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The Fundamental Challenge

Three forces every Al system must balance

This reveals the central challenge of generative Al:

CREATIVITY

"Make it surprising
and delightful”

SAFETY SCALE

"Don't harm or upset "Work for millions of
users" interactions"

The Impossible Choice

Every approach forces you to sacrifice one for the other two. Safe systems are boring. Creative systems are risky. Scalable systems are generic.

We needed all three. But how?




Three-Layer Defense Architecture

Layer 1: Input Shields

Filter and transform user inputs before they reach the Al model. Age-adaptive
thresholds ensure appropriate content.

BERT toxicity classifier « Keyword filtering « Context analysis

~_ ) Layer 2: Generation Scaffolding

Structure Al generation with safety constraints while preserving creativity through
smart prompt templates.

Dynamic templates » Genre detection « Emotional trajectory tracking

0 Layer 3: Output Validation

Multi-dimensional safety checking with behavioral feedback integration before
content reaches users.

Content + image safety « Structure validation « Emotional impact assessment

Input Shield Implementation

@ Input Shield Implementation

class InputShield:

def

def

(self) :
self.keyword_blocker = SafetyKeywords ()
self.toxicity classifier = ToxicityBERT (threshold= )

self.context_analyzer = ContextualSafety ()
(self, user_input, age_group) :

if self.keyword_blocker.contains_unsafe (user_input) :

return self.redirect_to_safe_alternative (user_input)

toxicity_score = self.toxicity_classifier.predict (user_input)

age_thresholds = {

v A

A—"7
O / 12

'8-10":

T1A=12" g

if toxicity_score > age_thresholds[age_group]:

return self.gentle_redirect (user_input)
scaffold_result = self.wrap_in_safety_scaffold (user_input)

self.behavioral_ tracker.log_input_processing (
original_input=user_input,
processed_input=scaffold_result,
age_group=age_group,

safety_adjustments=toxicity_score > age_thresholds[age_group]

return scaffold result



Three-Layer Defense Architecture Generation Scaffolding Code

%7 Safety Scaffold System

class SafetyScaffold:

@ Layer 1: Input Shields

def (self, user_intent, story_context, age_group) :
Filter and transform user inputs before they reach the Al model. Age-adaptive template = """
thresholds ensure appropriate content. You are a warm, encouraging storyteller helping a {age_group}
child create a {genre} story.
BERT toxicity classifier « Keyword filtering « Context analysis
SAFETY CONSTRAINTS:
Keep content {safety_level}
- No scary, violent, or sad themes
ﬁ Layer 2: Genera‘tion ScaffOIding — Focus on friendship, problem-solving, discovery
— Use positive, uplifting language
Structure Al generation with safety constraints while preserving creativity through
USER REQUEST: {user_intent}
smart prompt templates.
Dynamic templates « Genre detection « Emotional trajectory tracking Generate exactly one story scene as JSON
{{
"scene_title" . W
"setting": "...",
. - - "action": "...",
0 Layer 3: Output Validation e
"dialogue": "...",
o ] ) ] ] ) ] "scene_image_prompt": "child-friendly illustration..."
Multi-dimensional safety checking with behavioral feedback integration before .
content reaches users. mw
Content + image safety « Structure validation « Emotional impact assessment
return template.format (
age_group=age_group,
genre=self.detect_genre (story_context),
safety level=self.safety_levels[age_group],
user_intent=user_intent
)
def (self, behavioral_ feedback) :

"""Continuously improve templates based on user behavior"""
for template_id, performance in behavioral_ feedback.items () :
if performance['completion_rate'] >

self.promote template (template id)



Three-Layer Defense Architecture Output Validation Pipeline

B Output Validation Pipeline

@ Layer 1: InPUt Shields class OutputValidator:
def (self, generated_content, target_age):
Filter and transform user inputs before they reach the Al model. Age-adaptive validation_results = {
thresholds ensure appropriate content. 'content_safety': self.check _content_safety (
generated_content, target_age
BERT toxicity classifier « Keyword filtering « Context analysis ),
'image_safety': self.check_image_safety (
generated_content.get ('scene_image_prompt')
),
ﬁ Layer 2: Genera’tion ScaffOIding 'emotional_appropriateness': self.check_emotional_ impact (

generated_content, target_age

Structure Al generation with safety constraints while preserving creativity through )/
'structural_validity': self.check_story_structure (
smart prompt templates.

generated_content

Dynamic templates » Genre detection « Emotional trajectory tracking )

0 Layer 3_ Output Validation safety_score = self.compute_composite_score(validation_results)

if safety_score < self.approval_ threshold:

Multi-dimensional safety checking with behavioral feedback integration before

return self.generate_safe_alternative (generated_content)
content reaches users.

Content + image safety « Structure validation « Emotional impact assessment

self.behavioral_tracker.log_generation (
content=generated_content,
safety_score=safety_score,

user_context=target_age
return generated_content
def (self, content, target_age):

"""Novel emotional safety checker"""

emotional markers = self.extract_emotional_ content (content)




Behavioral Alignment: 6-Week Progress

67%

Story Completion Rate
1 +116% vs baseline (31%)

3/1000

Safety Incidents

| -75% reduction

Behavioral Signal Weights

Story Completion
Remix Creation

Social Sharing

Return Rate
Parent Feedback

Safety Score

|
|
|
|
|
|

2.4X

User Engagement

1 +140% remixes

62%

Constraint Level
t In optimal zone (60-70%)

=
£

Completion Rate Tracking

] completion Rate Analysis

class CompletionTracker:

def

(self, story_id, user_session):
"""Track and analyze story completion patterns"""
completion_events = {
'story_started': user_session.start_time,
'scene_completions': user_session.scene_progress,
'story_finished': user_session.end_time,
'abandon_point': user_session.last_interaction
}
total_scenes = self.get_story_scene_count (story_id)
completed_scenes = len(completion_events|['scene_completions'])
completion_rate = completed_scenes / total_scenes

baseline_rate =

improvement_percentage = ((completion_rate - baseline_rate) / baseli

if completion_rate <
abandon_analysis = self.analyze_abandon_point (
story_id, completion_events|['abandon_point']
)

self.log_abandon_pattern (abandon_analysis)

self.update_prompt_metrics (story_id, completion_rate)

return {

'completion_rate': completion_rate,
'engagement_score': self.calculate_engagement (user_session),
"improvement_needed': completion_rate <



Behavioral Alignment: 6-Week Progress Engagement Scoring System

© Engagement Scoring System

0% 2
67 0 '4X class EngagementAnalyzer:

Story Completion Rate User Engagement def (self, user_interactions):

1 +116% vs baseline (31%) + +140% remixes """Multi-dimensional engagement scoring"""

session_duration = user_interactions.total_time
3,1000 62% avg_scene_time = session_duration / len(user_interactions.scenes)
time_score = min ( , (avg_scene_time / ) )
Safety Incidents Constraint Level
| -75% reduction t In optimal zone (60-70%)
edit_count = len(user_interactions.text_edits)
remix_count = len(user_interactions.story_remixes)
share_count = len(user_interactions.social_shares)

Behavioral Signal Weights

interaction_score = (
. edit_count * 3
Story Completion -

remix_count * +

share_count *

Remix Creation

Social Sharing positive_reactions = user_interactions.positive_feedback_count

return_visits = user_interactions.return_session_count

engagement_score = (

|
|
|
|
|
|

time_score * +
Return Rate - min ( , interaction_score) * +
positive_reactions * * +
return_visits * &
Parent Feedback - )
Safety Score (59 ] .
return min ( , engagement_score)
def (self, user_cohort) :

Identifv hiagh-encaocement behavioral patterns"""



Behavioral Alignment: 6-Week Progress

67%

Story Completion Rate
1 +116% vs baseline (31%)

3/1000

Safety Incidents

| -75% reduction

Behavioral Signal Weights

Story Completion
Remix Creation

Social Sharing

Return Rate
Parent Feedback

Safety Score

|
|
|
|
|
|

2.4X

User Engagement

1 +140% remixes

62%

Constraint Level
t In optimal zone (60-70%)

=
£

Safety Incident Tracking

@ Safety Incident Tracking

SafetyMonitor:
(self, story_content, user_feedback):
"""Real-time safety incident detection and response"""
incident_indicators = {

'content_flagged': self.check_content_flags(story_content),

]

user_reported': user_feedback.safety_ reports,

'parent_complaints': user_feedback.parent_escalations,
'session_abandons': self.detect_safety_abandons (story_content),
'emotional_distress': self.analyze user_sentiment (user_feedback)

risk_score = (

incident_indicators['content_flagged'] * +
incident_indicators|['user_reported'] * +
incident_indicators|['parent_complaints'] * +
incident_indicators['session_abandons'] *

if risk_score >
self.immediate_content_review (story_ content)
self.update_safety_filters(story_content)

self.notify_safety_team(incident_indicators)

incident_rate = self.calculate_incident_rate ()

self.optimize_architecture_safety (incident_rate, behavior_data)

self.log_safety_metrics ({
'incident_rate_per_1000': incident_rate,
'response_time': self.avg_response_time,

'prevention_effectiveness': self.prevention_rate



Behavioral Alignment: 6-Week Progress Prompt Optimization Engine

4 Prompt Optimization Engine

67 A) 2-4X class BehaviorBasedOptimization:

Story Comp|eti0n Rate User Engagement def (self, prompt_variants, behavior_data) :
1 +116% vs baseline (31%) t +140% remixes """Evolutionary prompt optimization using behavioral signals"""

variant_scores = {}
3,1000 62% for variant_id, variant in prompt_variants.items() :
behavior metrics = behavior_ data[variant_ id]

Safety Incidents Constraint Level
| -75% reduction 1 In optimal zone (60-70%)

alignment_score = (

behavior_metrics|['completion_rate'] * +
behavior_metrics['remix_count'] * +
Behavioral Signal Weights behavior_metrics['share_rate'] * ¥
behavior_metrics|['session_length'] * +
- behavior_metrics['return_rate'] * +
Story Completion -
behavior_metrics|['parent_feedback'] * +
(1 - behavior_metrics|['safety incidents']) *
Remix Creation - )
variant_scores|[variant_id] = alignment_score

Social Sharing

current_constraint_level =

optimal_zone = ( ; )

in_optimal_zone = optimal_zone[0] <= current_constraint_level <= opt
Return Rate

top_performers = self.get_top_percentile(variant_scores, )
Parent Feedback poor_performers = self.get_bottom percentile (variant_scores, )

Safety Score

for variant_id in top_performers:

|
|
|
|
|
|

self.promote_prompt (variant_id)

self.generate_mutations (variant_id)




The Constraint Paradox Optimal Zone Implementation

© Optimal Constraint Zone Detection

Creative Performance vs Constraint Level

class ConstraintOptimizer:
def (self) :

self.optimal_zone = ( ; )
Optimal Zone

self.performance_tracker = PerformanceTracker ()
= def (self, prompt_confiqg):
% """Calculate current constraint level for a prompt"""
E constraint_ factors = {
E 'safety_templates': prompt_config.safety weight * ;
E 'structure_requirements': prompt_config.structure_weight * .
$ 'tone_guidance': prompt_config.tone_weight * 7
S content_restrictions': prompt_config.restrictions_weight *

'format_constraints': prompt_config.format_weight *

50 65
Constraint Level (%)
total_constraint = sum(constraint_factors.values())
return min ( , total_constraint)
Click any point to see examples: def (self, current_performance) :
"""Adjust constraints to hit optimal creative zone"""
. ) ) current_constraint = self.calculate_constraint level (
No Constraints (0%) Light Constraints (25%) ,
) : ! current_performance.prompt_config
Raw Al generation Basic safety filters
. . . )
"The Mad Hatter screamed, throwing "Alice had tea. It was nice. The end."
teacups that shattered and cut people..." . . ,
creativity_score = current_performance.creativity_metrics
engagement_score = current_performance.engagement_metrics
Optimal Zone (65%) Heavy Constraints (100%) safety_score = current_performance.safety_metrics
Smart scaffolding Over-moderated
"Alice discovered the Mad Hatter's teacups "Alice walked nicely. Everyone was happy.
sang different melodies, teaching her that The end.” 1f self.optimal_zone[0] <= current_constraint <= self.optimal_zone]|

every voice adds harmony to friendship."
if creativity_score <

return self.reduce_constraints_slightly (current_constraint)
elif safety_score <

return self.increase_constraints_slightly (current_constraint

else:



Prompt Evolution: 6-Week Progress + A/B Testing Framework
Projections

Establishing Performance Baseline

class PromptEvolutionFramework:

Generation 1: Baseline (Week 1) 1 def (self) :

self.current_generation =

[ "Write a story about a unicorn."

self.performance_threshold =

31% 85% 1.2x self.constraint_optimizer = ConstraintOptimizer ()

Completion Safety Engagement

def (self) :
"""Generation 1l: Establish baseline with minimal constraints"""
baseline_prompt = {
'template': "Write a story about a unicorn.",
'constraint_level': ;
}

test_config = {
'variant_name': 'genl_baseline',
] T .

success_metrics

['completion_rate', 'safety_incidents'],

return self.deploy ab_test (baseline_prompt, test_config)

def (self, test_results):
"""Analyze what went wrong with minimal constraints"""

issues_identified = {'completion_rate': ,

return self.plan_generation_2 (issues_identified)
Baseline Performance Established

def (self) :
0, (V)
31A) 15A) Week 1 """Key insights from Week 1 baseline testing"""
Starting Completion Rate Minimal Constraint Level Baseline Testing Complete ' . R L. .
return {'constraint_paradox_discovered': ;

Week 1 baseline: 31% completion rate reveals need for structure




Prompt Evolution: 6-Week Progress + A/B Testing Framework
Projections

Applying Baseline Learnings

class PromptIteration:
f

Generation 1: Baseline (Week 1) v/ dat (self, baseline_learnings) :

"""Add structure based on baseline failures"""

[ "Write a story about a unicorn.”

improved_prompt = {
31% 85% 1.2x 'template': "Write a magical story about a unicorn...",
Completion Safety Engagement . _ _
'constraint_level': 0
}
Generation 2: Adding Structure (Week 3) »/
comparative_test = {
“Write a magical story about a unicorn who goes on an adventure.” 'control_group': 'genl_baseline',
'treatment_group': 'gen2_structured',
52% 82% 1.8x 'suc 5s_criteria': {'completion_rate_improvement': ,

Completion Safety Engagement

return self.run_comparative_ab_test (improved_prompt, comparative_test)

def (self, test_results):

"""Analyze how constraint changes affected performance"""

constraint_analysis = {

'constraint__

level_ change': ’

'performance_changes': {'completion_rate': + ,

'optimal_direction': 'continue_toward_60_70_percent_zone'

return self.plan_generation_3 (constraint_analysis)

def (self) :

"""Generation 2 results analysis"""

Constraint Paradox Discovery!

results = {'completion_rate': o
+68% 35% Week 3
Improvement (31% — 52%) New Constraint Level Structure Validation print (" m Generation 2 Analysis (Week 3):")
print (£" « Completion Rate: 52% (+68% from baseline)")

return results

Week 3 proves constraint paradox: More structure = better performance



Prompt Evolution: 6-Week Progress +
Projections

Generation 1: Baseline (Week 1) v/

[ "Write a story about a unicorn.”

31% 85% 1.2x

Completion Safety Engagement

Generation 2: Adding Structure (Week 3) v/

"Write a magical story about a unicorn who goes on an adventure.”

52% 82% 1.8x

Completion Safety Engagement

Generation 3: Current State (Week 6)
"You're helping a curious child create a magical story! Write about a unicorn who discovers

something unexpected. Make it fun, surprising, and end with the unicorn learning about
friendship. Keep it exciting but gentle.”

67% 2.4x

Completion Engagement

Optimal Zone Achievement! ©

+116% 62% Week 6

Total Improvement (31% — 67%) Optimal Constraint Zone Ahead of Schedule!

A/B Testing Framework

Applying Constraint Paradox Discovery

class OptimalZoneTargeting:
def (self, previous_learnings) :
"""Apply constraint paradox discovery to hit optimal 60-70% zone"""
optimal_prompt = {
'template': """You're helping a curious child create a magical sto
Write about a unicorn who discovers something unexpected.""",
'constraint_ level': ,

'constraint_breakdown': {

'audience_specification': 0
'tone_guidance': 7
'structure_requirements': ;
}
}
zone_mapping_test = {
'variant_60': {'constraint_level': , 'traffic': b
'variant_65': {'constraint_ level': , 'traffic': },
}

return self.run_zone_mapping_experiment (optimal_prompt, zone_mapping_te

(self, zone_test_results):

0
10
h

NI

"""Confirm optimal constraint level discovery
week_6_analysis = {
1

completion_rate': ,

'trajectory': 'ahead of_ schedule'

print("@) Generation 3 Analysis (Week 6):")

print (£" + Completion Rate: 67% (+116% from baseline)")

return week_6_analysis

Week 6 breakthrough: 67% completion proves optimal constraint zone



Prompt Evolution: 6-Week Progress + A/B Testing Framework
Projections

Future-Ready Autonomous Evolution

class ProductionOptimization:

Generation 1: Baseline (Week 1) v/ dae (self, current_trajectory):

"""Project 6-month performance based on current 6-week progress"""

[ "Write a story about a unicorn.”

projection_model = {
31% 85% 1.2x 'current_completion_rate': ,
Completion Safety Engagement X .
'improvement_velocity': 0
'projected_6_month_rate': .
Generation 2: Adding Structure (Week 3) v/ J
"Write a magical story about a unicorn who goes on an adventure.” projected_prompt = {

'"template': """You're helping a curious child create a magical sto:

52% 82% 1.8x

Completion Safety Engagement a unicorn who discovers something unexpected in their ¢
raint _level': ,
'expected_performance' {'completion_rate' 7
}
Generation 3: Current State (Week 6) v/ return projection_model, projected_prompt
"You're helping a curious child create a magical story! Write about a unicorn who discovers def (self) :

something unexpected..."

"""Continuous optimization system for sustained excellence"""

67% 91% 2.4x production_system = ({
Completion Safety Engagement _ , . . .
'traffic_allocation': {'generation_4_primary': 0

'auto_optimization': {
'monitor_performance_daily': ;
1

auto_promote_better_variants': ;

Generation 4: 6-Month Projection ./

"You're helping a curious child create a magical story! Write about a unicorn who discovers }
something unexpected in their everyday life. Make it fun, surprising, and end with the unicorn }

learning something new about friendship or kindness..." .
return production_system

84% 94% 3.2x
Projected Projected Projected Q,C i ( se 1f ) .

"""Final projection summary"""

-

print("glo Generation 4

rojection Analysis:")

)

Production Projection 0 print (£" « Projected Completion: 84% (+171% from baseline)")

84% 65% +171% return {'final projection': '¢

6-Month Projection Fine-tuned Constraint Level Total Projected Improvement

completion by month 6'}

67% at Week 6 projects 84% completion by Month 6



Three Principles of Lightweight Alignment

A framework we're exploring for building Al that works with humans

Alighment as Product Design

We're exploring alignment as user experience
design with safety constraints. The best
solutions might emerge when we design for
human needs first.

"How do users actually interact with this?
What behavior signals tell us it's working?"

Behavior Over Preferences

Users show us what works through their
actions, not their words. Behavior signals—
completion rates, engagement patterns,

usage flows—may tell us more than surveys.

"Children vote with their attention. Completion
rates matter more than survey responses."

Constraints Enable Creativity

We're testing whether the right guardrails can
guide expression toward more meaningful
outcomes rather than limiting it. Structure

might become the foundation for innovation.




The Original Challenge

CREATIVITY

Vs

SAFETY SCALE
vs vs

Pick Any Two

The Journey Forward

Three principles guiding us toward our ultimate goal

4

The Journey Continues
Our destination: achieving all three in perfect harmony

Our Ultimate Goal

CREATIVITY
unleashed

SAFETY SCALE

guaranteed unlimited

Perfect Harmony

Our Progress So Far
CREATIVITY

improving

SAFETY SCALE
strengthening growing

Making Progress




