.355?3
92.68385
0.0

126 .2',7 003
58,56625
33 .86853

-18,53235
15.64356
31 .26355

-765,66431

11
3
2

59? 21
250'18
58?8 1

-190,'t6260
91,84641
0.0

-124.48099
58, 78 1 30
34. 06599

1 ÀRE:

TO 3i
TO 3r

2 ÀRE:
TO 3!
TO 3!

3 ÀRE:
T0 3!

4 ÀRE:
TO 3!
TO 3!
TO 3!

5 ÀRC:
TO 3l
TC} 3:

-33,14113
20 ,2'7672
28,02344

-7 46,60191

-105.81723
38.O6224
28.78018

-184.8601?
96 , 1 83?0
0.0

-131.44891
58,?3576
35 .49644

1

0
0
0

1

0
0
0

1

'l0
0

1

0
0

-29,69966
18.68268
28 ,7'l 460

-7 45 ,1 41 A5

-111.39975
41.61764
28 - 12044

- 1 87.89960
91 ,17AO4
0.0

13
5
3

67 152
1A914
48961

-a ,917 27
10,20791
29.7981 3

-780.2409',l

112
38

.7

,6

651
224
290

-199 , 157 21
100.10609

0-0

1 28 .1 8449
56,84973
35.5353?

-'t8
!5
28

- 686

42804
4 5588
6281 4
5656?

-112.?3176
40.38237
26,10260

-178.79644
92,7A116
0-0

135.12714
62 . a't 262
37. 0850?

2.93311
4,78399

31,03616
-812.A5791

-119.39?46
41 .0?089
22 ,6091 0

199
96

0

199
98

0

74
77

72
15

128.69815
59.40950
38 . 4 38950 TO 3!

I

0
0
c

6 ÀRE
TO 3r

TO 3¡

11.4163
0,8061

34.7869
-771.1 104

-116
40

9?835
98963
77 6't 9

.1
,5
.0

731
259

1 29, 3s846
59.861?2
39, 05705
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THD STÀTE EOUÀTION VÀLUES FOR EÀCH OBSERVÀTION ÀRE!

o¡s È 1 51 = 682.25098 s2 = 690.625?3 53 = 575.59?16 S4 =s5 = 693.85620 s6 = 676,46'104 S7 = 701.68823 Sg = 69'l
510 = 679.81201 S11 = 662.66675 512 = 669.69775 s13 =
S15 = 686.66528 s16 = 695.55786

CORRDCTLY CHOSE STÀTEi 7
ODS = 2 51 = ?15.08105 52 = 731.44678 53 = 713.52393 54 =
S5 = ?33,34351 s6 = ?02,00195 S? = 733.88623 S8 = 721
S10 = ?21.31665 S11 = 713.51123 512 = ?1?.37476 513 =
s15 = 721.3a*72 516 = '72?,62939

CORRDCTLY CHOSS SfÀTEt 7
O¡S = 3 S1 - ?01,27954 52 = 701.81812 53 = 6?4.66919 54 =S5. ?08.04932 56 = 573.37354 S? = 70?.41748 Sg = 707

S10 = 697,67713 511 = 6'14.94O92 512 = 680.29853 S13 =

696. 28 1 49
22803 s9 =
688.00659 S14 =

665,34692
690 . 03't ?4

725.58?89
04980 59 =
?30.55396 S14 =

705 - 55493
132 .1 1371

699.01709
91479 S9 =
704.89282 s14 =

693.04639
699,260?4

515 = 703.12376 S16 = 708.45996
ERROR¡ AiTUÀL EXPER¡MENTAL STÀTE IS: ? CHOSEN STÀTE ¡Sr 16
OBS =s5=

4 s1 = 611.21't53 s2 = 603.70532 S3 = 580,31128 54 = 605,208'1 4
60034 59 =
605.92773 s14 =

610.88184 s6 = 588.8i 17? S? =
575.364?5 S12 =
609.89209

s2 = 723.22461
696,79028 S7 =

703.53613 S12 =
7 3A ,79028

52 = É81,52832
669,781',ì4 S7 =

664,50659 s1 2 =
693.42651

32 - 64?.06396
640.801?6 S? =

618,81231 s12 =
648. 005 1 0

52 = 629.23364
61 1.46582 S? =

602.3't5',13 512 =
639. 84668

611 600.82593
603.92236S10 = 600.50293 S11 =

51s = 604.15796 S16 -
CORRECTLY CHOSE STÀTE: 7
OBS= 551= ?19.11328

SS = 730.53931 s6 =
Sl0 = 719.79346 sl1 =
S15 = 124,2?563 516 =

CORRDCTLY CHOSE STÀTE: 7
OBS= 651= 6?9.329?9
55 = 693,?8491 56 =
510 = 677,75659 S1l =
S15 = 6ð4.89014 S16 =

CORRECTLY CHOSD STÀTEi ?
oBS= ?51= 641.62671
ss = 650,58203 s6 =
S10 = 629.46411 Slt =
S15 = 637.10571 S16 =

CORRECTT¡Y CHOSD STÀTEI ?
OBS= 851= 637.60864
ss = 638.17222 S6 =
S10 = 628.05078 Sll =
S15 = 635.33569 Sl6 =

580.59692 s13 =

S3 = 706.51855
732. 98 1 93 S8 =

708.?1289 s13 =

53 = 671.3698'l
699.84888 S8 =

559.89062 S13 =

53 - 634.66309
658.49 1 94 58 =

624.90894 S1 3 =

53 = 6o't,82837

54=
730

54 =
692

54=
651

54=
641

726,51465
43530 59 =
?2?.339t1 S14 =

709,00513
725.10116

691.34428
48145 59 =
689.09253 s14 =

66?,34839
693.12012

656.30176
40674 59 =
642,92505 S14 =

625 ,43604
648 141 64

607.98437 s13 =

635,4865?
81030 S9 =
634.30859 S14 =

629.96045
630.80493

CORRECTLY CHOSE STÀTE| 7
oDS = 9 Sl = 639.137?0 s2 = 63

265 s?
24634
59961

3.56104 53 = 616.26880 54 = 642.'l 1826
647 .44 1 89 S8 = 644 .48047 59 =

S12 = 610.63843 513 = 634.85669 S14 =

55 = 641.39526 56 =
S10 = 625.787A4 s11 =
S15 = 634.08496 516 =

CORRECTLY CHOSE STÀTE: ?
OBS = 10 51 = 656.59692
55 = 661.61304 56 =
S10 = 646,94'121 511 =
S15 = 556.33?40 s16 =

CORRECTLY CHOSE STÀTE: 'l
OBS = 11 Sl = 641.A1226

60
64

625.0136?
6X7.22900

52 =
638.

62
66

622,
60
64

652,883?9
2454 S'7 =
.69409 S12 =

634,01 422
5532 S7 =
.23',t?9 512 =
.08960

578. 90 1 37

53 = 631,9052? 54 =
668.!2676 S8 = 665

629.14185 s13 =

53 = 61'l,4'Ì852 54 =
650,1?334 S8 = 646

610.80225 S13 =

53 = 660.09839 54 =

660.46069
5?520 S9 =
656.05835 S14 =

64? . 1 8286
95825 S9 =
635.75391 S14 =

681.65845

639.93652
65?.93140

s5= 62t , 1 3647
635.66235510 = 625.58447 S11 =sl5 = 633.82690 s16 =

CORRDCTLY CHOSE STÀTS: 7
OBS= 1251= 672.64062 52 =
55 = 685,72632 SG =
S10 = 670.32275 511 =
515 = 6??,41333 S16 =

CORRECTLY CHOSE STÀTE: 7
OBS = 13 51 = 665.79'161
55 = 671,26416 56 =
S10 = 657.12231 511 =
S15 = 663.88647 Sl6 =

CORRECTLY CHOSD STÀTB: 1

OBS = 14 51 = '125.07227
55 = ?41.48901 56 =
S10 = 129,66260 s11 =

659.90552 S7 =
655,67700 S12 =
684.A7524

S2 = 665.72754
648.66382 s7 =

636,50830 S12 =
6? 1 .29956

S2 = 731,94458
698.94653 S7 =

702.O4749 s12 =

690,72192 SA = 662 ,39404
683,77344660.65?96 513 = 681.54199 514 =

53 = 645.57910 54 = 669,69556
674.907?1 SB = 6?3.47705 s9 =

642,88965 S13 = 665.70386 S14 =

53 = 698.21655 54 = 72A.24A29
741.865'Ì2 SA = 740.88623 59 =

706,82788 S13 = 739.51758 S14 =

652 . 1 3452
664 .',Ì 4561

?17.48096
')30.407',t 1

S15 = ?39,24731 516 = 743.93262
ERROR¡ ÀCTUÀL EXPERIMENTÀL STÀTD IS: 7 CHOSBN STÀTE IS: 16
OBS = 15 S1 = 680.58755 52 = 685.58008

SS = 692.56030 56 = 664.05395 57 =
510 = 679.23389 S1 1 = 658,36401 512 =
S15 = 685.59668 S16 = 691.93799

CORRECTLY CHOSE STÀTEi 1

OBS = 16 Sì = 650.49361 52 = 64A,77417
S5 = 658.65771 56 = 636,16210 S't =
S10 = 637.84888 S11 = 625.12695 512 =
515 = 647.06909 S16 = 660.26440

CORRDCTLY CHOSD STÀTEI 7

53 = 662.62939 34 =
695.65991 S8 = 691

663.46387 s13 =

53 = 637.59912 54 =
668. 28 1 ?4 58 = 659

630.22388 S13 =

586, 56958
59863 S9 =
688.29077 S14 =

662,79370
72144 59 =
652.29150 S14 =

669.6538 1

6A7,59?90

631.956?9
658.37 1 83

oBs
s5

= 17 S1 = 636.61230 s? = 640.47583 53 = 625.93164 54 = 638. 69238
9059=640. 37598 S6

631.64526 S1
62A,60962 Sl

625.59058 s7 =
620,01929 s12 =
634,35034

642.60937 s8 =
624,51123 513 =

637. 368 621,75317
639. ?7344S10 =

s15 =
635.43701 S14 =

CORRECTLY CHOSE STÀTEI
OBS = 18 S1 = 62A
ss = 630,41235 s6
S10 = 61?.44507 S1
S15 = 620.89136 S1

CORRECTLY CHOSE STÀTB:
OBS = 19 Sl = 628
55 = 640.?1094 56
S5 = 742.12A91 s6
Sl0. 732,21A?6 S1
515 = 742.93994 S1

CORRECTLY CHOSE STÀTE: 1

5723 52 = 625,65552
615.77856 31 =

= 603,23389 s12 =
= 629.451'7É

1235 SZ = 632.41162
614.21484 S7 =
703 .3? 1 34 S7 =

= 700.'19419 512 =
= '14'1 ,19O92

53 = 615.59692 s4 = 634.50269
637 . 7409? S8 = 632.5327 1 s9 =

609.13?21 S13 = 624.27393 314 =

53 = 6 1 7. 56885 54 = 637 .317 14
646.57?64 S8 = 637,2326i 39 =
743.80664 SS = 146,742s2 59 =

?0?.24268 513 = ?39,41504 S14 =

614,08325
629 .91 ? 24

616.99829
720 ,4 1 089

?24.37061

OBS = 3120 51 = ?35,94092 52 = ?30.35083
S5 = 743.59033 s6 = 697.83994 S? =
510 = 731.835?1 s11 = é96.85083 512 =
s1 5 = 747 .32520 516 = 754,05518

CORRECTLY CHOSE STÀ.IF: 15
OBS = 3121 51 = ?38.87085 52 = '141.77954
Ss = 751,807i3 s6 = 704.24951 S7 =
S10 = 742,96143 s1'l = '114,1Ð278 512 =
S15 = 752,14652 316 = ?55.31753

CORRECTLY CHOSE STÀTE: 16
oBS = 3122 S1 = 't7;.86084 52 = 780.10986
Ss = 790.46506 s6 = ?42.44482 s1 =
S10 = 780.06885 51 1 = 7t8.3'1646 512 =
S15 = ?92,61670 s16 = 797.96069

CORRECTLY CHOSE STÀTE¡ 16

53 = 695.67261 54 = 732.36512
746,52954 SB = ?50.65894 s9 =

704.35132 S13 = ?41.36816 S14 =

53 = 709.97949 54 = 737.94507
750.39062 Sg = 7s2.91016 s9 =

?19.86353 S13 = 750.43311 s14 =

53 = 145.77734 s4 = ?78,82'764
790.56592 S8 = ?93,?69?8 S9 =

754.76611 S13 = ?88,46389 S14 =

721.88843
? 32 ,51"t 82

731.92017
739 ,87305

769.06006
778,41650
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THB OVDRÀLL TEST RESULTS ÀRD SHOWN BDLOW

TOTÀL NUMBßR OF ÎEST OBSDRVÀT¡ONS IS:
STÀTISTICS FOR STÀTE 1

TOTAL NUMDDR OF CORRECT CHOICES OF STÀTE
TOTÀL NUMDER OF WRONG CHOICES OF STÀTD
NUMBER OF TIMDS INCORRECTLY CHOSD STÀTB
NUMBDR OF TIMDS INCORRECTLY CHOSE STÀTD
NUMBER OF TIMDS INCORRECTLY CHOSE STÀTD
NUMBER OF TIMDS INCORRECTLY CHOSE STÀTD
NUMDDR OF TIMES INCORRDCTLY CHOSE STÀTE
NUMBDR JF T)MDS INCORRECTLY CHOSE STÀTD
NUMBDR OF TIMES INCORRECTLY CHOSD STÀTE
NUMBER OF 'IIMDS INCORRCCTLY CHOSß STÀTD
NUMBER OF T]MES INCORRDCTLY CHOSE STÀTE
NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
NUMBER OF TIMDS INCORRECTLY CHOSD STÀTE
NUMBDR OT TIMES INCORRECTLY CHOSD STÀTE
NUMBER OF TIMES INCORRECTLY CHOSD STÀTE
NUMBER OF TIMES INCORRDCTLY CHOSE STÀTE
NUMBER OF TIMtrS INCORRECTLY CHOSE STÀTE
STÀTISTICS FOR STÂTE 2

TOTÀL NUMBER OF CORRDCT CHOICDS OF STATE
TOÎÀL NUMBER OF WNONG CHOICDS OF STÀTD
NUMBER OF TIMDS INCORRDCTLY CHOSO STÀTE
NUMBER OF TIMES INCORRECTLY CHOSE STÀTD
NUMBER OF TIMES INCONRECTLY CHOSE STÀTD
NUMBER OF TIMDS INCONRDCTLY CHOSD STÀTE
NUMBER OF TIMES INCORRÊCTLY CHOSE STÀTE
NUMBER OF TIMES INCONRECTLY CHOSE STÀTD
NUMBER OF TIMDS I¡ICORRECTLY CHOSE STÀTE
NUMBER OF TIMDS INCORREClLY CHOSE STÀTE
NUMBER OF TIMES INCORRDCTLY CHOSE STÀTD
NUMBER OF TIMES INCORRECTLY CHOSE STÀTD
NUMBER OF TIMES INCORRECTLY CHOSE STÀTD
NUMBER O1 TIMDS INCORRBCÎLY CHOSE STÀTE
NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
NUMBDR OT TIMES INCORRECTLY CHOSE STÀTE
NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
STÀTISTICS FOR STATE 3

TOTÀL NUMBER OF CORRECT CHOICES OF STATE
TOTÀL NUMBER OF WRONG CHOICES O¡'STÀTE
NÜMBER OF TIMDS INCORRACTLY CHOSD STÀTE
NUMBER OF TIMES INCORRBCTLY CHOSE STÀTE
NUMBER OF TIMES INCORRDCTLY CHOSD STÀTD
NUMBER OF TIMES JNCORRECTLY CHOSE STÀTE
NUMBER OF TIMDS INCORRECTLY CHOSE STÀTD
NUMBER OF TIMES INCORRDCTLV CHOSD STÀTD
NUMBER OF TIMDS INCORRECTLY CHOSD STATE
NUMBER OF TIMDS INCORRECTLY CHOSE STÀTE
NUMBER OF TIMES INCORRECTLY CHOSD STÀTB
NUMBER OF TIMES INCORRtrCTLY CHOSE STÀÎD
NUMBER OF TIMES INCORRECTLY CHOSD STÀTD
NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
NUMBDR OF TIMDS INCORRECTLY CHOSD STÀTD
NUMBDR OF TIMDS INCORRECîLY CHOSD STÀTD
NUMBDR OF TIMES ]NCORRECTLY CHOSE STÀTD
STÀTISTICS FOR STATE 4
TOTÀL NUMBER OF CORRECT CHOICES OI STÀTE
TOTÀL NUMBER OF WRONG CHOICES OF STÀTE
NUMBER OF TIMES INCORNECTLY CHOSD STÀTE
NUMBER OF TIMDS INCORRDCTLY CHOSD STÀTE
NUMDER OF TIMDS INCORRECTLY CHOSE STÀTD
NUMBDR OF TIMES INCORRECTLY CHOSD STÀTD
NUMBER OF TIMES INCORRECTLY CHOSD STÀTE
NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
NUMBER OF TIMtrS INCORRDCTLY CHOSE STÀTE
NUMDER CF TIMDS INCORRDCTLY CHOSE STÀTE
NUMDEN OF TIMDS INCORRECTLY CHOSD STÀTD
NUMBER OF TIMES INCORRDCTLY CHOSD STÀTE
NUMBDR OF TIMES INCORRECTLY CHOSE STÀTE
NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
NUMBDR OF TIM¿S INCORRECTLY CHOSE STÀTE
NUMI}ER OF TIMOS INCORRDCTLY CHOSE STÀTE
NUMDEN OF TIMDS INCORRDCTLY CHOSD STÀTD
STÀTISTICS FOR STÀTD 5
TOTÀL NUMBER OF CONRBCT CHOICES OF STÀTE
TOTÀL NUMBER ON WRONG CHOICDS OF STATO
NUMBDR OF TIMES INCORRDCTLY CHOSD STÀTE
NUMDER OF TIMES INCORRECTLY CHOSD STÀTE
NUMBER OF TIMDS INCORRECTLY CHOSE STÀTE
NUMBER OF TIMES INCORRECTLY CHOSE STÀTD
NUMBDR OF TIMES INCORRDCTLY CHOSE STÀTE
NUMBÉR OI TIMES INCORRECTLY CHOSE STÀTE
NOMBER OF TIMDS INCORRECTLY CHOSD STÀTE
NUMDDR OF TIMES INCORRECTLY CHOSD STÀTE
NUMBER OF TIMES INCORRDCTLY CHOSD STÀTtr
NUMBER OF TIMES INCORRDCTLY CHOSE STÀTD
NUMBER OF T]MES INCORRECTLY CHOSE STÀTE
NUMBEN OF TIMES INCORRECTLY CHOSD STÀTE
NUMBER OF TIMES INCORRDCTLY CHOSE STATE
NUMBER OF TIMDS INCORRSCTLY CHOSE STÀTD
NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
STATISTICS FOR STÀTE 6
TOTÀL NUMBER OF CORRDÇT CHOICES OF STÀTD
TOTÀL NUMDDR OF WROTiG CHOICES OF STÀTE
NUMBDR OF TIMES INCORRECTLY CHOSE STÀTE
NUMBER OF TIMDS INCORR8CTLY CHOSE STATE
NUMBDN OF TIMES INCORRECTLY CHOSE STÀTE
NUMBDR OF TIMES INCORRECTLY CHOSE STATE
NUMBDR O¡I TIMDS INCORNDCTLY CHOSE STÀTE
NUMBER OIl TIMDS INCORRECTLY CHOSD STÀTE
NUMBDR OT¡ TIMES INCORRECTLY CHCSE STÀTD
NUMBDR OF TIMES INCORRECTLY CHOSE STÀTE
NUMBDR OF TII4DS INCORROCTLY CHOSE ST\TD
NUMNDR OF TIMES INCORRECTLY CHOSE STÀTE
NUMBER OF TIMDS INCORNECTLY CHOSD STÀTD
NUMBER OF TI.MES INCORRECTLY CHOSE STÀTD
NUMBER OF TIMES lNCORRECTLY CHOSD STÀTD
NUMEER OF TIMES lNCORRECTLY CHOS¡ STÀTD
NUMEER OF TIMDS INCORRECTLY CHOSD STÀTE
STÀTISTICS FOR STÀTD ?

TOTÀL NUMBDR ON CORRDCT CHOICES OF STÀTE
TOTÀL NUMBER O¡ I4RONG CHCICES OF STÀTE
NUMDER OF TIMES INCORRDCTLY CHOSB STÀTE
NUMDDR OF TIMDS INCORRECTLY CHOSE STÀTE
NUMDDR O¡. TIMES INCORRDCTLY CHOSD STÀTE
NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
NUMDDR OF TIMES INCORRECTLY CHOSE STÀTE
NUMBER OF TIMES INCORRECTLY CHOSE STÀ18
NUMBER OF TIMES INCORRECTLY CHOSD 5'IÀ18
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NUMBER OF TIMES INCORRDCTLV CHOSD STÀTE
NUMBDR O¡ TIMES INCORRDCTLY CHOSE STÀTE
NUMBER OF TIMES INCORRECTLY CHOSD STÀ18
NUMBER OF TIMES INCORRECTLY CHOSD STÀTD
NUMDER OF lIMES INCORRECTLY CHOSD STÀTE
NUMDER OF TIMES INCONRECTLY CHOSD STÀTD
NUMBDR OF TIMES )NCORRECTLY CHOSE STÀTE
NUMBDR OF TIMES INCORRECTLY CHOSE SÎÀÎE
STÀÎISTICS FOR STÀTD B
TOTÀL NUMDDR OF CORRECT CHOICES OF STÀTE
TOTÀL NUMBER OF WRONG CHOICES OF STÀTE
NUMBDR OF TIMES INCORRECTLY CHOSN STÀTE
NUMBER OF TIMûS INCORRECTLY CHOSD STÀTD
NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
NUMDEN OF TIMES INCORRECTGY CHOSD STÀTD
NUMBER O¡T TIMDS INCORRDCTLY CHOSE STÀTE
NUMBER OF TIMES INCORRDCTLY C¡IOSE STÀTE
NUMBER OT TIMES INCORRECTLY CHOSE STÀTD
NUMBER OF '¡IMDS INCORRDCTLY CHOSE STÀTD
NUMDDR OF TIMDS INCORRECTLY CHOSE STÀTD
NUMBER OF TIMDS INCORRECTLY CHOSÉ STÀTE
NUMBDR OF TIMES INCOPRECTLY CHOSE SîÀÎE
NUMBER OF TIMES INCORRECTLY CHOSD STÀ18
NUMBER OF TIMES INCORRBCTLY CHOSE STÀTE
NUMBER OF TIMES INCONRDCTLY CHOSE STÀTE
NUMBDR OF TIMES INCORNDCTLY CHOSD STÀTE
STÀTISTICS FOR STÀTE 9
TOTÀL NUMBER OF CORRDCT CHOICDS OF STÀTE
TOTÀL NUMBER OF WRONG CHOICÉS OF STÀTD
NUMBER OF TIMES INCORRECTLY CHOSD STATE
NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
NUMBER OF TIMES INCORRECTLY CHOSE STÀTß
NUMBER OF TIMES INCORRECTLY CHOSE STÀTD
NUMBEN ON TIMES INCORRECTLY CHOSE STÀTD
NUMBDR OF TIMES INCOIIRECTLY CHOSE STÀTD
NUMBDR OF TIMAS INCORRECTLY CHOSE STÀI'D
NUMI]DR OF TIMOS INCORRECTLY CHOSD STÀTD
NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
NUMDDR OF TIMES INCORRECTLY CHOSD STÀTD
NUMBDR OF TIMÐS INCORRECTLT CHOSE STÀTE
NUMDER OF TIMOS INCORRECTLY CHOSE STÀTE
NUMBEN OF TIMDS INCORRECTLY CHOSE STÀTE
NUMBDR OII TIMES INCORRECTLY CHOSE STÀTE
NUMBDR OF TIMES INCORRECTLY CHOSE STÀTE
STÀÎISTICS FOR STÀTD 1O
TOTÀL NUMBER OF CORRDCT CHOICES OF STÀTD
TOTÀL NUMBER OF WRONG CHOICES O¡T STÀTE
NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
NUMBER OT TIMES INCORRDCTLY CHOSE STÀTD
NUMBER OF TIMES INCORRDCTTY CHOSE STÀTD
NUMBER OF TIMDS INCORRECTLY CHOSE SÎÀTE
NUMBER OF TIMES INCORNECTLI CHOSE STÀTD
NUMBER OF TIMES INCORRDCTLY.CHOSÊ STÀTD
NIJMBER OF TIMES INCORRECTLY CHOSE STÀTD
NUMBDR OF TIMDS INCORRECTLY CHOSA STÀTD
NUMBER OF TIMDS INCORRDCTLY CHOSE STÀTE
NUMBER OT TIMES INCORRECTLY CHOSE STÀTE
NUMBER OT TIMES INCORRDCTLY CHOSE STÀTE
NUMBDR OF TIMES INCORRECTLY CHOSE STÀTD
NIJMBER OF TIMDS INCORRDCTLY CHOSE STÀTD
NUMDER OT TIMES INCORRECTLY CHOSE STÀTE
NUMBER OT TIMES INCORRECTLY CHOSE STÀTD
STÀTISTICS FOR STÀTE 11
TOTÀL NUMBER OF CORRDCT CHOICES OT STÀTD
TOTÀt NUMBER OF WRONC CHOICES OF STÀTD
NUMBER OT TIMES INCORRECTLY CHOSE STÀTE
NUMAAN OF TIMDS INCORRDCTLY CHOSE STÀTE
NUMBDR OF TIMES INCORRECTLY CHOSE STÀTE
NUMBDR O¡ TIMES INCORRDCTLY CHOSE STÀTE
NUMBER OF TIMOS INCORRDCTLY CHOSE STATE
NUMBDR OF TIMDS INCORRECTLY CHOSE STÀTE
NUMBRR OF TIMES INCORRECTLY CHOSE STÀTE
NUMBßR OF TIMDS INCORRDCTLY CHOSD STÀTÐ
NUMDER OF TIMES INCORRDCTLY CHOSE STÀTE
NUMBBR ON TIMES INCORRDCTLY CHOSE STÀTE
NUMBER OF TIMtrS INCOTìRDCTLY CHOSD STÀTC
NUMBER OF TIMDS INCORRECTLY CHOSE STÀTE
NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
NUMBDR OF TIMES INCORRECTLY CHOSD STATE
NUMDDN OF T]MES INCORRBCTLV CHOSE STÀTE
STÀTISTICS FOR STÀTD 12
TOTÀL NUMBER OF CONRDCT CHOICDS OT STÀTD
TOTÀL NUMBDR OF WRONG CHOICES OF STÀTD
NUMBDR OF TIMES INCORRECTLY CHOSD STÀTE
NUMDDR OF TIMES INCORRECTLY CHOSE STÀTE
NUMDER OF TIMES INCORRDCTLY CHOSD STÀTD
NUMDER OF TIMES lNCONRECTLY CHOSD STÀTE
NUMI]ER OF TIMES INCORRECTLY CHOSD STÀTE
NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
NUMDDR OF TIMES INCORRDCTLY CHOSE STÀTE
NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
NUMBDR OF TIMES INCORRECTLY CHOSE STÀTE
NUMBDR OF TIMES INCORRECTLY CHOSE STÀTtr
NUMBER O¡ TIMES INCORRECTLY CHOSE STÀTD
NUMBDR OF TIMES INCORRECTLY CHOSE STÀÎD
NUMBDR OF TIMDS INCORRECTLY CHOSD SÎÀTE
NUMBER OF TIMDS INCORRECTLY CHOSE STÀTE
STÀÎISTICS FOR STÀTD 13
TOTÀL NUMBER 9F CORRECT CHOICES OF STÀTD
TOTAL NUMBER OF WRONG CHOICES OF STÀTE
NUMBDR OF TIMES INCORRDCTLY CHOSE STÀTE
NUMBER OF T¡MES INCORRECTLY CHOSE STÀT!
NUMBDR OF TIMDS INCORRECTLY CHOSE STÀTE
NUMBER OF TIMDS INCORRECTLT CHOSE STÀTE
NUMBDR OT T]MDS INCORRECTLY CHOSE STÀTD
NUMBER OF TIMES INCORRECTLI CHOS! STÀTE
NUMBER OF TII4ES INCORRDCTLI CHOSD STÀTE
NUMBER OF TIMDS INCORRDCTLY CHOSE STÀT-E
NUMBER OF TIMDS INCORRECTLY CHOSE STÀTD
NUMBER OF TIMES INCORRECTLY CHOSD STÀT¡
NUMBER OF TIMBS INCORRECTLY CHOSE STÀTE
NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
NUMBER OF TIMES INCORRECTLY CHOSD STÀTD
NUMBER OF T]},lES INCORRDCTLY CHOSD STÀTE
NUMBER OI¡ TIMSS INCORRECTLY CHOSD STÀTS
STÀTISTICS FOR STÀTE 14
TOTÀL NUMBER OF CCRRECT CHOICES OF STÀTD
TOTÀL NUMBER OF WRONG CHOICES OF STÀTE
NUMBER OT TIMES JNCORRECTLY CHOSE STÀTO
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NUMBER OF TIMES INCORRDCTLY CHOSE STÀTD
NUMBEN OF TIMES INCORRECTLY CHOSD STÀTD
N(IMBER O¡ TIMES INCORRDCÎLY CHOSD STÀTE
NUMßDR OF TIMDS INCORRECTLY CHOSE STÀTE
NUMDDR OF TIMES INCORRECTLY CHOSE SîÀTE
NUMDER ON T¡MDS INCORRDCTLY CHOSD STÀTE
NUMI]DR OF TIMDS ]NCORRDCTLY CHOSE STÀTE
NUMBER OF TIMDS INCORRDCTLY CHOSD STÀTE
NUMBER OF TIMES INCORRECTTY CHOSD STÀTD
NUMDER OF TIMDS INCORRECTLY CHOSE STÀTE
NUMBER O¡T TIMES INCORRECTLY CHOSE STATE
NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
NUMDEN OF TIMES INCORRECTLY CHOSD STÀTE
NUMDER OF TIMES INCORRECTLY CHOSD STÀTE
STÀTISTICS FOR STÀTE 15
TOTÀL NUMBDR OF CORRECT CHOICDS OF STÀTE
TOTÀL NUMBER OF WRONG CHOICES OF STAÎE
NUMBER OF TIMDS INCONRDC'TLY CHOSD STÀTE
NIJMBER OT TIMES INCONRDCTLY CHOSE STÀTE
NUMBDR OF TIMES INCORRDCTLY CHOSD STÀTD
NUMBER OF TìMES INCORRDCTLY CHOSE STÀTD
NUMBER OF TIMES INCORRECTIY CHOSE SîÀTD
NUMBER OF TIMES INCORRECTLY CHOSE SîÀTD
NUMBER OF TIMES INCORRECTLY CHOSE STÀTD
NI'MBER OF TIMES INCORRECTLY CHOSE STÀTD
NUMBER OT TIMES INCORRECTLY CHOSE STÀTE
NUMBER OF TIMES INCORRECTLY CHOSE SÎÀTE
NUMBER OF TIMES INCORRDCTLY CHOSD STÀTE
N(IMBER OF TIMDS INCORRECTLY CHOSE STÀTE
NUMBER OF TIMES INCORRDCTLY CHOSE STÀTE
NUMBER OF TIMES INCORRECTLY CHCSE STÀTE
NUMBER OF TIMES INCORRECTLY CHOSD STÀTD
STÀTISTICS FOR STÀTE'I6
TOTÀL NUMBER OT CORRDCT CHOICES ON STÀTE
TOTÀL NUMBER OF WRONG CHOICES O[ STÀTE
NUMBER ON TIMES INCORRECTLY CHOSD STÀTD
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ÎDST RDSULTS GIVDN IN PÉRCENÎÀGDS
STÀÎISTICS FOR STÀTE 1

TOTÀL ea NUMBDR 0F CORRDCT CHOICES 0r STÀTE
TOTÀL eô NUMBDR OF WRONG CHOICES OF STÀTD
å NUMBDR OF TIMES INCONRDCTLY CHOSD STÀTE
9" NUMDER OT T¡MES INCONRDCTLY CHOSE STÀTE
e; NUMDER OF TIMDS INCORRECTLY CHOSE STÀTD
* NUMBER OF TIMES INCORRECTLY CHOSD STÀTD
A NUMDDN OF TIMES INCORRECTLY CHOSD STÀTE
% NUMDDR OF lIMES INCORRECTLY CHOSE STÀTE
ã NUMBDR OTI TIMES INCORRECTLY CHOSD STÀTE
2. NUMBER OF TIMES INCORRDCTLY CHOSE STÀTE
9. NUMBER OF lIMES INCORRECTLY CHOSE STÀTD
e¿ NUMBER O¡ TIMDS INCORRECTLY CHOSa STÀTE
9ó NUMBDR ÓT TIMES INCORRECTLY CHOSE STÀTE
å NUMBDR OF lIMES INCORRECTLY CHOSE STÀTE
9. NUMBER OF TIMES INCORRDCTLY CHOSE STÀTE
* NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
9ú NUMBER OF TIMDS INCONRDCTLY CHOSE STATD
STÀTISTICS FOR STÀTD 2
TOTÀL å NUHBER OF CONRECT CHOICES OF STÀTE
TOTÀL å NUMBER OF WRONG CHOTCES OT' STÀTT
3. NUMBER OF TIMES INCORRECTLY CHOSD STÀTD

" 
NUMBER OF TIMES INCONRECTLT CHOSD STÀTD

å NUMBER OF TIMES INCORRACTLY CHOSE STÀTD
å NUMBER OF TIMES INCORRECTLY CHOSE STÀTD
eô NUMBER OF TIMDS INCORRECTLy CHOSD STÀTD
9, NUMBER OF TIMES INCORRECTLT CHOSE STÀTE
9. N(IMBDR OT¡ TIMES INCORRECTLY CHOSE STÀTÈ
å NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
% NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
e¿ NUMBDR OF TIMES INCORRDCTLy CHOSE STÀTE
å NUMBDR OF TIMES INCORRDCTLY CHOSE STÀTE
9 NUMBER OF TIMES INCORRDCTLY CHOSE STÀTD
å NUMBtrR OF TIMES INCORRDCTLY CHOSE STÀTE
% NUMBER OF TIMES INCORRECTLY CHOSD STÀTE
å NUMBGR OE TIMDS INCORRECTLY CHOSD STÀTD
STÀTISTICS FOR STÀTE 3
TOTÀL 9. NUM¡ER OF CORRECT CHOICES OF STÀTD
TOTÀL 9¡ NUMBER OF Í,IRONG CHOICES OF STÀTD
!õ NUM¡DF ôF TIMES INCORRECTLY CHOSE STÀTD
eó NUMBDR OF TIMES INCORRECTLY CHOSE STÀTD
å NUMBER OTI TIMOS INCONRECTLY CHOSD STÀTD
% NUMBER OT TIMES INCONRECTLY CHOSE STÀTD

'A 
NUMT]EN OF TIMOS INCORRECTLI' CHOSD STÀTD

% NUMBER OF TIMES INCORRECTLY CHOSD STÀTD
t6 NUMBER OF TIMES INCORRECTLY CHOSE STÀTD
9. NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
å NUMBER OF TIMES INCORRECTLY CHOSD STÀTE
9. NIJMBDN OF TIMES INCORRDCTLY CHOSE STÀTD
eó NUMBER Or¡ TIMES INCORRECTLy CHOSE STÀTE
2. NUMBDR OF TIMES INCORRECTLY CHOSB STÀTE
å NUMBER OF TIMDS INCORRECTLY CHOSE STÀTE
å \.UMBDR OF TIMES INCORRDCTLY CHOSD STÀTE
e¿ NUMBDR OE TIMES INCORRDCTLY CHOSD STÀTE
STÀTISTICS FOR STÀTE 4
TOTÀL % NUMBER OF CORNECT CHOICES OF STÀTE
ÎOTÀL i NUMDER OF WRONG CHOICES OF STÀTD
eá NUMBDR OF TIMES INCORRDCTLY CHOSD STÀTE
9. NUMBIlR OF TIMDS INCORRECTLY CHOSD STÀTD
eó NUMBER OF TIMDS INCOnRDCTLy CHOSE STÀTE
eó NUMDER O¡ '¡IMßS INCORRECTLY CHOSE STÀTEg NUMBßR OF TIMNS INCORRECTLY CHOSE STÀTE
eõ NUMBER OF TIMDS INCORRECTLY CHOSE STÀTE

': NUMBBR OF TIMES INCORRECTLY CHOSE STATD
tô NUMBER OF TIMES INCORRECTLv CHOSE STATD
e6 NUMBER OF TIMES INCOnRECTLY CHOSE STÀTE
9 NUMBDR O¡' TIMNS INCORRBCTLY CHOSD STÀTE
% NUMBER OF TIMOS INCORRECTLY CHOSD STÀTD
9. NUMDER OF TIMOS INCORRECTLY CHOSE STÀTD
9 NUMBER OF TIMES INCORRECîLY CHOSD STÀTE
9. NUMBER OF TIMGS INCONRECTLY CHOSE STÀTE
9. NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
STÀTISî¡CS FOR STÀTE 5
TOTÀL eô NUMBER OF CORRDCT CHOICES OF STATE
TOTÀL 9" NUMBER OF WRONG CHOICES OT STATE
å NUMBER OF TIMES INCORRDCTLY CHOSD STÀTD
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NUMB ER
NUMBIIR
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NUMB ER
NUMB ER
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NUMBER
NUMBER

OF
o¡
OF
OF
OF
OF
or
OF
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ô¡
OF
OF
OF

cs

TIMßS I NCORRECTLY
TIMDS INCORRDCTLY

"IMDS 
INCORRDCTLY

TIMES INCORRDCTLY
TIMCS INCORRDCTLY
TIMES TNCORRDCTLY
TIMES INCORRECTLY
TIMES INCORRECTLY
TIMES INCORRECTLY
TIMDS INCORRECTLY
TIMES INCORRECTLY
TIMES INCORRECTLY
TIMES INI)ORRECTLY

FOR STÀTE 6

cHos
cHos
c!ros
cHos
cHos
CHOS
cHos
cHos
cHos
cHos
cHos
cHos
CHÓS

STÀTE
S TATE
S TÀTE
S TÀTB
S TÀTE
STÀTD
S1ÀTD
s1 ÀTE

STÀTI STI
TOTÀL 9" NUMBER OF CORRECT CHOICDS OF STÀTE
TOTÀL eó NUMBDR OF WRONG CHOICDS OF STÀTE
å NUMBER O¡ T]MES INCONRECTLY CHOSE SI'ÀTD
eó NUMBEn OF TIMDS INCORRECTLv CHOSE STÀTD
eó NUMBDR O['TIMDS INCORRECTLY CHOSD STÀTD
9. NTJMBãR OF TIMES INCORRDCTLY CHOSD STÀTD
eó NUMBEn OF TIMES INCORRõCTLy CHOSE STÀTE
9. NUMBER OF TIMES INCORRECTLY CHOSS STÀTE
eó NUMBER OF TIMES INCORRSCTLY CHOSD STÀTD
e¡ NUMDER OF TllrlEs INCORRECTLY CHOSE STÀTE
% NUMBER OF TIMDS INCORRECTLY CHOSE STÀTE
å NUMBDR OF TIMES INCORRECTLY CHOSD STÀTE
9. NIJMBDR OF lIMES INCORRDCTLY CHOSD STÀTE
å NUMBDR OF TIMES INCOPRECTLY CHOSD STÀTE
e¿ NUMBOR OF 'tlMES INCORRECTLY CHOSE STÀTE
å NUMBER OF lIMDS INCORRECTLY C-HOSE STÀTE
e¿ NUMB0R OF TIMES INCORRECTLY CHOSE STÀTE
STÀTISTICS ¡¡OR STÀTD 7

TOTÀL 9. NUMI}CR OF CORRECT CHOICDS O¡ STÀTD
TOTÀL !b NOMBOR OF WRONG CHOICDS OF STÀTE
å NUMBER OF TIMES INCCRRECTLY CHOSE STÀTE
å NUMBER OF TIMDS INCORRECTLY CHOSE STAÎE
å NUMBER OF TIMES INCORRECTLY CHOSE STÀ18
â NUMBER OT lIMDS TNCORRECTLY CHOSE STÀTE
% NUMBER OF TIMOS INCORRECTLY CHOSD STATD
å NUMBER OF TIMDS ¡NCORRECTLY CHOSD STÀTE
% NUMAER OF TIMDS INCORRECTLY CHOSD STÀTE
% NUMBER OF TIMDS INCORRECTLY CHOSD STÀTE
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NUMBER OF
NUMBEN OF
NUMDER OF
NUMDER OF
NUMBER OF
NUMBER OF
NUMDER OF

TI MES
TI MES
TIMES
TIMES
TI MES
TI MES
TI MES

I NCORRECTLY
I NCORRECTLY
I NCORR6CTLY
I NCORRECTLV
I NCORRECTLY
I NCONRECTLY
I NCORRECTLY

CHOS E
CHOS E
CHOSD
CHOSD
CHOSD
CHOSE
CHOSE

STÀTE '10

STÀTE 1'1
STÀTE 12
STÀTE 1 3
STÀTE 1 4
STATD 1 5
STÀTE 1 6

0.
0.
0.
0.
0.
0.
3.

55
34 .4

5,
0.
0.
3,
1.
0.
0.
0.
0,
0.
0,
0,
0.

11.
11.

STÀTISTICS NOR STÀTE 8
TOTÀL % NUMBDR OF CORRDCT CHOICDS OF STÀTE
TOTÀL 9ô NUMBER OF WRONG CHOICBS OF STÀTD
e¿ NUMBDR OF TIMES INCORRECTLY CHOSE STÀTD
å NUMBDN OF TIMES INCORRECTLY CHOSE STÀTD
eó NUMBER OF TIMES INCORRDCTLY CHOSD STATD
9. NUMBEN OF TIMES INCORRECTLY CHOSD STATE
9.. NUMBER OF TIMES INCORRDCTLY CHOSD STÀTE
å NUMDER O¡ TIMES INCORRECTLY CHOSD STÀTE
e¡ NUMDER OF TIMDS INCORRECTLY CHOSD STÀTD
9" NUMDER OF TIMES INCORRDCTLY CHOSE STÀTE
e¡ NUMDER Ot¡ TIMeS INCORRECTLY CHOSE STÀTE
!à NUMDER OF TIMES INCORRDCTLY CHOSD STÀTE
e; NUMD0R OF TIMES INCORRECTLY CHOSE STÀTE
P. NUMBDR OF TIMES INCORRDCTLY CHÔSE STÀTE
9. NUMBDR OF TIMES INCORRDCTLY CHOSE STATE
å NUMBDR OF TÌMES INCORRDCTLY CHOSE STAÎE
å NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
STÀTISTICS FOR STÀTD 9
TOTÀL å NUMDER OT CORRECT CHOICES OF STÀTD
TOTÀL eó NUMDDR On WRONG CHOICDS OF STÀTD
â NUMBER OF TIMES INCORRDCTLY CHOSE STÀTD
å NUMBDR OT TIMES INCORRDCTLY CHOSE STATD
9" NUMBER OF 'IIMES INCORRDCTLY CHOSE STÀTD
å NUMBER OF TIMES INCORRECTLY CHOSE STÀTD
å NUMBtrR OF TIMES INCORRDCTLY CHOSE STÀTE
å NUMBER OF 'TIMES INCORRDCTLY CHOSE STÀTE
P. NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
e; NUMBER OF TIHES INCORRECTLY CHOSE STÀTD
eó NUMBER OF TIMES INCORRECTLY CHOSD STÀTE
9. NUMBDR OF TIMES INCORRtrCTLY CHOSE STÀTE
å NUMBDR OT TIMES INCORRÉCTLY CHOSD STÀTE
eó NUMBDn Or TIMDS INCORRECTLY CHOSD STÀTE
eó NUMBEn OT TIMES INCORRECTLy CHOSD STÀTD
9. NUMBER OF TIMES INCORNDCTLY CHOSD STÀTEq NUMBER OP TIMAS INCORRDCTLY CHOSD STÀTE
STÀTISTICS TOR STATE 1O
TOTÀL % NUMBER OF CORRECT CHOICBS OF STÀTE
TOTÀL 9. NUMBER OF WRONG CHOICDS OF STÀTE
9. NUMBER OF TIMES INCORRDCTLY CHOSD STÀTD
å NUMBER OF TIMES INCORRDCTLY CHOSE STÀTD
eó NUMDBR OF TIMES INCORRECTLY CHOSE STÀTD
eá NUMBER OF TIMDS INCORRECTLY CHOSD STÀTE
% NUMBEN O¡' TIMES INCORRDCTLY CHOSE STÀTE
e¿ NUMBER OF TIMES INCORRECTLY CHOSD STATE
9" NUMBDR OF TIMDS INCORRECTLY CHOSE STATE
i NUMBDR OF TIMES INCORRDCTLY CHOSD STÀTE
9. NUMBDR OF TIMES INCORRDCTLY CHOSB STÀTE
9. NUMBER OF TIMES INCORRDCTLY CHOSD STÀTE
9. NUMBER OF T¡MES INCORRECTLY CHOSE STÀTE
% NUMBER OF TIMES INCORRDCTLY CHOSE STÀTE
% NUMBDR OF TIMES INCORRBCTLY CHOSE STATE
9. NUMBER OF TIMES INCORRDCTLY CHOSD STÀTD
eó NUMBER OF TIMES INCORRDCTLy CHOSE STÀTE
STÀTTSTICS FOR STÀTD']I
TOTÀL e¡ NUMBER OF CORRDCT CHOICES On STÀTD
TOTÀL 9" NUMBER OF WRONG CHOICES OF STATD
9" NUMBBR OF TIMDS INCORRECTLY CHOSE STÀTE
9" NUMBDR OF TIMES INCORRDCTLY CHOSD STÀTE
eò NUMBER OF TIMES INCORRßCTLY CHOSE STÀTE
å NUMBER OT¡ TTMES INCORRECTLY CHOSE STÀTE
% NUMBER OF TIMES INCORRDCTLY CHOSE STATE
9Á NUMBDR OF TIMES INCORRBCTLY CHOSE STÀTE
å NUMBER OF TIMES INCORRBCTLY CHOStr STÀTD
9ò NUMBDR OF TIMOS INCORRßCTLY CHOSE STÀTE
eó NUMBER OF TIMDS INCORTIDCTLY CHOSD STÀTD
å NUMBOR OF TIMES INCONRDCTLY CHOSD STATD
% NUMDER OF TIMOS INCONRDCTLY CHOSD STÀTE
% NUMDDR OF TIMES INCORRDCTLY CHOSE STATD
eó NUMBDR OF TIMES INCORRECTL! CHOSE STÀTn
å NUMDDR OF TIMES INCORRECTLY CHOSE STÀTD
9" NUMDDR OF TIMDS INCORRECTLY CHOSE STÀTE
STÀTISTICS FOR STÀTO 12
ToTÀL eú NUMDDR OF CORRDCT CHOICDS OF STÀTD
ToTÀL e¿ NUMBER OF WRONG CHOICES 0F STÀTD

" 
NUMBER OF TIMDS INCORRECTLY CHOSD STÀTE

9. NUMBER OF TIMES INCORRDCTLY CHOSE STÀTE
eó NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
å NUMBE¡I OF TIMDS INCORRECÎLY CHOSE STÀTE
9. NUMI}ER OF .IIMES INCORRDCTLY CHOSE STÀTE
9. NUMDDR OF TIMES INCORRDCTLY CHOSD STÀTD
å NUMBDN OF TIMES INCONRECTLY CHOSõ STÀTE
eá NUMBDR OF TIMOS INCOnRECTLY CHOSE STÀTD
% NUMDER OF TIMES ]NCORRDCTLY CHOSD STÀTE
å NUMDER OF TIMES INCORRDCTLY CHOSË STÀTE
% NUMBER OF TIMES INCORRDCîLY CHOSD STÀTD
9. NUMBDR OF TIMES INCORRDCTLY CHOSE STATD
¿ NUMBDR OT TIMES INCORRECTLY CHOSE STÀTD
å NUMBOR OF TIMDS INCORRECTLY CHOSE STATD
+ NUMÐDR OF TIMDS INCORRECTLY CHOSE STÀTE
STÀTISTICS FOR STÀTE 13
TOTÀL 9" NUMÊER OF CORRDCT CHOICES OF STÀTE
TOTÀL 9. NUMBtrR OF WRONG CHOICES O¡ STÀTE
9. NUMBEI1 OF TIMES INCORRECTLV CHOSE STÀTD
9. NUMBDR OT TIMBS INCORRECTLY CHOSE STÀTE
:ó NUMBER OF TIMES IììCOnRECTLY CHOSD STÀTE
å NUMBDN OF TIMES ]NCONRECTLY CHOSD STÀTN
9. NUMBDR OF TIMES INCORRECTLY CHOSD STÀTE
eõ NUMßER OF TIM6S INCORRECTLY CHOSD SîÀTE
9. NUMBER OF TIMES INCORRDCTLY CHOSD STÀTE
å NUMBER ON TIMES INCORRDCTLY CHOSE STÀTtr
eó NUMBER OF TIMES INCORRDCTLY CHOSE STÀ-TE
å NUMBER OF TIMES INCORRECTLY CHOSD STÀTE
9. NUMBER OF TIMES INCORRECTLT CHOSB STÀTE
å NUMDER OF T]MES INCORRECTLY CHOSE STÀTE
9. NUMBtrR OF TIMES INCORRDCTLY CHOSE STÀTE
å NUMBDR OF T1MES INCORRDCTLY CHOSD STÀTE
9" NUMBER O!' TIMES INCORRECTLY CHOSD STÀTE
STÀTISTICS FOR sTÀTD 14
TOTÀL å NUMBDR OF CORRECT CHOICDS OF STÀTE
TOTÀL 90 NUMBER OF HRONG CHOICES OF STÀTB
å NUMBER OF TIMDS ¡NCORRECTLY CHOSE STÀTE
X NUMBER OF TIMES INCORRECTLY CHOSE STÀTE
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9. NUMBER OF TIMES INCORRECTLY CHOSD STÀTO

" 
NUMBER OF TIMES INCONRECTLY CHOSD STÀTD

å NUMBER OF T]MDS INCORRECTLY CHOSE STÀTE
eô NUMBER OF TIMDS INCORRECTLy CHOS0 STÀTE
å NUMBER OT TIMDS INCORRECTLY CHOSE STATE
9. NUMDER OF TIMES INCORRECTLY CHOSE STÀTE
9. NUMBßR OF TIMES INCORRECTLY CHOSE STÀTD
å NUMBEN OF TIMES INCORRECTLY CHOSE STÀTD
9¡ NUMBER OF TIMES INCORRECTLY CHOSE STÀTD
å NUMBER OF TIMDS INCORRDCTLY CHOSD STÀTE
9. NUMAER OF TIMES INCONRECTLY CHOSE STÀTE
9A NUMBER OF TIMES INCORRDCTLV CHOSD STÀTD
eó NUMBER OF TIMES INCOnRDCTLY CHOSE STATE
STÀTISTICS TOR STÀTÉ 15
TOTÀL 9. NUMBÞR OF CORRECT CHOTCES OF STÀTE,IOTÀL å NUMDER OF WRONG CHOICCS OF STÀTE
å NUI4BER OT¡ TIMES INCORRECTLY CHOSD STÀTE
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TI MES
TI MES
TI MES
TI MES
TI MES
TI MES
TI MES
TIMES
TI MES
TI MBS
TI MES
TI MES
TIMES
TI MDS

I NCORRECTLY
I NCORRECTLY
I NCONRECTLY
I NCORRECTLY
I NCORRDCTLY
I NCCRRECTLY
I NCORRECTLY
I IICORRECTLY
I NCONRECTLY
I NCONRECTLY
I NCORRECTLT
I NCORRECTLY
I NCORRtrC"LY
I NCORRDCTLY

CHOS E
CHOS D
CHOSD
CHOSD
CHOSE
CHOSE
cHosß
CHOSE
CHOSD
CHOSE
CHOSE
CHOSE
CHOSD
CHOSD

STÀTE
STÀTE
STÀTE
STÀTE
STÀTE

STÀTE
STATE
STÀTE
STÀTE
S TÀT'E
STÀTE
S TÀTI
STÀTE

15 rS
1I
2t
3r
4I
5I
6I'tl
8I
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f0 r
11 r
12 |
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STÀTISTICS FOR STÀTS 16
TOTÀL 9. NUMBER OF CORRECT CHOICES OF STATE
TOTÀL 9¿ NUMBER OF WRONG CHOICES ON STÀTD
2" NUMI]ER OF TIMES INCORRDCTLY CHOSC STATE
2. NUMBER OF TIMES INCORRECTLY CHOSD STÀTD
å NUMBER OF TIMES INCORRDCTLY CHOSD STÀTD
å NUMBER OF TIMES INCORRDCTLY CHOSE STÀTD
9. NUMBDR OF TIMES INCORRECTLY CHOSE STÀTD
å NUMBER OF TIMES INCORRECTLY CHOSE STÀTD
9. NUMBDR OF "TIMES INCORRDCTLY CHOSB SÎÀTD
9. NUMBER OF TIMES INCORRECTLT CHOSD STÀTE
å NUMBER OF TIMDS INCORRECTLY CHOSD STÀTD
å NUMBER OF TIMES INCORRDCTLY CHOSE STÀTD
å NUMBDR OF TIMES INCORRDCTLY CHOSE STATD
eó NUMBER OF TIMDS INCORRECTLY CHOSE STÀTE
,A NUMDER OF TIMDS INCORRDCTLY CHOSD STÀTD
å NUMBER OF TIMDS INCORRECTLY CHOSD STÀTE
9. NUMDER OF TIMDS INCORRDCTLY CHOSE STATD
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SUMMÀRY OF RESULTS.
OVDRÀLL PERCENTÀGE NUMBDR OF CORRDCT CHOICDST 83.9
OVERÀLL PDRCENTÀGo NUMBER OF WRONG CHOICES: 16,1
STÀTE: 1

PtrRCDNTÀGD NUMBER OF CORRDCT CHOICES IN STÀTE 1 IS: 96.9
PERCENTÀGD NUMBER OF WRONG CHOICES IN STÀTE 1 lS! 3.1
STÀTn: 2
PERCDNTÀGE NUMBER OF CORRDCT CHOICES IN STÀTE 2 rst 76.6
PERCENTÀGE NUMBDR OF WRONG CHOICDS lN STÀTD 2 lst 23,4
STÀTD: 3
PERCENTÀGD NUMBER OF CORRECT CHOICES IN STÀTE 3 Is! 96,4
PERCENTÀGE NUMBßR OF HRONG CHOTCES IN STÀTD 3 ISI 3.6
STÀTDi 4
PERCDNTÀGE NUMBER OF CORRDCT cHolcÉs IN STÀTE 4 Is¡ 92.6
PERCENTÀGtr NUMBER OF WRONG CHOICES IN STÀTE 4 IS: .1.4

STÀTD: 5
PERCENTÀGD NUMBER oF coRREcT cHoIcDs IN STÀTE 5 Is! 66.2
PERCENTÀGE NUMBDR OF I4RONG CHOICßS IN STÀTD 5 lS: 33.8
STÀTA: 6
PERCENTÀGE NUMBDR CF CORRECT CHOICES IN STÀ18 6 ISr 98.5
PERCDNTÀGE NUMBEn OF WRONG CHOICES IN STÀTD 6 lS: 1.5
STÀTD: 'l
PERCDNTAGD NUMBER OF CORRBCT CHÒICES IN STÀTD .i TSI 92,'I
PERCDNTÀGE NUMBER 0n WRONG CHOICDS IN STÀTD ? ISi 7,3
SÎÀTDi I
PENCENTÀGE NUMBER OF CORRECT CHOICES IN STÀT8 8 ISI 65.6
PDRCENTÀGD NUMBER OF WRONG CHOICDS IN STÀTE I IS: 34.4
STÀTAi 9
PDRCENTÀGE NUMBER OF CORRDCT CHOICES IN STÀTD 9 IS! 93.?
PERCENTÀGE NUMaDR OF WRONG CHOICDS IN STATD 9 IS: 6.3
STÀTÐi 1 O

PERCENTÀGB NUMEDR OF CORRECT CHOICES IN STÀTE 1O IS¡ 88.5
PDRCENTÀGD NUMBDR OF ITRONG CHOICES lN STÀTE 10 IS: ,f1,5
STÀTE: 1 1

PERCENTÀGB NUMBER OF CORRECT CHOICDS IN STÀTD 11 IS: 64.4
PERCDNTÀGE NUMI]ER OF WRONG CHOICES IN STÀTD 11 IS¡ 35.6
STÀT0: 1 2
PtrRCDNTÀGO NUMBER OF CORRECT CHO]CES IN STÀTE 12 IS: 39.1
PERCDNTÀGD NUMBER OF WRONG CHOICES IN STÀTE 12 IS: 60.9
STÀTE: I 3
PERCENTÀGE NUMBER OF coRRDcT cHoIcEs IN STÀTE 13 IS! ?6.4
PERCENTÀGE NUMBER OF WRONG CHOIC&S IN STÀTE 13 IS: 23.6
STÀTD: 14
PERCDNTÀGE NUMBER OF CORRECT CHOICES IN STÀTE 14 ISI 93,7
PERCENTÀGE NUMBER OF WRONG CHOICES IN STÀTE 14 IS! 6.3
STÀTDI 1 5
PERCTNTÀGD NUMBER OF CORRDCT CHOICDS IN STÀTD 15 IS: 94,8
PENCONTÀGE NUMDER OF I,RONG CHOICDS IN STÀTE 15 IS! 5,2
STÀTE¡ 1 6
PERCENTÀGD NUMDER OF CORRECT CHOICES IN STÀTA 16 IS: 96.0
PDRCENTÀGE NUMBDR OF WRONG CHOICES IN STÀTE 16 IS: 4.0
PERCENTÀGE NUMBDR OF CORRECT CHOICßS OF THE INDIVIDUÀL REST STÀTES!
PERCENTÀGD NTJMBDR OF I{RONG CHÔICES OF THD INDIVIDUÀL RDST STÀTDS:

80.8
19.2

COMBINING ÀLL REST STÀTES, 9 TO 16, INTO ONE STÀTE.
THE NUMBER OF REST STÀTES MISCLÀSSIFIED IN ÀNOTHER REST STATE WERD:
MODIFIED PERCENTÀG¿ NUMBDR OF CORRECT CHOICES Or THE RDST STÀTDr 95
MÔDIFIED PERCDNTÀGD NUMI]EN OF WRONG CHOICES OF THE REST STÀTDI 4
MODIFIED OVDRÀLL PERCDNTÀGO NUMDDR OF CORRECT CHOICDS: 90.3
MODIFIDD OVDRÀLL PERCENTÀGD NUMBER OF WRONG CHOICESI 9,7

199
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