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Motivation

@ Electricity price are strongly depended on fundamentals
° — positive impact on price
e Solar generation — negative impact on price
e Wind power generation — negative impact on price

@ Load and RES generation is unknown until the start of the delivery hour

o Electricity price forecasting (EPF) model includes only the point forecasts of
fundamentals
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Why does it matter
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Historical simulation

G*5(Xan) = Xap + G2 (€q,n),

@ G2™P(eq.p) is the 7 quantile of historical €4 .
@ egpn=Xah— Xdn

@ where )A<d’,, — TSO point forecast of fundamental variable
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Conformal Prediction

67 (Xa.n) = Xan + sign(T — 0.5) - §557° 1 (€a.n),
® G5 1 (€a,n) is the 27 — 1 quantile of historical €q,p.

@ €gnh = Xd,h - Xd,h

@ where )A<d7,, — TSO point forecast of fundamental variable
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Quantile regression

GR(Xqg.0) = Bo + S1Xan

The estimator of 3, is:

A

/6 = argmin Z (€d7h) (q - ILEd,h<0)

d,h

@ €gpn=Xanh— P1Xan— Bo
@ where )A<d,h — TSO point forecast of fundamental variable
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Rel.U-based transformation

GReY (xg.n) = max{Ry.p, @™ (Rgp)} =

ReLU(%a.n — ;" (%a.n)) + @7 (%a.n)

o §5™°(Xy ) is the 7 quantile of X,

@ where )A(d’,, — TSO point forecast of fundamental variable
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Methodology

Comparison of probabilistic methods
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Methodology

Benchmark model

Pd,h = B1Pd—1,n + BoPd—2.h + BaPd—7,n + BaPd—1,24+
+ BSPmm + B6pmax + B?LTSO + ﬁg TSO + ﬁgSTSO
+ BIOEUAC/O + /BllGaSC/Ose + 61201 c/ose + 513 COEJ close

+ Zﬁl3+iDi +€a.h (1)

i=1

STSO is included only for hours for which at least 75% of the observations in the
calibration window are different from 0.
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Models

Possible base model extensions:

Load: (1) +

Solar: 1)+ > 7 0:5]

Wind: (1) + Z,eT o Wd b

RES!: (1) + 3. ¢.RES],

ResLoad?: (1) + >, 7 ¢-ResLoad] ,

Load, RES: (1) + + 3.7 U, RES],

Load, Solar, Wind: (1) + + D e e Sin + 2 e e W,

'Solar + Wind
2Load - (Solar + Wind)
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Methodology

Models

Possible base model extensions:

Ts ={7,0.1,05,0.9,1 — ~},
T2 ={7,0.1,0.3,0.5,0.7,0.9,1 — ~},
T =1{7,01,02,...,09,1—1~},
To1 ={7,0.05,0.1,...,0.95,1 — ~},
Ts1 = {7,0.02,0.04,...,0.98,1 — 7},
Tio1 = {7,0.01,0.02,...,0.99,1 — ~},
To01 = {7,0.005,0.01,...,0.995,1 — ~},

where v = ﬁ N = 364 is the length of the calibration window
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Test ground

750 ; Initial training window

Electricity price

250 |~

for point forecasts, 728 days
Initial calibration window

500 |-for probabilistic fundamentals

forecasts, 364 days

T T
Test period for price forecasts, 2195 days | -

= A ey y

EPEX day-ahead [EUR/MWh]
-500 =
—a—

50 ™ Day-ahead wind generation forecasts [GW]|

T =
G T M\ 1 M u u g
g o\‘W\WAwN‘ﬂJm'vul«\‘.‘j.ﬂ\d k‘”\h’n"!“tw\w}i’o‘\J!]JMW‘!‘W(J“J\l 1\‘\W MWVM‘ W l» MM’ Hmw J‘l 1..’1 \“J m ‘M{ u M ﬁ"ﬁ Wwwh} 'm 'Jm
B 40 Day-ahead PV generation forecasts [GW]|
(2 20 ]
é ;ggJ Coal [EUR/t] —— Gas [EUR/Mwh] oil nEUR/bb]] E!‘JA [EUR/tCOye] | !

é sE 1 | 1 | | | E|
5 {‘9@ o (}Q\” 5 {\9\'\ o K}Q\" \0@ \‘&@9 N.\('"@ \,\i"n& \0@" d“p":‘”
) & N

Bartosz Uniejewski (Wroctaw, PL)

Probabilistic inputs for EPF

11.12.2025,EFC Wroclaw

13/19



Evaluating forecasts Datasets

Probabilistic forecast of fundamental variables
Aggregated pinball score

Load Solar Wind RES ReslLoad
HS | 0.6275* 0.1329* 0.4286* 0.4744* 0.7954*
CP | 0.7730* 0.1331* 0.4296* 0.4755* 0.9071*
QR | 0.6103 0.1301 0.4160 0.4676 0.7869

pirbatr . — d (L= 7) (@ (Xan) = Xan) for Xan < G-(Xun),
ST Ko — 6-(Xa) for Xgn > 4-(Xan),
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Results

Comparison of different sets of fundamental variable
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Results

Comparison of different number of quantiles
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Evaluating forecasts Datasets

Results

Performance improvement over hours
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Evaluating forecasts Datasets

Results

Selection of probabilistic inpbuts
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Contribution and conclusions

@ Probabilistic inputs enhance the accuracy of electricity
price point predictions

@ Best performing model includes 201 percentiles forecast
of load and RES generation

@ Probabilistic inputs are selected more often for
afternoon/evening hours

@ Extreme quantiles forecasts are usually remains in final
model 4
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