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Relationship between Spatiotemporal Gait Variability and the Severity index of Patients with

Parkinson’s Disease

Leo Ota

Abstract — Parkinson’s disease(PD) is one of the progressive neurodegenerative disease.
To assess the progression of PD, medical doctor usually use questionnaires or observa-
tion. Recently, subjective measurement of movement is attracted from the perspective of
assessment of movement disability. In the previous study, gait cycle variability of patients
with PD are said to be larger than that of healthy people. Furthermore, the long range
correlation in gait cycle of PD is said to be altered from healthy young state. However
the relationship between the gait cycle variability and severity of PD is not clear. In this
paper, we investigated the relationship between spatiotemporal gait variability and the
severity index of PD. We tried to clarify the difference in the gait cycle property among
the different severity groups. Hoehn & Yahr stage(HY) is practically used as an index of
severity of PD. The accuracy of the classification between healthy people and PD patients
is 76% by both Linear Discriminant Analysis(LDA) and Support Vector Machine(SVM).
The Accuracy of classification between HYO0-2 and HY2.5-3.5 was 71% in LDA, 74% in
SVM. However the accuracy of classification between the PD patients of HY 2.5 and that
of HY3 is 73% by LDA and 83% by SVM using polynomial kernel. These results indicated
a potential to apply to evaluate the motor ability of PD.

Keywords Parkinson’s disease, Hoehn and Yahr scale, pattern classification, stride
time, variability, long range temporal correlation
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Table 1 Characteristics of partici-
pants(M:Male, F:Female)
Group  number Age (y/o) Disease
(M:F) duration (yr)
Young 18 (16:2) 24.7+2.7 (healthy control)
Elderly 17 (10:7) 70.2+2.8 (healthy control)
HY1-2 19 (6:13) 66.2+8.7 44429
HY25 11 (74) 724+75 40+28
HY3-3.5 15 (87) 74.244.2 6.0 £5.6

Table 2 Modified Hoehn and Yahr scale
(HY) 189

score | Definition

HYT | Unilateral involvement only

HY1.5 | Unilateral and axial involvement

HY?2 | Bilateral disease without balance impairment

HY2.5 | Mild bilateral disease with recovery on pull test

HY3 | Mild to moderate bilateral disorder
Some postural instability
but physically independent

HY3.5 | Bilateral disorder with balance impairment
Require an attendant participants
or wheelchair in the street

but physically independent inside the house [

Fig.1 The environment of experiment. Dur-
ing gait measurement, each partici-
pants walked with a few staffs. Each
participants walked 200 meter corridor.
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Fig.2 Device of experiment. Foot sensors
were in these devices, and all pertic-
ipants wore this device while walking
measurement.
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Table 3 DFA fractal exponents of elderly
healthy control (M:Male, F:Female,
stride no.: analyzed left stride num-
ber, CV: coefficient of variation, «:
DFA scaling exponent)

No age sex stride stride time
(yr) no. CV (%) «
1 3400 M 148 1.31 0.94
2 23.00 M 124 2.14 1.20
3 2400 M 137 1.98 0.72
4 2400 M 142 1.55 0.63
5 26.00 M 161 1.56 0.87
6 25.00 F 148 2.33 1.17
7 26.00 M 118 2.33 0.75
8 2200 M 142 2.07 0.68
9 2200 M 139 2.51 0.77
10 24.00 M 162 1.94 0.80
11 27.00 M 152 1.88 1.24
12 23.00 M 123 2.61 0.81
13 25.00 M 157 1.92 0.86
14 23.00 M 123 1.73 0.89
15 24.00 M 133 3.65 1.64
16 26.00 F 133 2.14 0.92
17 23.00 M 152 2.18 0.86
18 23.00 M 121 1.90 0.75
mean 24.67 - 139.7 2.10 0.92
SD 274 - 14.19 0.51 0.25
Table 4 DFA fractal exponents of elderly
healthy control (M:Male, F:Female,
stride no.: analyzed left stride num-
ber, CV: coefficient of variation, a:
DFA scaling exponent)
No. age sex stride stride time
(yr) no. CV (%) «
1 67 F 151 2.8 0.7
2 71 M 160 1.9 0.76
3 7 M 157 2.3 1.11
4 71 M 159 1.7 0.59
5 71 F 160 3.0 0.93
6 67 F 163 1.8 0.98
7 63 M 148 1.4 0.65
8 71 F 177 2.6 0.45
9 71 M 169 1.7 0.45
10 74 M 155 2.1 0.60
11 69 F 168 2.2 0.77
12 70 F 143 1.9 0.58
13 71 M 133 3.6 0.85
14 68 M 141 1.9 0.92
15 73 M 162 1.6 0.46
16 71 M 160 2.9 0.92
17 71 F 149 1.5 0.49
mean 70.2 - 156.2 2.2 0.72
SD 2.84 - 11.06 0.6 0.21
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(1) stride time
(a) Healthy young participant
14

(b) Healthy elderly participant

(c) PD patient (HY2)

(d) PD patient (HY2.5)

(e) PD patient (HY3)
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Fig.3 Samples of time series data of stride interval (figures above) and DFA
scaling exponents (figures below). Stride time variability of healthy
young people tends to be smaller than that of elderly people and PD pa-
tients. And the DFA scaling exponent represents the property of stride
interval time series structure. Fractal exponent of healthy young people
is likely to be higher than that of elderly people and PD patients.
Table 5 DFA fractal exponents of HY1-2 Table 6 DFA fractal exponents of HY2.5
patients (M:Male, F:Female, HY: patients (M:Male, F:Female, HY:
Hoehn and Yahr stage, stride no.: Hoehn and Yahr stage, stride no.:
analyzed left stride number, CV: co- analyzed left stride number, CV: co-
efficient of variation, a: DFA scaling efficient of variation, a: DFA scaling
exponent) exponent)
No. age sex disease HY stride stride time No. age sex disease HY stride stride time
(yr) duration no. CV (%) « (yr) duration no. CV (%) «
(yr) (yr)
1 7 F 0.5 1 152 3.2 0.75 1 70 M 5.0 2.5 112 2.8 0.74
2 56 F 6.0 1.5 173 32 1.0 2 82 M 0.5 25 110 1.8 0.40
3 59 F 0.6 2 132 3.0 1.04 3 69 M 4.0 25 157 3.2 0.84
4 57 F 0.5 2 118 2.0 0.75 4 72 M 3.0 25 203 4.4 1.16
5 76 F 6.0 2 156 1.8 0.73 5 82 M 0.8 2.5 184 4.3 1.13
6 71 F 5.0 2 129 3.1 0.83 6 68 F 4.0 25 208 3.4 0.98
7 66 M 0.3 2 162 3.6 0.64 7 7 M 7.0 25 172 4.3 0.70
8 63 F 8.0 2 179 2.9 0.79 8 55 F 7.0 2.5 184 34 0.65
9 66 F 2.0 2 146 3.3 1.08 9 73 F 8.8 2.5 183 4.2 0.63
10 61 F 4.0 2 152 2.2 0.60 10 T M 1.0 25 162 26 1.0
11 69 F 8.0 2 154 3.3 0.74 11 7% F 30 25 136 25 1.3
12 7 M 7.0 2 144 2.8 0.78 mean 724 - 40 25 164.6 3.4 0.86
13 59 F 7.0 2 120 1.4 0.59 SO 175 2.8 0.0 334 0.9 0.27
14 7w M 3.5 2 132 2.7 0.74
15 63 M 6.0 2 154 2.5 0.95
16 63 F 3.0 2 150 2.2 0.71 . e
17 75 M 2.7 2 129 1.8 0.63 &51Z, Holm EIC K-> TEE L2 EELEBRKBIED
18 7 F 10.0 2 164 1.8 0.67 , ST
19 47 M 3.0 2 188 6.6 0.77 ﬁ%, HY3-3.5 ® CV (Mean = 2.88%) ﬂi@ﬁﬁ
mean 66.2 - 4.4 1.92 149.2 2.8 0.78 Z (Mean = 21%) Lo b EmW\WZ ERnbnoTm
SD 8.7 29 025 19.3 1101 o ) "
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Fig. 413, %245, 5 &ind, PD % (HY1-
2), PD 3 (HY2.5), PD % (HY3-3.5) DZNnZh
D CV OFNFKTH 5. Kruskal-Wallis 1512 & - T,
s B4R WeE S, HY1-2, HY2.5 HY3-3.5 ®
BERNCA B R EN R B (y2(4) = 27.4, p < 0.001).

—5—

(Mean = 2.73%) bEFEFEE (Mean = 2.1%) &
D bHEWHICAEBEZEN LI (p=0.046). HY1-
2D CV (Mean = 2.8%) 134 H mind (Mean
2.2%) IR L CTHEmWHANCABEEAN AL (p=
0.085). — 5 T, dF @l (Mean = 2.2%) 12>



Table 7 DFA fractal exponents of HY3-3.5
patients (M:Male, F:Female, HY:
Hoehn and Yahr stage, stride no.:
analyzed left stride number, CV: co-

efficient of variation, a: DFA scaling

exponent)
No. age sex disease HY stride stride time
(yr) duration no. CV (%) «
(yr)
1 69 M 14.0 3.0 154 2.6 0.64
2 74 F 6.0 3.0 156 24 0.78
3 s M 4.0 3.0 165 2.5 0.70
4 5 M 4.0 3.0 210 2.7 0.93
5 69 F 1.0 3.0 217 3.3 048
6 7w M 0.3 3.0 144 3.5 0.65
7 77 F 3.0 3.0 145 4.0 0.58
8 71 M 0.3 3.0 141 2.9 0.86
9 80 F 16.0 3.0 167 6.9 0.51
10 70 F 0.5 3.0 132 3.7 0.59
11 70 F 15.0 3.0 90 4.0 0.95
12 72 F 4.0 3.0 229 39 0.71
13 71 M 10.0 3.0 177 3.8 0.66
14 76 M 10.0 3.0 155 24 0.88
15 81 M 50 3.5 161 2.8 0.54
mean 12.5 - 6.2 3.0 16338 5.8 0.69
SD 6.7 - 5.5 0.1 34.2 6.2 0.14
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Fig.4 Comparison of CV of stride interval
among healthy younger, healthy el-
derly, HY2 and HY3 group (**: p <
.01, *: p < .05, f: p < .10). Signifi-
cant difference between healthy young
group and HY3 group is observed. And
CV of HY2 tends to be higher than
that of young people. Furthermore,
CV of HY3 tends to be higher than

that of healthy elderly people.
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Fig.5 Comparison of DFA fractal exponent of
stride interval among healthy younger,
elder, HY2 and HY3 group (f: p <
.10).  Fractal exponent of healthy
young people seems to be higher than
that of healthy elderly people and PD
patients.
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Healthy young,
Healthy Eldely, HY1-2,

HY2.5,HY3-3.5
Healthy young, HY1-2,
Healthy Eldely HY2.5, HY3-3.5

Fig.6 Classification between healthy people
and patients with PD. (see 3.2.1)
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WaXThd. 3.2.212BWT PD OEIEFED—DOT
b5 HY ICHER LT, #MTEMOZEE DS HY2.5 BL
FoHEEEITo-. EHIC3.2.3 1BV T HY25 &
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3.1 HIRIAEEFEAE
FRIZHBIHT & LCTT 1y v —ORIEHERI 3 %
AL, FEREHBI N & LT, C-Support Vector

Healthy Eldely, HY1-2,
HY2.5,HY3-3.5

' Healthy Eldely, HY?2.5, |

HY1-2 HY3-3.5

" HY25 | HY3-35

Fig.7 Classification of severity of PD. (3.2.2:
classification of Healthy elderly or
HY1-2 from HY2.5-3.5, 3.2.3: classi-
fication between HY2.5 and HY3-3.5)
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ELTHEETS.
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BROFEEE (accuracy), BUE (sensitivity), FrEEE (speci-
ficity) &2 Z2hz (5), (6), (7) Tk > THRH L.
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3.1.2 HR—FrRHyEF—TIY
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1] OFFRICERL LT
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(21,91), s (T, y1) € RY x {~1,1} 9)
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DFFIZEVIRET D, BFmEI, ~— Ykl
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~—UV), LLFOK#EEEE L TERELTE 5.

(11)
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2D, ZOBIHIIL, H—FEEEE VD, T—
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B DHZEIZHFELWY. DFEY K(z,x;) = ¢()-¢(x4)
LEXD. 2T, ¢a) ORIEBICERTE 2L T,
FHRTED LI —R VB K (2, x;) H&EHTH
EENWZ &0 o, I—FVEHITI T — VY v &
LTINS, ZOFER, LUTFO X 9 2 bk B4k
DRI D.

Ns
S(x) =Y yioiK (z, ;) +b (16)
AWFZETIE, DI h —3 VB E LTI AW
NBET LT v l—3 N E iz

K(z,2;) = exp (=7 | z — z; ||?) (17)

T, AT U H—FRNDINT A —F %, &
BT 52 & THEOMBICRE BN E 525, C L
v DL, KEZEBELZ Y v REREITD, —DikE
TEIZ X o THERE L7 R IR i b /N S WA S
ELTHRELE.

T T I =T X > TGS B LTk
MRIAENIR DS TG AT A — RV LTz,

K(2,2:) = (yaTz; + coefo)teoms  (18)

ZIThH, CDEEZEX T —FNDINT A—H
coef o, degree %, ZBHT 5 Z L THEORE R A%
25, TWHDORIA—ZDES, KEEZEEL S
Uy FERRZATV, — DK EAZAEMRIEIL L THEE
L7l 2 e b/ SUVHA G & L CIRE L.

3.2 NHEOHRLEER

VBRI, 2. CRHEAI L 729 E CH 5. 3.2.112,
fdt## (Table 3, Table 4) & PD (&3 (Table 5, Table
6, Table 7) O AR R A RT. 3.2.2 12, f@&F FkE
(Table 4) L #8JE PD & HY1-2(Table 5) & % & 7z
& HPREEELL o> PD B HE (Table 6, Table 7) D435
FERA R, 3.2.31C PD B OHFELE HY2.5(Table
6) & HE HY3-3.5(Table 7) O3 ¥HfSE R %2 774

3.2.1 @EELPD BEEOLHERHR

BN A 2, PD BBt ER LT
P & AZFEMEFRIEIC K> T LDA & SVM DOFEE D b
EiTo7c. T I CREH &R, PD BEEZGIEL S
X1z, DT, FREJE (specificity) 135 & TDIE
ZER, R (sensitivity) (X PD & TOIEZE R, K
(accuracy) IZTEZMHFIZ OV TOEERE LT
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Fig.8 Distribution of healthy young(white
circle), healthy elderly(white square),
HY1-2(black circle), HY2.5(black tri-
angle) and HY3-3.5(black square)
groups in feature space configured with
CV and DFA. The straight line shows
the boundary between healthy people
and PD patients.

Table 8 Cross-tabulation table (Healthy peo-
ple - PD patients: separated by
straight line in fig. 8. Fisher’s lin-
ear discriminant analysis was used.)

Group Healthy people | PD patients
Healthy people 28 7
PD patients 12 33

MRDITHER B & X—F 2 Y UIROSREEIT O 12901,
HBATIEID CV & DFA 22850 & U TR IR T
(linear discriminant analysis, LDA) ## M L7-. Fig.
8 DEARKNZ G DI T2 AT, FHl L7e 2T — % 2%
BT —2 & LTEBaoEE & PD EEORERTHS.
Table. 8 {2 LDA ## M L7-BE0 TR E 2 ~d 7 1
ZEHETHD. ZORLY, KBEIX, 76% THoT=
(4280 44 61 44 1EZ). B, T3% CTh o7z (45 4
W33 44 1E). FRRELL, 80% TH o7z (354 25 4
E).
o YR—IRTH—<I

NI A—=EDC &~y DOMBELEERELL T, &
HIRR A R DTz, FEERO 7 o AEFHERERT. £
L, BEFE & PD BE OB OHIBNZOWT, i
NI A—=HOfEE 1072 < C £10%, 1072 < v < 10°
DOHEIFANTEEE L. 2DREHE, C =100,v = 0.01 2
R &R0l ZOFER, BT — 4 THEE IS
BORERDOK % Fig. 91T RT. o, =D ZIETT
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Fig.9 Result of Support Vector Machine.
Data of Healthy(black markers) and
PD(gray markers) groups in feature
space configured with normalized CV
and DFA. Healthy people’s data in-
cluding both young and elderly peo-
ple are in dark area and white area
means PD patients’ data. Circle shape
means support vector, and triangle
shape means the other data.

Table 9 Cross-tabulation table (Healthy peo-
ple - PD patients: separation by
SVM(gausian kernel) in fig. 9)

Group Healthy people [ PD patients
Healthy people 27 8
PD patients 11 34

ML7zEExnr v AEFHFKE Table 9 [TRT. X
76%, ST 76%, FFREIL TT% TH o7z,

3.2.2 EEEHERVHY1-2 & HY2.5-3.50
DR

I BAEE T 2R T mlin & OFT — 2 & 2 BRI
SFDHZEEZ T AN, B RS & EEEO
BREE 72 HY 1-2 130 A OB D MR E hodzizwd, [T
BRICBE LT, EEEEORmDORED HY3-35 &
HY2.5 O H AR D E/R D BKE oo 7- 0l TR
FLOTERT. BEEHEELITHYL-2 O5EA%
Pk HY2.5 DL EZPE L LT, R, S5, % %
HH L.
o RIZHIBISHT
Fig. 101227 — ¥ Opfi & BT — X w7 —4 &
L CHRAIEHIBIZAT - T2 RE OB HR % 79", Table 10 (2
— O & REMRIE AT 12D 7 1 AR R EIRT
LTI sl £ 7213 HY1-2 O & e, HY?2.5-

HY1-3.5
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SVM classification plot
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Fig.11 Result of Support Vector Machine.
Data of HY1-2(black markers) and
HY2.5-3.5(gray markers) groups in
feature space configured with normal-
ized CV and DFA. Data of healthy el-
derly people and HY1-2 are in dark
area and Data of PD patients whose
HY is 2.5-3.5 is in white area. Cir-
cle shape means support vector, and
triangle shape means the other data.
Table 11  Cross-tabulation table (Healthy el-
derly or mild PD patients - PD pa-
tients with HY2.5 or higher: sep-
aration by SVM(gausian kernel) in
fig. 11)
Group Healthy elderly | Severer PD
or mild PD patients
Healthy elderly or mild PD 22 14
Severer PD patients 2 24
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Fig.10 Distribution of healthy elderly(white
square), HY1-2(black circle),
HY2.5(black triangle) and HY3-
3.5(black square) groups in feature
space configured with CV and DFA.
The dotted line shows the boundary
between severer PD patients and the
other group. Severer PD patients are
defined as PD patients with HY2.5
or higher, and the other group are
defined as healthy elderly people and
PD patients whose HY is 2 or less.
Table 10 Cross-tabulation table (Healthy el-
derly or mild PD patients - PD pa-
tients with HY2.5 or higher: sep-
arated by dotted line in fig. 10.
Fisher’s linear discriminant analy-
sis was used. )
Group Healthy elderly [ Severer PD
or mild PD patients
Healthy elderly or mild PD 31 5
Severer PD patients 13 13

HY3.5 ZB5PE s LT, KR, B, RpREE AT L7 fE
RAETRT. KL 71%, T 50%, FRELEED 86% T
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PR—IRTF—<

BRI & [FERIC, % Sl & PD B O
(HY1-2) & —> 0D L& %2, HY2.5-35 ® PD &%#
L OMOHEBNZONWT, Rili7R/XT7 A—XDOE%
1072 < C £10%, 1073 < v < 10° OFIPAN TERHKE L
7. TORER, C =1,y =10&K# & -T2, DG
B, &7 — 2 T E SEEGEAOKEOKE Fig. 11
R, F, R EETTRILZEE D o R
3% Table 11 12789, FEEEIL 74%, REEE1E 92%, 4§

—10—

BT 61%TH-o7-.

3.2.3 HY2.5 & HY3-3.5 DO#EHRE

BRI =% 2 Y RO EIEE OEVVHY2.5-HY 3.5
OREOT—H Z 2RHIHT D 2 &E 2 7=, EIEEOL
BRIHR N HY 2.5 % fatk, EE B oo Bk s ) HY 3-3.5
ML EFR LT, KR, RO, FrREAFEH L.
I b
Fig. 121X, &7 — ¥ O & &7 — X BHhiT—4% &
L CRIBHIBI 24T - TR DB AR T 5 . Table 12 13,
— IR E MR AT TR D 7 n AEHETH B,
FEEE VX 73%, BREE1T 93%, FFE L 38% Th-o7-.

PR— IRy H =z
AT A=V THENRONRINST2T20,
SEATHRTE CHRTIRI O EWE D S F & —F 2
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Fig.12 Distribution of HY2.5(black triangle)
and HY3-3.5(black square) groups in
feature space configured with CV and
DFA. The dashed line shows the
boundary between PD patients whose
HY is 2.5 and PD patients whose HY
is 3.

Table 12 Cross-tabulation table (PD patients
with HY2.5 - PD patients with
HY3: separated by dashed line in
fig. 12. Fisher’s linear discriminant
analysis was used.)

Group | HY2.5 | HY3-3.5
HY2.5 5 6
HY3-3.5 1 14

Table 13 Cross-tabulation table (PD pa-
tients with HY25 - PD pa-
tients with HY3: separation by
SVM(polynomial kernel) in fig. 13)

Group | HY2.5 [ HY3-3.5
HY2.5 8 3
HY3-3.5 2 13

T —F VO Z R LTz, iR/ 8T A —2 Ofi%z
1071'<C <10, 107 <4 <108 -1 < coefy <1,
1 < degree < 3 OFLFAN THREK LI2FER, degree = 3,
C=0.1, v = 10, coef,=0 & 72 o7=. Fig. 13 3%
B — RNV THR— b7 7 — e Z R L 72/ R T
&%, Table 13 1%, 7 0 2 EHEXTH 5. KL 81%,
JRIEE IS 86%, FFEEIX 73% TH o7,

—11—-

SVM classification plot
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Fig.13 Result of Support Vector Machine.
Polynomial kernel (degree 3,
C=0.1, v = 10, coef,=0) were se-
lected. Data of HY2.5(black markers)
and HY3-3.5(gray markers) groups in
feature space configured with normal-
ized CV and DFA. Data of PD pa-
tients with HY2.5 are in dark area
and Data of PD patients whose HY
is 3.5 is in white area. Circle shape
means support vector, and triangle
shape means the other data.
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Receiver
(connected
to laptop PC)

Fig.A-1 Experimental device to measure

trunk trajectry. (a) accelerometer
on the lower back, and insole foot
switches in the shoes. (b) inter-
conection of devices. (c) insole foot
switch.
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Fig.A-2 Sample of trunk trajectory in

healthy gait. (a) Vertical displace-
ment of trunk, (b) Horizontal dis-
placement of trunk, (¢) Trunk tra-
jectory in frontal plane, (d) defini-
tion of one stride cycle.
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Fig.A-3 Definition of vertical down symme-
try of trunk trajectory. We ex-
tracted vertical displacement data
whose range was 10 stride cycles.
The range was determined by mini-
mizing the CV of stride time.
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Fig.A-4 Samples of trunk trajectory of
Healthy and PD. (a) Trunk trajec-
tory of healthy young person, (b)
Trunk trajectory of patient with
PD(HY2), (c) Trunk trajectory of
patient with PD(HY1.5), (d) Trunk
trajectory of patient with PD(HY3).

HERETIR N7,

Fig. A-5 28 S NIFMRASL IERFREDZEE R D
RPN EE O b & 3. PD A (74.5 = 22.9%) &
s BB (54.1 = 16.5%) TiX, Fb FiFiEA A IR
D OV IR B -T2 (t=2.7, p=0.013).
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Fig.A-5 Comparison of CV of vertical down
symmetry(VDsymCV). VDsymCV
of PD patients were higher than that
of healthy young people(x : p <
0.05).

Table A-1 Resunts of trunk trajectory
characteristics of healthy peo-
ple(M:Male, F:Female, CV: coef-
ficient of variation, VDsym: verti-
cal down displacement symmetry,
going: first measurement, back:
second measurement,)

No. age sex CV of VDsym (%)

(yr) going back

1 24 M 45.3 53.0

2 22 M 72.9 40.5

3 23 M 83.2 45.3

4 23 M 44.8 62.2

5 23 M 47.2 46.6
mean 24.0 - 58.7 49.5
SD 0.7 - 18.1 8.4

Table A-2 Resunts of trunk trajectory
characteristics of PD patients
(M:Male, F:Female, duration PD:
duration disease, HY: Hoehn and
Yahr stage, CV: coefficient of vari-
ation, VDsym: vertical down dis-
placement symmetry, going: first
measurement, back: second mea-

surement)
No. age sex duration HY CV of VDsym (%)
(yr) PD (yr) going back
1 82 M 20 3.0 920 83.4
2 78 F 7.0 25 64.8 70.7
3 68 M 4.0 20 272 37.0
4 63 M 8.0 2.0 1018 60.8
5 73 M 0.8 3.0 631 72.8
6 78 M 0.2 3.0 80.3 94.2
7 61 M 0.5 25 92.4 103.6
mean 719 - 49 26 745 74.6
SO 81 - 3.31 0.44 25.4 22.1
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