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Differences in contribution between national and international competitions
in the ski jump and cross-country skiing discipline
that determine overall results in Nordic Combined
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Abstract : In Nordic Combined competition, overall rank is decided by ski jumping and cross-
country skiing performance. The aim of this study was to investigate whether the overall rank can
be predicted from ski jumping and cross-country skiing in World Cup, Continental Cup and
National Competition and whether the contribution of the two disciplines was different among each
competition category. T-scores of overall (Ty..), ski jumping (Ts;) and cross-country skiing (Tcc)
were calculated from the time difference at the cross-country ski finish, ski jump point and cross-
country ski time in each competition. The annual average T-scores were calculated in 2019-20
season and 202021 season. For each competition category, step-wise multiple regression analysis
was conducted to predict Ty, from Tg; and T in both seasons. The results showed that T,
variances were accounted for by the Tg; and T more than 99 %. In World Cup competition, the
standardized partial regression coefficient of T, was higher than that of T in both seasons. On the
other hand, the standardized partial regression coefficient of T was higher than that of Tg; in
Continental Cup and National competition in both seasons. These results indicated that contribution
to overall rank was different in competition categories. It is suggested that ski jumping performance
is important for World cup athletes and cross-country skiing performance is important for

Continental Cup and National athletes.

Key words : T-score, multiple regression analysis, World Cup, Continental Cup, National
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Table 1 The result of multiple regression models in World Cup

2020-21 season

2019-20 season

X . Standardized
Partial Regression . .
. e Partial Regression
Variables Coefficient

. . Standardized
Partial Regression i .
X e Partial Regression
Variables Coefficient

Coefficient Coefficient
B SE B r B SE B r
Constant -9.24 0.63 Constant -12.11 0.66
Ts) 0.75 0.01 0.70 0.91 Ts) 0.69 0.14 0.62 0.85
Tee 0.43 0.01 0.46 0.78 Tee 0.55 0.12 0.57 0.82
SEE 1.09 SEE 1.15
R? 0.99 R? 0.99
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Table 2 The result of multiple regression models in Continental Cup

2020-21 season

2019-20 season

X . Standardized
Partial Regression . .
Partial Regression

. . Standardized
Partial Regression X .
Partial Regression

Variables Coefficient o Variables Coefficient e
Coefficient Coefficient
B SE B r B SE B r
Constant -9.44 0.49 Constant -9.17 0.32
Tee 0.59 0.01 0.60 0.88 Tee 0.67 0.01 0.65 0.90
Tgy 0.60 0.01 0.54 0.85 Tsy 0.51 0.01 0.50 0.82
SEE 0.97 SEE 0.72
R? 0.99 R? 0.99

Table 3 The result of multiple regression models in National Competition

2020-21 season

2019-20 season

. ) Standardized
Partial Regression ) )
. e Partial Regression
Variables Coefficient

. . Standardized
Partial Regression i .
X e Partial Regression
Variables Coefficient

Coefficient Coefficient
B SE B r B SE B r
Constant -7.58 1.03 Constant -24.24 1.74
Tec 0.63 0.02 0.67 0.89 Tee 0.83 0.02 0.80 0.73
Tgy 0.52 0.02 0.47 0.78 Ty 0.66 0.02 0.66 0.58
SEE 2.14 SEE 1.56
R? 0.96 R? 0.97
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EFR A& THSH WC & COC ZMRIZ, Zhe
o7 )v—7 (WC-p. COC-p. Both-p) 2B
b5y =X OEBEIRGHEAT > 720 2B
Both-p (2B L CTld COC B & O WC Dzl %
WTENENEEIFHH 21T o 72, T DR,
Trow & FHElT 2 R & LT TOERIFSN
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(Table4>o

WCp T2 v — X &bz, Ty DEHALRF
IEF R HLDS Tee & HBLL TR E (. COCp TlL2
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2019-20 season

c,d c,d a,b,d a,b
40
35
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©
S 25 L
]
S 20 |
<<
15 +
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NC-p COC-p Both-p WC-p

Fig. 1 Age distribution of each group in 2019-2020 season and 2020-2021 season. a; vs NC-p, b; vs COC-p, c; vs
Both-p and d; vs WC-p represent significant difference between groups.



Table 4 The Multiple regression analysis results in each group

Group season R? Regression Equation F
Trow = 0.67 Tee + 050 Tg, - 8.70
19s 099 o ce ¥ 1.00 x 10*
B =065 B =050
cocp T 059 T 058 Tg - 8.77
= 0. + 0. - 8.
20s 099 o ce > 3.91 % 10°
B =065 B =053
Trow = 0.67 Tee + 055 Ts - 11.05
19s 099 o ce ¥ 5.07x10°
. B =072 B =058
Both-p in COC
Trow = 0.63 To) + 0.60 Tee - 11.40
B =065 B =057
Trotal = 0.55 Tee + 0.64 Ts - 10.10
19s 098 o ce o 7.26 x10°
. B =072 B =061
Both-p in WC
Trota = 0.76 Tgy + 0.40 Tee - 8.24
20s  0.97 9.54 x10°
B =076 B =050
Troa = 0.75 To) + 0.55 Tee - 15.08
19s 099 o . e 7.41 % 10°
B =087 B =054
We-p T 073 T 0.50 Tee - 11.46
= . + . - .
20s  0.99 . e 3.78x10°
B =071 B =052

EHELTREPo72, $§4abE, WCp TIEA
F—T vy THEEHOEBENE (. COCp TlX
sUaRA Yy M) —EHOFEWEN SN L 2RT
bOTHL, TNHDMRIE, KHTTVIZON
THEONTHERE—FHL72bDTHoT20 —F
T. Both-p D% 25 L. 19s TIZCOC B &
FWC IZBWT Tee DEEHEEALR RGERED Ty &
HELTKEL, 208 TIZCOCBLUTWCIZB
W T Ty DIREALIRIERAREDS Tee LB L TR
Edo7ze TNBIE Both-p lZDWT, ¥ =X ¥
MoOMEOEBEICENSRSN S DD —
V=R ThIE, RENTITVPELE /L L
TOHOEMEIIZEDLL R VI LERTLDOT
Hb, BETCOTIV—T DR (COC-p. Both-p.
WC-p) E&HTFT)IZBITAHER (COC. WC)
AP TAL L, COC L WCOEHIZ X % E
FElX, 2121 COCp B E P WCp 12 &> Tk
ELTWEIEERETHLDTH 72,

COCIZBF 5% 7 )V —7 (Both-p & COC-p)
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(WC-p & Both-p) DIRAEMBOHA %5 & (Fig.
3. WCp DI 5 50%ULDOBRTHRAF—T v~
THH (19s:73%. 20s:53%) 270 A A
M) —AF%—FEH (19s:66%. 20s:60%) b
FHfE (50) LD bENEE B0 TWDZ EAVR
XNz, 72, Both-p B L TIEWEH & & 12
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10%. 20s:14%) 27T AN > M) —AF—F

H (19s5:16%. 20s:16%) b 25%KifiTH 5
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DI Ll E O RGE % F& L TV % Bothp TH.
WC T H & b (P RO % % 5
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s H & b2 WC-p OFIFH O F A3/ S W E[T A
Hole INHIF, AF—Tx Y THEBLOY
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EHTIVICBNT, HHOEMES R -7
HHZE%3 5, $3&. ERRLEROELFE
HOIZODXHE& D 7 T Off B OFHE IS
RRIFL72b O LR SINL, NC (NCp) B &
* coC (COC-p & Both-p) TlE, LT3
BEOFHERHPEL, 2050 EDKE
WZEBRTENS (Fig. 1) BHEHIZENZLD
W27 AH Y M) —AF—flH TIAEmVAERRRE

2020-21 season

50 #
Ski Jump 3
540 |
30 F
20 F

T ThbERKBRRENESKE NI L9535k
5N Y 7OAH Y b —AF—ERFOHFHEY
7 6 O KR RABIE O R 2 24L& Ji 721
78 Y7 Tl BRREEIEIE AR & & b ITHK
LTWL ZEARENRTW A, NC B & U coC
W L TV EFOEEE R ThD L, 205%
KiFOETNEINTNDEZ EHDb2 5 (Fig. 3)o
FATIZEDRER B X OARMFEDEMO 5 Hi % b &
IZEZ DL, R ETIR KRR ERE )
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Fig. 2 Distribution of T-scores in ski jump and cross-country ski of COC-p and Both-p in COC
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