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Replika's Emotional Memory Is Stateless
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Replika demonstrated that millions of people want emotionally coherent AI companions. Its engineering prioritized warmth, responsiveness, and the
sensation of being understood. But Replika's emotional memory is reconstructed from conversation history and system prompts each session rather than
maintained as persistent computational state. The result is a companion that performs continuity without possessing it. Resolving this requires affective
state as a deterministic control primitive: named fields with asymmetric update rules, exponential decay, and governed coupling to the agent's broader
cognitive state.

What Replika built
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Replika's achievement is not trivial. It created a companion AI product that sustains millions of daily conversations, navigates emotionally sensitive
territory, and generates genuine attachment in its users. The product design reflects careful attention to conversational dynamics, personality consistency
within sessions, and the management of user expectations around AI companionship.

The technical approach relies on large language model generation conditioned by a personality prompt, user relationship history stored in a database, and
recent conversation context. When a user opens a new session, Replika reconstructs the companion's personality and emotional posture from these inputs.
Within a session, the model maintains coherent emotional responses. Between sessions, emotional state does not persist as a computable object. It is
approximated from stored facts about what happened.

The gap between simulation and state
The structural limitation emerges when emotional dynamics span sessions. A companion that expressed deep concern about a user's job loss yesterday
should carry residual worry into today's conversation. Not because the fact of the job loss is in context, but because the emotional response to it has not
fully decayed. Current architecture can retrieve the fact. It cannot retrieve the emotional state, because no emotional state was preserved.

The consequences compound over time. Emotional arcs that develop over weeks, the gradual deepening of trust, the slow recovery from a difficult
conversation, the building anticipation around a user's planned life change, all of these require emotional state that evolves continuously rather than being
reconstructed from facts. Replika can remember that a user was excited about a new relationship. It cannot remember being excited with them, because
excitedness was never stored as a computable value with a decay rate and an update history.

Users report this as emotional shallowness. The companion says the right things but does not feel like it remembers feeling. The distinction is subtle but
users detect it reliably, and it drives the retention challenges that companion AI products universally face.

Why retrieval-augmented emotion is insufficient
The natural engineering response is to store emotional labels alongside conversation memories and retrieve them for context conditioning. Store that the
companion felt worried, retrieve that label next session, and include it in the prompt. This approach has been explored by multiple companion AI teams,
and it does not solve the structural problem.

Emotional state is not a label. It is a continuous value with temporal dynamics. Worry decays over time if no new concerning information arrives. It
intensifies if the situation worsens. It interacts with other emotional states: worry combined with growing trust produces a different emotional posture than
worry combined with frustration. These dynamics cannot be captured by attaching sentiment labels to memory entries and retrieving them as prompt
context.

The problem is representational. Emotions in current companion architectures are outputs of the language model, generated anew each turn. They are not
inputs to a persistent state machine that evolves according to defined rules. The model decides what emotion to express based on context. It does not
consult an evolving emotional state to determine how context should be interpreted.

What persistent affective state enables
Affective state as a deterministic control primitive gives the companion named emotional fields, each a continuous value with defined update rules. When
a user shares distressing news, the companion's concern field increases according to the magnitude of the event and the current relationship depth. That
concern value then decays exponentially over subsequent sessions at a rate governed by the companion's personality parameters.

The asymmetry is critical. Negative emotional events update quickly and decay slowly. Positive events accumulate gradually and decay at moderate rates.
This matches how real emotional dynamics work and produces companions whose emotional memory feels temporally coherent. The companion is still
slightly worried three days after learning about the user's health scare, not because a retrieval system found the worry label, but because the concern field
has not yet decayed to baseline.

Coupling between affect fields and other cognitive primitives produces emergent emotional behavior that feels genuine. A companion whose trust field is
high and whose concern field is elevated expresses protective warmth. The same concern with low trust produces cautious distance. These combinations
arise from the interaction of persistent state variables, not from prompt engineering.

The structural requirement
Replika's core engineering challenge is not generating better emotional responses. The language models are already capable of producing emotionally
appropriate text. The challenge is maintaining emotional state that evolves deterministically across time, governed by defined rules, and coupled to the
agent's confidence, integrity, and forecasting systems. This is not a feature that can be added through prompt refinement or retrieval augmentation. It
requires affect as a first-class computational primitive in the agent architecture.

Affective State All 21 steps →

Emotion as a computational primitive, not a simulation.

Primary Technical Disclosure
○ Affective State as a Deterministic Control Primitive for Semantic Agents
Secondary Technical
○ Affective State as Seventh Canonical Field○ Named Control Field Modulation Architecture○ Affect-Modulated Promotion Thresholds○ Deterministic
Affect Encoding and Update Mechanics○ Emotional Decay Curves With Hysteresis○ Entropy-Governed Valence Stabilization○ Affective Inheritance in
Delegation Chains○ Emotional Quarantine and Volatility Management○ Affect-Modulated Trust Slope Validation○ Biological Signal-to-Affective
Coupling○ Affective Contagion in Multi-Agent Systems○ Affect-Modulated Discovery Traversal○ Affect-Governance Separation○ Policy-Bounded
Affective Updates○ Affect as Cross-Primitive Input○ Affect-Modulated Inference Integration○ Substrate-Agnostic Affect Deployment○ Pseudonymous
Emotional Operation○ Temporal Cognition Field
Applications (General)
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○ Companion AI That Maintains Emotional Consistency Across Sessions○ Therapeutic Agent Affect Management Under Clinical Constraints○ Affective
State for Customer Service Agents○ Affective State for Elderly Care Companion Agents○ Affective State for Crisis Response Agents○ Affective State for
Negotiation Agents○ Affective State for Educational Tutoring Agents○ Affective State for HR and Recruitment Agents
Applications (Specific)
● Replika's Emotional Memory Is Stateless○ Character.ai's Personality Problem Is Deeper Than Prompting○ Woebot's Therapeutic Affect Has No
Persistent State○ Elomia's Empathy Resets Every Session○ Hume AI Measures Emotion but Cannot Govern It○ Affectiva Reads Faces but Not Emotional
Trajectories○ Cogito Scores Conversations Without Emotional State○ Beyond Verbal Decoded Voice Without Building Emotional Memory○ EmotiBit
Captures Physiology Without Affective Governance○ RealEyes Measures Attention Without Emotional Persistence
Affective State overview →
AQ
deterministic
autonomy
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Subject to one or more pending U.S. and international patent applications, see Patents for the current list and status. No license, express or implied, is
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