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Higher Save %; Exits / 90; & Aerial Duels / 90
than all BFC Goalkeepers over the last 12
months.




Technical;

Set positions, must be competent in shot stopping, crossing and
1v1 situations.

Natural handler in all catching situations.

Able to dive both sides

Excellent shot stopper, makes positive choices. When to catch/
when to deflect, where to deflect ?

Good positional sense: goal / area.

Aggressive and confident in dealing with crosses.

Touch and passing skills under pressure

Competent and consistent in all types of distribution.

Tactical;

Ph

Distance in supporting the back four - Control the space.

Sweeper keeper, able to see and identify danger pro-active / re-active
Communication, showing strong authority with what, when and how he communicates
Able to play out, various distribution

Able to execute distribution accurately and consistently in the three thirds of the field
into / onto and over.

Last line of defense, first line of attack

Ability to counter attack

Organizes in open play and set play situations and manages game effectively.

ysical;
Size Factor, 6’0” and above Athletic and strong.
Agile and explosive
Flexible and balanced
Coordination: Hands and feet
Brave with mind and body
Demeanor and posture

Psychological;

Brave & courageous in decision making - process: speed and mind.

Presence projects to others and infectious to team and opposition.

Shows leadership qualities and is a winner.

Concentration & persona skills: is he focused. Is he confident, does he have self
belief?

Willingness and hunger to keep a clean sheet.

1 8 73%’ 2.55 3.18 +0.63
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INDIVIDUAL COMPETITIVE DEMANDS
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Own model
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GKs don't get much credit in analytics for assists, or great outlets

Not much insight into where to play different types of balls other than
1-2 obvious outlets




Pass Accuracy for GKs does not say much — most GKs are pretty accurate for most passes until > 30 meters

Goalkeeper Pass Accuracy by Distance Band - Top 20 GKs (WC 2018)
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Pass Accuracy for GKs does not say much — most GKs are pretty accurate for most passes until > 30 meters

Manuel Neuer - Pass Map 10-20 meters (WC 2018)
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XxT doesn't work for GKs

Expected Threat (x]) vs. Pass Volume for Goalkeepers by Distance Band, WC 2018

XT per Pass vs Pass Volume (10-20m Passes) - WC 2018 GKs XT per Pass vs Pass Volume (21-30m Passes) - WC 2018 GKs
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Why Traditional xT Fails for Goalkeepers

Limitations of Traditional xT:

Assumes all field positions have equal context
Ignores pressure situations unique to goalkeepers

Doesn't account for risk-reward balance in
defensive third

Undervalues defensive zone possession
maintenance

Treats all passes with same destination equally
Penalizes back-passes to goalkeeper
Fails to capture pressure escape value

Mathematical Evidence:

Traditional xT values increase with field position
Goalkeeper zone has lowest xT values (0.001-0.005)

Identical passes have same xT regardless of
pressure

La Liga 2015/2016 data shows 68% of goalkeeper
contributions missed

Back-passes to GK receive negative xT despite
tactical value

Expected Threat (xT)




Context Matters: Same Pass, Different Value

Traditional xT: Both passes
have identical value (xT =
0.031)

LOW RISK, HIGH RISK,
LOW PRESSURE HIGH PRESSURE

XxT-GK Reality: High-pressure
successful distribution has
significantly higher value (xT-
GK =0.063 vs. 0.031)




The Problem:
Goalkeepers Are Underrepresented in Analytics

Current Limitations

Traditional Expected Threat (xT) models fail to properly value
goalkeeper distribution decisions. These models were designed for
outfield players and don't account for the unique context of goalkeeper
actions.

Goalkeepers face distinct challenges that aren't captured by standard
metrics:

Varying pressure scenarios that significantly impact decision-making
Different risk-reward calculations than outfield players

Unique positional responsibilities that affect distribution choices
Tactical considerations specific to initiating possession sequences

The xT-GK Solution

XT-GK extends the traditional xT framework with goalkeeper-specific
considerations, creating a comprehensive model that properly values
goalkeeper distribution decisions.

The framework incorporates:

Pressure-adjusted transition probabilities

Defensive zone revaluation

Pressure escape value calculations

Risk-adjusted value functions

Context-specific decision trees

This approach provides a mathematically rigorous yet practically
applicable framework for analyzing goalkeeper distribution.



HOW TRADITIONAL EXPECTED THREAT (XT)
CALCULATION BREAKS DOWN FOR GOALKEPERS

L/ N

xT (S) = P(G|S) - xI(G)

) (




Opportunity & Need for GK Analytics

Questions to answer for coaches, GKs, field players, and scouts:

 Beyond the traditional defensive GK metrics, and beyond passing
accuracy, how can we rate GKs for their offensive contribution?

 Where should the GK pass?
— Given this opponent and the system they play
— Given the players that they have on the pitch
— When under pressure (low, medium, high)

* How do we set up and play against another GK?
— Where is that GK likely to pass?

— Where are they most and least dangerous — strengths and
weaknesses?



Opportunity:

Expected Threat for Goalkeepers or xT-GK

Key Contextual Factors:

Pressure level (time and space available)
Risk-reward balance of distribution options
Defensive zone possession value

Team tactical context

Opposition pressing structure

Field player positioning and movement

XxT-GK Framework Benefits:

Properly values goalkeeper distribution
Accounts for pressure context
Incorporates risk assessment

Values defensive zone possession
Adapts to team tactical philosophy
Provides actionable insights



Mathematical Foundation

Components:

XT(z): Traditional Expected Threat
PEV(z,p): Pressure Escape Value
RAV(z,p,d): Risk-Adjusted Value
DZV(z): Defensive Zone Value

Novel Mathematical Elements:

Pressure tensor representation
Spatial convolution for zone valuation
Bayesian risk assessment

Non-linear value aggregation
Temporal sequence modeling
Conditional probability matrices



Component 1: Pressure Escape Value (PEV)

Mathematical Definition:
PEV(z,p) =y - P(z>2'|p) - [V(2') - V(2)]

Key Elements:
. Pressure tensor (p) quantifies opposition pressure
. Conditional probability P(z—>2'| p) models success rates under

varying pressure
. vy is a calibration parameter (typically 0.2-0.3)
. Higher values for escaping high-pressure situations
. Rewards successful progression under pressure

La Liga 2015/2016 Evidence:

. Under high pressure (p > 0.7), successful distributions to midfield
generated PEV of +0.063

. Same distributions under low pressure: PEV of +0.021

. 3xvalue difference despite identical destination

. Claudio Bravo (Barcelona): +0.42 PEV contribution per match

. Keylor Navas (Real Madrid): +0.38 PEV contribution per match

. League average: +0.17 PEV contribution per match

Case Study: Claudio Bravo (Barcelona)

. Under high pressure (p > 0.7), Bravo completed 72% of
distributions vs. league average of 54%, generating +0.063 PEV
per successful distribution. This quantifies his exceptional ability
to maintain composure under pressure.



Component 2: Risk-Adjusted Value (RAV)

Mathematical Definition:
RAV(z,p,d) = (1-8) - xT(z') - P(success|z,z',p) - & - XT(z*) - P(failure|z,z',p)

Key Elements:

. Explicitly models risk-reward tradeoff

. 6 represents risk aversion parameter (team-specific)
. P(success|z,z',p) is completion probability

. P(failure|z,z',p) is turnover probability

. XT(z*) captures opponent counter-attack threat

. Adapts to team tactical philosophy

La Liga 2015/2016 Evidence:

. Barcelona: 6=0.4 (low risk aversion)

. Atlético Madrid: 6=0.7 (high risk aversion)

. Same goalkeeper pass: RAV of +0.042 for Barcelona but -0.018 for

Atlético

. Barcelona GKs attempted 2.3x more medium-risk passes than
Atlético

. Teams with 6 < 0.5 scored 1.4 more goals per match from GK-
initiated sequences

. Teams with & > 0.6 conceded 0.3 fewer goals per match

Case Study: Barcelona vs. Atlético Madrid

Identical goalkeeper distribution options have dramatically different RAV
values based on team risk profile. Barcelona's 6=0.4 rewards progressive
passing (+0.042 RAV), while Atlético's 6=0.7 penalizes the same option (-
0.018 RAV).



Component 3: Defensive Zone Value (DZV)

Mathematical Definition:
DZV(z) = $(z,d) - [1 - V(z)/max(V)]

Key Elements:

. Revalues defensive third possession

. d(z,d) is a spatial function of field position

. Inversely proportional to traditional xT

. Rewards maintaining possession in defensive areas
. Eliminates penalty for back-passes to goalkeeper

. Values possession reset opportunities

. Accounts for defensive organization value

La Liga 2015/2016 Evidence:
. Back-passes to GK: traditional xT of -0.015 but xT-GK of +0.031
. Teams with high DZV utilization (>5 back-passes to GK per
match):
- Maintained 7% higher possession
- Created 0.8 more high-quality chances per match
- Conceded 0.4 fewer goals per match
. Barcelona: highest DZV contribution (+0.27 per match)
. Atlético Madrid: lowest DZV contribution (+0.08 per match)

Case Study: Real Madrid Build-up

Back-passes to Navas had traditional xT of -0.015 but xT-GK of +0.031.
DZV component correctly valued possession maintenance and reset
opportunities, which led to 23% more successful build-up sequences.



CLAUDIO BRAVO:
GOALKEEPER DISTRIB
at Barcelona

Traditional xT: 2.60 (ranked 8th in La Liga)

Missed 42% of his actual contribution

59.3%

Large Pase Success

238

Large Pases Attempted

3.14

xT-GK

Key Statistics

Traditionol  yT-GK
xT

2.60 3,14

xT-GK 3,14

CASE STUDY: CLAUDIO BRAVO AT

BARCELONA



Practical Applications

There are several practical applications for xT-GK:

1. In-game Decision-making

2. Opposition Analysis: Our GK

3. Opposition Analysis: Their GK & Distribution
4. Team Coordination



Application 1: In-Game Decision Making

M athem atlcal FOU n datl on: ) Claudio Br_avo Distribution Analysis - Barcelona 2015/2016
Dec ision Va |ue = XT'GK(Z, p) _ E[XT'GK(aItern at|Ve)] La Liga Season (38 matches, 842 distributions)

Implementation Strategy:

. Real-time decision support system R,
. Pre-match distribution option analysis i
J Pressure-specific distribution trees /
. Customized for GK strengths and team tactics —
. Identifies highest-value options under each pressure scenario g /-
. Quantifies decision quality independent of outcome : k

. . = —1 Key Distribution Insights: —
Practical Benefits:
. 18% improvement in successful progression from defensive third

o . . \

. 23% reduction in dangerous turnovers
. Specific guidance for different pressure scenarios ’ ’
. Clear distribution priorities based on game state
. Objective evaluation of decision quality N—
. Personalized to goalkeeper strengths

. Adapts to opposition pressing approach

Case Study: Claudio Bravo (Barcelona)

Analysis of 842 distributions across 38 matches revealed optimal decision patterns under varying pressure. When implemented n training,
Barcelona improved successful progression by 18% and reduced dangerous turnovers by 23%.



Application 2: Opposition Analysis (Our GK)

Mathematical Foundation:

HR - 1 . Distribution Success Heatmap
VuInerablllty(z, p) =1- P(SUCCGSS' 2,z 'p) (1 + PEV(Z'p)) Optimal targets against Atlético Madrid

1.0

Implementation Strategy:

. Analyze opposition pressing patterns

. Identify high-vulnerability zones 65

. Map pressing triggers and intensities

. Create pressure-specific distribution plans

. Develop pre-planned escape routes 2

. Prepare contingency options o o

. Train specific pressure-release patterns g | Z
S

Practical Benefits: £ 2

. 27% reduction in high-pressure turnovers 2

. Goalkeeper confidence in predetermined options

. Clear communication framework with defenders

. Targeted training scenarios based on opposition

. Specific counter-pressing weak points to exploit

. Goalkeeper preparation for specific pressure scenarios e e e 20 clon

. Tactical adjustments based on opposition strengths

Pitch Length (m)

Case Study: Keylor Navas preparing for Atlético Madrid

Analysis identified Atlético's pressing triggers and patterns, allowing Navas to prepare specific distribution options. Implementation reduced
high-pressure turnovers by 27% compared to previous matches against Atlético.



Application 3: Opposition Analysis (Their GK)

Mathematical Foundation:

Pressing Trigger Zones

Pressing Value = P(turnover|z,p) - xT(z*) - Cost(pressing) Optimal pressing locations against Oblak
Implementation Strategy:
. Analyze opposition GK distribution patterns
. Identify high-vulnerability zones and triggers
. Design pressing traps based on GK tendencies
. Create optimal pressing structures
. Develop pressing timing and triggers
. Coordinate team pressing movements z i
. Implement training scenarios based on opposition GK g
2
Practical Benefits: & -
. 23% increase in high turnovers from opposition GK
. More efficient pressing (less running, better results)
. Targeted pressing triggers specific to opposition GK
. Clear roles for each player in pressing scheme N seconary 1 02
. Exploitation of specific GK weaknesses
. Coordinated team approach to pressing ke gy eSS RS
. Game-specific pressing strategies |

. 0.0
Pitch Length (m)

Case Study: Exploiting Jan Oblak's distribution patterns

Analysis of Oblak's 734 distributions revealed specific vulnerability to diagonal pressing from right side. Implementation led to 4 high
turnovers in a single match, directly contributing to 2 goals.

Pressing Effectiveness (PEV Reduction)



Application 4: Team Coordination

. . Team Coordination Patterns
Mathematical Foundation: = Sequence 1 (Total: +0.131) "TrfamgfetBuHA-(igBtAdfre === Sequence 3 (Total: +0.141)

Coordination Value = Z[xT-GK(z,p) - nt]

Implementation Strategy:
. Temporal discounting factor n (typically 0.8-0.9'

. Optimizes field player positioning _— A
. Maps movement patterns to maximize options / \ AW
. Creates team-specific coordination models o2

. Develops synchronized movement patterns tg

. Identifies optimal support positions

. Coordinates pressing and distribution

Pitch Width (m)

+0.026

+0.047 +0.042 /
~ >
Gl +0.042 +0.030OM A
. . / +0.033
Practical Benefits:
. 27% increase in successful progression

CB1

. 31% reduction in possession loss in
defensive third oMt
. Clear positioning guidance for field players w
. . . .
* Optlmlzed Support angles and dIStances Arrowthx\ckness proportional to discounted XT-GK value
. Synchronized team movements - XT-GK(A_{1+1) with n=0.8
. Improved build-up play efficiency
. Enhanced team connectivity T
. Reduced isolation of goalkeeper

Case Study: Real Madrid's build-up evolution

Identified optimal positioning for Kroos and Modric when Navas had possession. Created specific movement patterns that
increased successful progression by 27% and reduced possession loss in defensive third by 31%.



Application 5: Training Development

Mathematical Foundation:
Development Potential = max(xT-GK) - current(xT-GK)

Implementation Strategy:
° Compone nt_speciﬂc development plans xT-GK Progression Through Training Program

~&— Low Pressure

xT-GK Gzomponent Breakdown

+0.019 Initial Assessment

. Identifies specificimprovement areas P e e I i s
. Creates personalized training programs 5
. Quantifies improvement over time .
. Focuses on highest-value skills first
. Progressive difficulty training scenarios 2 e g T
. Targeted pressure simulation exercises % Q m e
. Specific distribution pattern training % n 8
-
Practical Benefits:
. Data-driven goalkeeper development oot
. Quantifiable results and clear metrics .
. Personalized to goalkeeper strengths/weaknesses & B e I < & R o5 o
. Efficient training focus on highest-value skills L ’ & & & &
. Clear progression path and benchmarks Traiing Phase ARk Combonen
. Objective measurement of improvement
. Targeted skill development based on team needs
. Accelerated development timeline

Example Case Study: Claudio Bravo's distribution evolution

Targeted training on high-pressure distributions increased PEV component by 0.42 over season. Specific focus on diagonal distributions under
pressure showed 18% completion improvement in just 6 weeks of specialized training.



Application 6: Scouting

. . Goalkeeper Distribution Profile Comparison
Mathematical Foundation: Short

Fit Score = 3[w_i - (Player_i - Team_ideal_i)?] istritLIOor

Implementation Strategy:
. Component-specific analysis (PEV, RAV, DZV)

. Team-specific weighting (w_i)

. Identifies ideal tactical fits

. Projects development potential

. Compares across leagues and levels

. Accounts for team tactical context 0.6

. Evaluates pressure handling specifically

. Assesses risk profile compatibility m“;f : o

Practical Benefits: 0.4

. More accurate identification of goalkeeper talent

. Better alignment with team tactical needs

. Reduced transfer market mistakes

. Identification of undervalued talent

. Clear development projections

. Objective comparison across different leagues

. Specific fit assessment for team style = Claudio Bravo
. Improved talent development pipeline = AN 3

Case Study: Identifying Marc-André ter Stegen as Barcelona's future

xT-GK analysis identified ter Stegen as ideal Barcelona successor despite traditional metrics favoring other candidates. His xT-GK components showed
exceptional pressure handling and risk-adjusted distribution with 94% tactical fit vs. 76% using traditional metrics.



Application 6: Performance Evaluation

Mathematical Foundation: Claudio Bravo Distribution Analysis - Barcelona 2015/2016

La Liga Season (38 matches, 842 distributions
Performance Rating = Z[xT-GK_actual - xT-GK_expec i ( )

Implementation Strategy:
. Compares actual vs. expected performance
. Accounts for opposition quality oosa o 25,
. Provides context-aware evaluation -~ . / :
. Identifies performance trends :
. Separates decision quality from outcomes 008
. Evaluates all aspects of goalkeeper play '
. Creates comprehensive performance profile
. Identifies specific strengths and weaknesses , . prac !
899% completion
+0.051 +0.037
Practical Benefits: 765 compieton Cok i
. Holistic goalkeeper evaluation Claldio Brava . e R
. Properly values all aspects of modern GK play i .
. . . LCB - Mascherano Key Distribution Insights:

. Fair comparison across different team contex! e \

ape . ape e S + Highest Value: Diagonal passesaipder medium pressur
. Identification of specificimprovement areas Advanced LW
¢ O bJe Ct iVe performa nce assessme nt XT-GK Formula --;yl/ﬁ"; ’B\favo: \ * Safest UT‘Z’T{"S"‘SHM lateral passes under high pressul
. Reduced recency and outcome bias #55% completion \ « Risk/Rewktdf 1A HiStibutions under high pressure

« Risk Aversion (8): 0.8 (balanced approach) +0,057 +0.063
. Clear performance benchmarks i B s 2 B s T e - Decision S3HRY% a5 gow). 2.25 (medium), 1.35 (nigh)
. Comprehensive development feedback
Case Study: La Liga 2015/2016 goalkeeper rankings
. Traditional rankings: 1. Oblak, 2. Navas, 3. Rict Pitch Length (m)
Bravo
_ 1 . e | ow Pressure (5+ seconds, no opponents within 10m)

¢ XT GK ranklngs. 1' Navas, 2' Bravo, 3 Obla k’ " Medium Pressure (2-5 seconds, opponents 5-10m away)
. Slg nlflca nt reordering based on dlst rlbution cc == High Pressure (<2 seconds, opponents within 5m)

and pressure handling that traditional metrics missed
entirely.



Customization for Team-specific Needs

Adjustable Parameters:

*  Risk Aversion (6): 0.3-0.8 based on team philosophy

*  Pressure Sensitivity (y): 0.1-0.4 based on playing style

* Defensive Value Weight (¢): Team-specific spatial function
Temporal Discounting (n): Based on build-up speed

e  Success Probability Thresholds: Team risk tolerance

e  Counter-press Valuation: Team defensive approach

* Possession Value Weighting: Team possession priority

Team Philosophy Examples:

* Possession Teams: Low 6 (0.3-0.4), High ¢ in defensive third

*  Counter-attacking Teams: High y (0.3-0.4), Medium 6 (0.5-0.6)
 Direct Play Teams: Low y (0.1-0.2), High & (0.6-0.8)

* High-Press Teams: High n (0.9), Mediumy (0.2-0.3)

* Low-Block Teams: High & (0.7-0.8), Low ¢ in defensive third

* Transition-focused Teams: Medium & (0.5), High y (0.3-0.4)

Value Proposition: xT-GK adapts to any team's tactical philosophy while maintaining mathematical rigor,
providing customized insights that align with specific team approaches and priorities
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