Sinclair koefficient og total Side 1/21 Steen Toft Jergensen

Sinclair koefficient og total for vagtleftere

Nedenstiende beregninger tjekker beregningerne i filerne fra INTERNATIONAL
WEIGHTLIFTING FEDERATION:

http:/www.iwf.net/wp-
content/uploads/downloads/2017/01/Sinclair BW_Correction Formula 2017.pdf

http://www.iwf.net/wp-content/uploads/downloads/2017/01/Sinclair_Coefficients 2017.pdf

Udregningerne folger navngivningen i kilderne. Dog med L foran navnet (L for liste).
Efter udregningerne er der indsat skcermklip fra de 2 dokumenter, sa man kan sammenligne.

Beregningerne galder til
olympiske lege fra 1/1-2017 til 31/12-2020.

Meningen med beregningerne er at kunne sammenligne forskellige vaegtklasser indenfor
vaegtloftning.

¥ Mand
V¥ Kvadratisk regression
restart
with(Gym) :
with(plots) :
ACTUAL CALCULATED
X; = log(x; / 52) - Y', = log(y';/ 240) Y, = -AXZ+BX+C )

56 | 0.032184683371 |307.0| 0.106927133766 0.109489887640 | 308.82 | -1.82
62 0.076388345863 | 333.0 | 0.142232991795 0.141000670023 | 332.06 | 0.94
69 | 0.122845747102 | 359.0 | 0.174883206867 0.170950940061 | 355.76 | 3.24
77 | 0170487381538 |380.0 | 0.199572354905 0.198293670902 | 378.88 | 1.12
85 | 0213415582079 |396.0 | 0.217483944214 0.220007681318 | 398.31 | -2.31
94 0.257124509965 | 412.0 | 0.234685974322 0.239269123007 | 416.37 | -4.37
105 | 0.305185955435 | 437.0 | 0.260270195259 0.257132069990 | 433.85 | 3.15
+105 log(b/52) 473.0 | 0.294649899026 0.294561657211 | 472.90 | 0.10
V Lister indtastes

Bemark, at den sidste kategori +105 kg har en ukendt verdi b!

Lx == [56, 62,69, 77, 85,94, 105, b] =56, 62, 69, 77, 85, 94, 105, b |

Lyl == [307, 333, 359, 380, 396, 412, 437,473 | =

[307, 333, 359, 380, 396,412, 437, 473 ]

LX == evalf(log10~ ( g—; ) ) =

[0.03218468340, 0.07638834575, 0.1228457471, 0.1704873816, 0.2134155822,
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0.2571245101, 0.3051859554, 0.4342944819 In(0.01923076923 b) ]

— - Ly_l)):
LYl evalf(loglO (240

[0.1069271339, 0.1422329918, 0.1748832068, 0.1995723548, 0.2174839442,
0.2346859744, 0.2602701952, 0.2946498990 ]

Y Minimum (stationcert punkt)

NB: b indgar 1 formlen for afvigelsen fra kvadratisk regression:
8

Si= D> (-4 (LX)’ +B'LX'[i]+ C - Ly’ =
i=1

(-0.001035853846 4 + 0.03218468340 B + C — 0.1069271339)2 + (
-0.005835179366 4 + 0.07638834575 B+ C — 0. 1422329918)

+ (
-0.01509107758 4 + 0.1228457471 B+ C — 0. 1748832068) (

(

(

(

-0.02906594728 4 + 0.1704873816 B + C — 0. 1995723548) +
-0.04554621073 A +0.2134155822 B+ C — 02174839442) +
-0.06611301369 4 + 0.2571245101 B+ C — 0.2346859744) +
-0.09313846737 4 + 0.3051859554 B —I— C —0.2602701952) “+ (
-0.1886116970 4 In(0.01923076923 b) + 0.4342944819 B In(0.01923076923 b)

2
+ C — 0.2946498990)

Beregner minimum:

solve({% S=0, % S=0, % S= o} {4, B, C}) =
{A = (20. (1.790956629 10* 1n(0.01923076923 b)°
—2.833187380 10°” In(0.01923076923 b)*
+1.309746902 10°7 In(0.01923076923 b) — 1.387464563 10°) ) /
(2.874143455 10°* In(0.01923076923 b)*
— 4448151067 10°* In(0.01923076923 b)*
+2.425524412 10°° 1n(0.01923076923 b)*
—5.452342419 10°7 In(0.01923076923 b) + 7.987396260 10°°), B
= (10. (1.555605163 10°” In(0.01923076923 b)*

— 1.171435120 10*7 In(0.01923076923 5)*

— 6.805612501 10°® In(0.01923076923 b)>
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+6.610222914 10°° 1n(0.01923076923 b) — 6.790085593 10°°) ) /
(2.874143455 10** 1n(0.01923076923 b)*

— 4.448151067 10°® In(0.01923076923 b)*

+2.425524412 10°* 1n(0.01923076923 b)*

—5.452342419 107 In(0.01923076923 b) + 7.987396260 1036), C

= (0.5000000000 (5.737386563 10°” 1n(0.01923076923 b)*

— 1.042032190 10°® In(0.01923076923 »)°

+7.419365039 10”7 In(0.01923076923 b)?

2419836978 10°7 In(0.01923076923 b) + 3.480583210 10°) ) /
(2.874143455 10> 1n(0.01923076923 b)*

— 4.448151067 10°® In(0.01923076923 b)°

+2.425524412 10** 1n(0.01923076923 b)?

— 5.452342419 10°7 In(0.01923076923 b) + 7.987396260 10°°) }

SS angiver minimumsvardien som funktion af b:
SS == subs(A=rhs(%[1]), B=rhs(%[2]), C=rhs(%[3]),S) :

Tegner grafen for at se minimum mht. b af minimum af afvigelse (kaldet SS)!
plot(SS, b =0 .200, gridlines)




Sinclair koefficient og total Side 4/21 Steen Toft Jergensen
0.020 /“\
0.018

0.016 \
| |
\

0.014

0.012 l

0.010- / \
0.008- / \
0.006- / \
0.004- / \
0.002- / \|

0 50 100 150 200
b

Svert at se minimumstedet, sa der zoomes pé grafen:
plot(SS, b=0..200, y=0.00006..0.00007, gridlines)
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Skal finde det b som giver minimum for SS, ligger ca. ved 170 (meget usikkert!):
b ==fsolve( % SS=0,b=0 ..200) — 175.5080153
Hermed er b beregnet.
Nu kan A,aB og C bes{t)emmes i deatte punkt:
Solve({a §=0, 5= 520, 2 S=O}, (4,8, C}) -
| {A4=0.7519450587, B=0.7944955266, C =0.08469820467 }

Y Kvadratisk regression

Udforer kvadratisk regression med det fundne b:
PolyReg(LX, LY1, 2, view=1[0..0.60,0..0.32])
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Kvadratisk regression
y =-0.75195 X +0.79450x 4 0.084698.
Forklaringsgrad R>=0.99767

0.3 Pe———

//

/

0.1 /
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X
s(x) = PolyReg(LX, LY1,2,x) :
s(x)=-0.751945027585977 % + 0.794495508459488 x + 0.0846982064996870

| Samme veardier af A, B og C som for.
Y Med matrix-regning
This can be written more compactly in matrix notation as:

Uy Uz Uy /—A vy
Ug Uy Uy B |=11
U, U, m C Vg

where: u, = ¥ X} v, = ¥ VY X?
Uz =2:{{'3 Ty =EF!X['
Uz = EX;'Z vy =2Y
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py = Z'LYI 1LX'[1]=0.4116650315

Uy u, m 0.5349198896

V2 0.1412782452

H:=|v |=| 04116650315
v, 1.630705700

~0.751945059462420

v 1H=| 0.794495527011451
0.0846982046466315

_ Samme veardier af A, B og C som for.

YV Koefficienterne A, B og C

4:=- % -s"(0) =0.751945027585977

B :=5'(0) =0.794495508459488
C :=5(0) =0.0846982064996870

A=0751945029 76
B=10.794 495 509 85
- C=0.084 698 206 37

YV Beregnede veerdier (liste)
LY == evalf (s~(LX) ) =

v, = Z‘LY] -('LX'[i])* =0.1412782452

Stemmer perfekt med artiklens verdier for A, B og C:

Steen Toft Jergensen

Uy Uz Uy 0.09412139306 0.2098760808 0.5349198896
Vi=|uy uy, u; |=| 0.2098760808 0.5349198896
1.705925817

1.705925817
8

NB: A iregressionen er her negativ, 1 vegtlofterformlerne skal A vere positiv.



Sinclair koefficient og total Side 8/21 Steen Toft Jergensen

\ 4

[0.109489887753372, 0.141000669987376, 0.170950940056792,
0.198293670900634, 0.220007681309047, 0.239269122986064,
0.257132069894054, 0.294561657249579 ]

Ly = evalf ( 10717.240) =

[308.816950054320, 332.056443217285, 355.764149376753, 378.882819535908,
398.307902541893, 416.370895657636, 433.853706036823, 472.903903636626 |

Lyl —Ly=

[ -1.81695005432039, 0.943556782714666, 3.23585062324651, 1.11718046409163,
-2.30790254189321, -4.37089565763614, 3.14629396317650,
0.0960963633735332]

x; kg = Bodyweight of 7 " category
1 kg = Current World Record Total
¥; kg = calculated value

i 4

| Vi ¥i

56 307 308.82 -1.82
62 333 332.06 0.94
359 355.76 3.24
77 380 378.88 1.12
85 306 308.31 -1.31
a4 412 416.37 -4.37
105 437 433.85 315
+105 473 472.90 0.10
(175.508)
175.508 apex 472,70
o= 2506

Standard afvigelse:

8
/ % Z ('Lyl'[j] - 'Ly'[j])2 =2.50624149759178
j=1

1{,}2

&
1
o= £y 01 -np| =206
i=1

| Stemmer perfekt med artiklens vardier.

Sinclair koefficient og Sinclair total

A er beregnet ovenfor i den kvadratiske regression.
b angiver verdien ved parablens toppunkt.

A=0.751945027585977
Regressionens toppunkts x-vaerdi (NB: A har modsat fortegn):

—__ B
bl = 2 (-A) 0.528293611442657

Omregnes til vaegt:
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b= 10"7-52 = 175.508015286869

Ja samme verdi af b som tidligere!

x = athlete bodvweight (k

0.751945030 | 0.783497476
175.508 kg | 153.655 kg

Sinclair koefficienten SC:

2
IOA-(logIO(Z)) X <b :

SC(x) =
1 x>b
0.751945027585977 In(0.00569774547541599 x)2
SC(x) =1 10 In(10)> x < 175.508015286869

1 175.508015286869 < x

Graf over Sinclair koefficienten:
plot(SC(x),x=0.200,SC=0..2, gridlines, legend ="Sinclair koefficient for meend", color

= blue, thickness =2, labels = [ "kropsvegt i kg", "SC"])
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Sinclair koefficient for mand

Sinclair total:

SCtotal(x,t) — t-SC(x) :

104%% (x < b)

s.C.=1, (x> b)

X

where X = l0og, (E)
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\ 4

Eksempel:

Kvinder

restart

with(Gym) :
with(plots) :

L 00

Graf over Sinclair total:
plot3d(SCtotal (x, t), x=0..200, t=0..400, labels = [ "kropsvagt i kg", "total", "SCtotal"],
view=1[0..200, 0..400, 0..500], color = blue, transparency =0.5)

200
total

300

SC(61.9) =1.42573166393522
SCtotal (61.9,320) =456.234132459269

V¥ Kvadratisk regression

Side 11/21

200

100
| 50
kropsvaegti kg

Mand pé 61.9 kg, som har en total pa 320 kg.

50

Steen Toft Jergensen




Side 12/21

Steen Toft Jergensen

Sinclair koefficient og total

ACTUAL CALCULATED
Xi = log(x; / 44) y'i Y'i=log(y'i/ 140) Y= -AX +BX+C \

48 | 0037788560889 |217.0 | 0.190331698170 | 0.192678500506 | 218.18 | -1.18

53 | 0.080823193115 |233.0 | 0221227885348 | 0.225302758932 | 23520 | -2.20

58 | 0119975317077 |252.0 | 0.255272505103 | 0.252462587310 | 250.37 | 1.63

63 | 0.155887872967 |262.0 | 0.272173255642 0.275263002628 | 263.87 | -1.87

69 | 0.195396414251 |286.0 | 0.310237997451 0.298011814193 | 278.06 | 7.94

75 | 0231608586906 |296.0 | 0.325163675381 0.316714234789 |290.30 | 5.70
90.9* | 0315111206736 | 303.0 | 0.335314592824 0.352008416300 | 314.87 | -11.87

+90 log(b/44) 348.0 | 0.395451208268 | 0.392731503529 |345.83 | 217

* NOTE: The result of T. Kashirina is incorporated into the analysis. Weighing 90.90 kg., she had a total of 303 kg.

V Lister indtastes

Lx := [48, 53, 58, 63, 69, 75, 90.9, b]=[48, 53, 58, 63, 69, 75, 90.9, b ]
Lyl == [217, 233,252,262, 286, 296, 303, 348 ] =

[217, 233,252,262, 286, 296, 303, 348 ]

Lx
LX = logl =
evalf(ogO (44))

[0.03778856092, 0.08082319327, 0.1199753170, 0.1558878730, 0.1953964142,
0.2316085870, 0.3151112068, 0.4342944819 In(0.02272727273 b) ]

"o (1))
Lyl evalf(loglO (140

[0.1903316982, 0.2212278853, 0.2552725051, 0.2721732555, 0.3102379975,
0.3251636753,0.3353145928, 0.3954512083 ]

Y Minimum (stationcert punkt)
8

S = Z( ~A-('LX'[i1)* + B-'LX'[i] + C—'LYI'[i])2=
i=1

(-0.001427975336 A + 0.03778856092 B + C — 0.1903316982)2 —|— (
-0.006532388570 4 + 0.08082319327 B + C — 0. 2212278853) (
-0.01439407669 A + 0.1199753170 B + C — 0.2552725051 ) (
-0.02430102895 4 + 0.1558878730 B + C — 0. 2721732555) + (
-0.03817975868 4 + 0.1953964142 B + C — 0. 3102379975) + (
-0.05364253757 A + 0.2316085870 B + C — 0.3251636753) + (
-0.09929507265 A + 0.3151112068 B -I— C —0.3353145928) 24 (
-0.1886116970 4 In(0.02272727273 b) + 0.4342944819 B In(0.02272727273 b)

2
+C —0.3954512083)
! iS ois ois 0! {(4.B C)|=
SOV@({GA 9B aC } {4, B, })_
{A = (0.5000000000 (3.398750746 10°® In(0.02272727273 b)*
— 5560682858 10°® In(0.02272727273 b)?
+2.698541295 10° 1n(0.02272727273 b) — 2.824665214 10°") ) /

(1.325395887 10°® In(0.02272727273 b)*
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—2.140255206 10°® In(0.02272727273 b)*

+1.241788348 10°® In(0.02272727273 b)*

—3.017285602 10°7 1n(0.02272727273 b) + 4.506654380 10°°), B
= (2. (3.690146736 10°” In(0.02272727273 b)*

—2.786503140 10°” In(0.02272727273 b)*

—1.798227868 10" 1n(0.02272727273 b)*

+1.799335578 10°7 1n(0.02272727273 b) — 1.813393231 10°¢) ) /
(1.325395887 10°* In(0.02272727273 b)*

—2.140255206 10°® In(0.02272727273 b)*

+1.241788348 10°® 1n(0.02272727273 b)*

—3.017285602 10*’ In(0.02272727273 b) + 4.506654380 1036), C

= (0.05000000000 (4.835141547 10°® In

(0.02272727273 b)*
—8.713723855 10 In(0.02272727273 b)°
)
)

+ 6.068226256 10 1n(0.02272727273 b)?

1919968525 10°8 In(0.02272727273 b) +2.788161814 10°") ) /
(1.325395887 10%® 1n(0.02272727273 b)*

—2.140255206 10 1n(0.02272727273 b)°

+1.241788348 10 In(0.02272727273 b)?

—3.017285602 107 In(0.02272727273 b) + 4.506654380 10°°) }

SS = subs(A=rhs(%[1]), B=rhs(%[2]), C=rhs(%[3]),S) :

plot(SS, b=0..200, gridlines)
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plot(SS, b=0.200, y=0.0005..0.0006, gridlines)
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Skal finde det b som giver minimum for S, ligger ca. ved 150:

b ==ﬁolve( % SS=0,b=0 ..200) — 153.6548835

9 9 9
solve({a §=0, == §=0, —— S—O}, (A, B, C}) _

| {4=0.7834975973, B=0.8510251929, C=0.1616382947}
YV Med matrix-regning
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i
e

= Z'LYJ

8
= D LYI'[i]
i=1
u

= Vl =

Side 16/21

where: u, = ¥ X}
u; = ¥ X}
u, = ¥ X?
u, = XX,

'"LX'[i]=1.679684843
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D LYIi]=2.305172818

i:

Ju—

]-'LX'[i]=0.5544861489

('LX'[i])*=0.1912265746

4 Uz Uy

Il
<
)

w, uy m 0.5327235960

V2 0.1912265746
0.5544861489
vy 2305172818

U, Uz U
Uz Uy Uy
Uy Uy M
v, = Y VX2
2 ]
vy = L ¥X
vy, =XV

1.679684843

8

Steen Toft Jergensen

This can be written more compactly in matrix notation as:

—A
B
C

0.1020331174 0.2174562454 0.5327235960
0.2174562454 0.5327235960
1.679684843
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0.851025171447340
0.161638296872448

VY Kvadratisk regression

-0.783497561596966

Side 17/21

PolyReg(LX, LY1, 2, view=1[0..0.56,0..0.44])

Kvadratisk regression
y =-0.78350x% + 0.85103x + 0.16164.
Forklaringsgrad R>=0.98234

Steen Toft Jergensen

0.2

0.17

0% - .

YV Koefficienterne A, B og C

1

A
B:
C:

A =0.783 497 476 14
B=0.851025 125 58
C=0.161 638 300 80

Y Beregnede veerdier (liste)

0 01 02

s(x) = PolyReg(LX, LY1,2,x) :
| s(x) =-0.783497572086895 ¥ +0.851025177014175 x + 0.161638296348043

=5 -s"(0) =0.783497572086895

s'(0) =0.851025177014175
s(0) =0.161638296348043

X

0.3

0.4

0.5

NB: A iregressionen er her negativ, 1 vegtlofterformlerne skal A vare positiv.
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Lyl —Ly=

LY :== evalf (s~ (LX) ) =

[0.192678497885341, 0.225302758122973, 0.252462587596253,
0.275263003880693, 0.298011816101890, 0.316714237151046,
0.352008418552697, 0.392731498742220 ]

Ly = evalf ( 10717 140) =

[218.175778129332, 235.196467051874, 250.374804547626, 263.870621249529,
278.060853690056, 290.296816233986, 314.873748407229, 345.827507379178 ]

Side 18/21

[-1.17577812933246, -2.19646705187415, 1.62519545237404,
-1.87062124952865, 7.93914630994379, 5.70318376601375,
-11.8737484072288, 2.17249262082157 ]

69

75

20+

920.90**

+00
(153.655)

153.655

Vi /] V Vi
217 218.18 -1.18
233 235.20 -2.20
252 250,37 1.63
262 263.87 -1.87
286 278.06 7.94
296 290,30 5.70
283
J03 314.87 -11.87
348 345,83 2.17

apex J45.83
o=5.630

Standard afvigelse:

8
/ %‘Z('Lyl'[j] —'Ly'[j])2 =5.63037943284354
j=1

1{,}2

B
1
o=|=) ot -yp| =5630
i=1

V Sinclair koefficient og Sinclair total

A er beregnet ovenfor i den kvadratiske regression.
b angiver vardien ved parablens toppunkt.

A=0.783497572086895

Regressionens toppunkts x-vardi (NB: A har modsat fortegn):

bl :=- B 0.543093691246175

2:(-4)
Omregnes til vegt:

b = 10" -44 = 153.654883520855

Steen Toft Jergensen
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x = athlete bodvweight (k

0.751945030 | 0.783497476
175.508 kg | 153.655 kg

Sinclair koefficienten SC:

IOA.(.ogm(;))z o

SC(x) =
1 x>b
0.783497572086895 In(0.00650809123072406 x)2
SC(x) =1 10 In(10)> x < 153.654883520855

1 153.654883520855 < x

Graf over Sinclair koefficienten:
plot(SC(x),x=0.200,SC=0..2, gridlines, legend = "Sinclair koefficient for kvinder",

color = cyan, thickness =2, labels = [ "kropsvaegt i kg", "SC"])
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SCtotal(x,t) = t-SC(x) :

104%° (x < b)

S.C.=1, (x> b)

where X = logq i

Graf over Sinclair total:
plot3d(SCtotal (x, t), x=0..200, t=0..400, labels = [ "kropsveaegt i kg", "total", "SCtotal"],
view=1[0..200, 0..400, 0..500 ], color = cyan, transparency =0.5)
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Eksempel:

As an example, suppose a female athlete weighing 90.9 kg has a total of 303 kg. For her:
A=0.783497476

X =log;6(90.9/153.655) = -0.227982814

AX =0.040723193

S.C. = 10*Y = 10"™M7819 — 1 098305587

Sinclair Total = Actual Total x S.C.

Sinclair Total =303 kg x 1.098305587 = 332.787 kg

Kvinden Tatiana Kashirina pa 90.9 kg har en total pa 303 kg.

SC(90.9) =1.09830530211993
L SCtotal (90.9, 303) =332.786506542338




