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1. v1.3-stable配置文件

"""
v1.3-stable 配置文件
标签: v1.3-stable
日期: 2026-02-25
"""

# 资金评分权重配置
FUND_WEIGHTS = {
    'north_bound_weight': 0.6,  # 北向资金权重
    'margin_trading_weight': 0.4  # 融资融券权重
}

# 滞回阈值配置
HYSTERESIS_CONFIG = {
    'trend_enter_threshold': 65,   # TREND_*进入阈值
    'trend_exit_threshold': 60,    # TREND_*退出阈值  
    'risk_enter_threshold': 40,    # RISK_*进入阈值
    'risk_exit_threshold': 45      # RISK_*退出阈值
}

# 状态冷却期配置
COOLDOWN_CONFIG = {
    'trend_bull_cooldown': 2,      # TREND_BULL确认天数
    'risk_severe_cooldown': 0,     # RISK_SEVERE立即生效
    'risk_to_range_observation': 2 # RISK→RANGE观察期
}

# 连续仓位映射配置
POSITION_MAPPING = {
    'RISK_SEVERE': (0, 10),        # 0-10%
    'RISK_MILD': (10, 25),         # 10-25%
    'RANGE': (20, 45),             # 20-45%
    'TREND_NORMAL': (45, 65),      # 45-65%
    'TREND_BULL': (65, 85)         # 65-85%
}

# 仓位限速配置
POSITION_LIMIT_CONFIG = {
    'daily_change_limit': 10       # 单日仓位变化上限±10%
}

# 置信度分桶配置
CONFIDENCE_BUCKETS = {
    'high': (0.80, 1.00),          # ≥0.80
    'medium_high': (0.65, 0.80),   # 0.65-0.80
    'medium': (0.60, 0.65),        # 0.60-0.65
    'low': (0.00, 0.60)            # <0.60
}

# 执行动作绑定配置
EXECUTION_ACTIONS = {
    'high': 'max_position',        # 最大仓位
    'medium_high': 'half_position', # 半力度
    'medium': 'small_position',     # 小仓位试错
    'low': 'observation_only'       # 仅观察
}

# 版本信息
VERSION_INFO = {
    'version': 'v1.3-stable',
    'release_date': '2026-02-25',
    'description': '稳定版本，通过20只股票完整验证'
}



2. 状态机核心逻辑

class V13StateMachine:
    def __init__(self, config):
        self.config = config
        self.current_state = "RANGE"
        self.state_duration = 0
        self.last_score = 0
        
    def calculate_score(self, market_data):
        """计算市场状态分数"""
        # 趋势指标
        trend_score = self._calculate_trend_score(market_data)
        # 市场宽度指标  
        breadth_score = self._calculate_breadth_score(market_data)
        # 风险指标
        risk_score = self._calculate_risk_score(market_data)
        # 资金面指标
        fund_score = self._calculate_fund_score(market_data)
        
        # 加权综合分数
        total_score = (trend_score * 0.3 + 
                      breadth_score * 0.25 + 
                      risk_score * 0.25 + 
                      fund_score * 0.2)
        return total_score
    
    def determine_state(self, score):
        """根据分数和滞回阈值确定状态"""
        current_state = self.current_state
        
        if current_state in ["TREND_BULL", "TREND_NORMAL"]:
            # TREND状态处理
            if score < self.config["HYSTERESIS_CONFIG"]["trend_exit_threshold"]:
                # 退出TREND状态
                if score >= self.config["HYSTERESIS_CONFIG"]["risk_enter_threshold"]:
                    return "RANGE"
                else:
                    return "RISK_MILD" if score >= 35 else "RISK_SEVERE"
            else:
                # 保持TREND状态
                return "TREND_BULL" if score >= 70 else "TREND_NORMAL"
                
        elif current_state in ["RISK_MILD", "RISK_SEVERE"]:
            # RISK状态处理
            if score >= self.config["HYSTERESIS_CONFIG"]["risk_exit_threshold"]:
                # 退出RISK状态
                if score >= self.config["HYSTERESIS_CONFIG"]["trend_enter_threshold"]:
                    return "TREND_NORMAL"
                else:
                    return "RANGE"
            else:
                # 保持RISK状态
                return "RISK_SEVERE" if score < 35 else "RISK_MILD"
                
        else:  # RANGE状态
            # RANGE状态处理
            if score >= self.config["HYSTERESIS_CONFIG"]["trend_enter_threshold"]:
                return "TREND_NORMAL"
            elif score < self.config["HYSTERESIS_CONFIG"]["risk_enter_threshold"]:
                return "RISK_MILD" if score >= 35 else "RISK_SEVERE"
            else:
                return "RANGE"
    
    def apply_cooling_period(self, new_state, score):
        """应用冷却期逻辑"""
        if new_state == "TREND_BULL" and self.current_state != "TREND_BULL":
            # TREND_BULL需要2天确认
            if self.state_duration < self.config["COOLDOWN_CONFIG"]["trend_bull_cooldown"]:
                return "TREND_NORMAL"  # 降级到TREND_NORMAL
                
        elif self.current_state in ["RISK_MILD", "RISK_SEVERE"] and new_state == "RANGE":
            # RISK→RANGE有2天观察期
            if self.state_duration < self.config["COOLDOWN_CONFIG"]["risk_to_range_observation"]:
                # 限制新开仓，但状态显示为RANGE
                pass
                
        return new_state
    
    def calculate_confidence(self, state, score, stability_bonus=0, jitter_penalty=0):
        """计算置信度"""
        base_confidence = {
            "TREND_BULL": 0.75,
            "TREND_NORMAL": 0.65, 
            "RANGE": 0.55,
            "RISK_MILD": 0.50,
            "RISK_SEVERE": 0.70
        }
        
        confidence = base_confidence[state]
        confidence += stability_bonus
        confidence += jitter_penalty
        confidence = max(0.0, min(1.0, confidence))
        return confidence



3. 滞回阈值实现

def apply_hysteresis_thresholds(current_state, score, hysteresis_config):
    """
    应用滞回阈值逻辑
    """
    if current_state in ["TREND_BULL", "TREND_NORMAL"]:
        # TREND状态：进入>=65，退出<60
        if score >= hysteresis_config["trend_enter_threshold"]:
            return determine_trend_subtype(score)  # TREND_BULL or TREND_NORMAL
        elif score < hysteresis_config["trend_exit_threshold"]:
            # 退出TREND状态
            if score >= hysteresis_config["risk_enter_threshold"]:
                return "RANGE"
            else:
                return "RISK_SEVERE" if score < 35 else "RISK_MILD"
        else:
            # 保持当前TREND状态
            return current_state
            
    elif current_state in ["RISK_MILD", "RISK_SEVERE"]:
        # RISK状态：进入<40，退出>=45  
        if score < hysteresis_config["risk_enter_threshold"]:
            return "RISK_SEVERE" if score < 35 else "RISK_MILD"
        elif score >= hysteresis_config["risk_exit_threshold"]:
            # 退出RISK状态
            if score >= hysteresis_config["trend_enter_threshold"]:
                return "TREND_NORMAL"
            else:
                return "RANGE"
        else:
            # 保持当前RISK状态
            return current_state
            
    else:  # RANGE状态
        # RANGE状态：无滞回，直接判断
        if score >= hysteresis_config["trend_enter_threshold"]:
            return "TREND_NORMAL"
        elif score < hysteresis_config["risk_enter_threshold"]:
            return "RISK_SEVERE" if score < 35 else "RISK_MILD"
        else:
            return "RANGE"

def determine_trend_subtype(score):
    """确定TREND子类型"""
    return "TREND_BULL" if score >= 70 else "TREND_NORMAL"



4. 连续仓位映射

def calculate_continuous_position(state, score, position_mapping, daily_change_limit=10):
    """
    计算连续仓位
    """
    min_pos, max_pos = position_mapping[state]
    
    # 根据分数在区间内线性插值
    if state == "RISK_SEVERE":
        # RISK_SEVERE: 分数越低，仓位越接近0
        normalized_score = max(0, min(1, (score - 25) / 15))  # 25-40映射到0-1
        position = min_pos + (max_pos - min_pos) * (1 - normalized_score)
    elif state == "RISK_MILD":
        # RISK_MILD: 分数越高，仓位越接近25
        normalized_score = max(0, min(1, (score - 35) / 10))  # 35-45映射到0-1
        position = min_pos + (max_pos - min_pos) * normalized_score
    elif state == "RANGE":
        # RANGE: 分数越高，仓位越接近45
        normalized_score = max(0, min(1, (score - 45) / 15))  # 45-60映射到0-1
        position = min_pos + (max_pos - min_pos) * normalized_score
    elif state == "TREND_NORMAL":
        # TREND_NORMAL: 分数越高，仓位越接近65
        normalized_score = max(0, min(1, (score - 60) / 10))  # 60-70映射到0-1
        position = min_pos + (max_pos - min_pos) * normalized_score
    else:  # TREND_BULL
        # TREND_BULL: 分数越高，仓位越接近85
        normalized_score = max(0, min(1, (score - 70) / 15))  # 70-85映射到0-1
        position = min_pos + (max_pos - min_pos) * normalized_score
    
    # 应用仓位限速
    position = apply_position_limit(position, daily_change_limit)
    
    return round(position, 1)

def apply_position_limit(new_position, daily_change_limit, previous_position=0):
    """
    应用仓位限速
    """
    if previous_position == 0:
        return new_position
    
    max_change = daily_change_limit
    actual_change = new_position - previous_position
    
    if abs(actual_change) > max_change:
        if actual_change > 0:
            return previous_position + max_change
        else:
            return previous_position - max_change
    else:
        return new_position



5. 置信度分桶校准

def calibrate_confidence_by_bucket(confidence, execution_actions):
    """
    根据置信度分桶校准执行动作
    """
    if confidence >= 0.80:
        return execution_actions["high"], confidence
    elif confidence >= 0.65:
        return execution_actions["medium_high"], confidence
    elif confidence >= 0.60:
        return execution_actions["medium"], confidence
    else:
        return execution_actions["low"], confidence

def adjust_confidence_by_stability(confidence, consecutive_days, switch_count_last_5days):
    """
    根据状态稳定性调整置信度
    """
    stability_bonus = 0
    jitter_penalty = 0
    
    # 连续同状态天数奖励
    if consecutive_days >= 3:
        stability_bonus = 0.10
    elif consecutive_days >= 2:
        stability_bonus = 0.05
    
    # 频繁切换惩罚
    if switch_count_last_5days >= 3:
        jitter_penalty = -0.15
    elif switch_count_last_5days >= 2:
        jitter_penalty = -0.10
    elif switch_count_last_5days >= 1:
        jitter_penalty = -0.05
    
    adjusted_confidence = confidence + stability_bonus + jitter_penalty
    adjusted_confidence = max(0.0, min(1.0, adjusted_confidence))
    
    return adjusted_confidence, stability_bonus, jitter_penalty



6. 资金评分状态条件化

def calculate_state_conditional_fund_score(state, north_bound_score, margin_trading_score, fund_weights):
    """
    根据状态条件化计算资金评分
    """
    if state in ["TREND_BULL", "TREND_NORMAL"]:
        # TREND状态：资金分作为趋势确认（放大趋势得分）
        trend_confirmation = (north_bound_score * fund_weights["north_bound_weight"] + 
                            margin_trading_score * fund_weights["margin_trading_weight"])
        # 放大趋势得分
        return min(100, trend_confirmation * 1.1)
        
    elif state in ["RISK_MILD", "RISK_SEVERE"]:
        # RISK状态：资金分作为风险确认（放大风险惩罚）
        risk_confirmation = (north_bound_score * fund_weights["north_bound_weight"] + 
                           margin_trading_score * fund_weights["margin_trading_weight"])
        # 放大风险惩罚
        return max(0, risk_confirmation * 0.9)
        
    else:  # RANGE状态
        # RANGE状态：降低资金分权重（避免噪音）
        reduced_weight_north = fund_weights["north_bound_weight"] * 0.8
        reduced_weight_margin = fund_weights["margin_trading_weight"] * 0.8
        return (north_bound_score * reduced_weight_north + 
               margin_trading_score * reduced_weight_margin)



7. 每日运行流程

def run_daily_pipeline(date, core_stocks, config):
    """
    每日运行流程
    """
    # 1. 获取市场数据
    market_data = get_market_data(date)
    
    # 2. 计算市场状态
    state_machine = V13StateMachine(config)
    score = state_machine.calculate_score(market_data)
    raw_state = state_machine.determine_state(score)
    final_state = state_machine.apply_cooling_period(raw_state, score)
    
    # 3. 计算置信度
    base_confidence = state_machine.calculate_confidence(final_state, score)
    adjusted_confidence, _, _ = adjust_confidence_by_stability(
        base_confidence, 
        state_machine.state_duration,
        state_machine.switch_count_last_5days
    )
    
    # 4. 计算建议仓位
    suggested_position = calculate_continuous_position(
        final_state, 
        score, 
        config["POSITION_MAPPING"],
        config["POSITION_LIMIT_CONFIG"]["daily_change_limit"]
    )
    
    # 5. 生成交易候选清单
    trade_candidates = []
    for stock in core_stocks:
        stock_data = get_stock_data(stock, date)
        alpha_score = calculate_alpha_score(stock_data, final_state)
        threshold = get_state_threshold(final_state)
        
        if alpha_score >= threshold:
            # 允许交易
            action, conf = calibrate_confidence_by_bucket(adjusted_confidence, config["EXECUTION_ACTIONS"])
            position = calculate_stock_position(action, suggested_position)
            trade_candidates.append({
                "stock": stock,
                "alpha_score": alpha_score,
                "threshold": threshold,
                "action": action,
                "position": position,
                "intercepted": False
            })
        else:
            # 拦截交易
            trade_candidates.append({
                "stock": stock,
                "alpha_score": alpha_score,
                "threshold": threshold,
                "action": "intercepted",
                "position": 0,
                "intercepted": True,
                "reason": f"Alpha score {alpha_score:.1f} < threshold {threshold:.1f}"
            })
    
    # 6. 生成报告
    report = {
        "date": date,
        "market_state": final_state,
        "confidence": adjusted_confidence,
        "suggested_position": suggested_position,
        "trade_candidates": trade_candidates,
        "execution_allowed": final_state not in ["RISK_SEVERE"] or adjusted_confidence >= 0.7
    }
    
    return report



8. 异常降级处理

def handle_data_exception(exception_type, fallback_rules):
    """
    处理数据异常并降级
    """
    if exception_type == "north_bound_missing":
        # 北向数据缺失 → 资金评分中性 + 告警
        log_warning("北向资金数据缺失，使用中性资金评分")
        return {"fund_score": 50, "alert": True}
        
    elif exception_type == "margin_trading_missing":
        # 两融数据缺失 → 资金评分中性 + 告警  
        log_warning("两融数据缺失，使用中性资金评分")
        return {"fund_score": 50, "alert": True}
        
    elif exception_type == "price_data_missing":
        # 行情数据断档 → 跳过该标的 + 记录异常
        log_warning("行情数据缺失，跳过该标的")
        return {"skip_stock": True, "alert": True}
        
    elif exception_type == "stock_suspended":
        # 股票停牌 → 跳过该标的 + 记录异常
        log_warning("股票停牌，跳过该标的")
        return {"skip_stock": True, "alert": True}

def handle_calculation_exception(exception_type, fallback_rules):
    """
    处理计算异常并降级
    """
    if exception_type == "feature_calculation_error":
        # 特征计算报错 → 使用默认特征值
        log_warning("特征计算错误，使用默认值")
        return {"use_default_features": True, "alert": True}
        
    elif exception_type == "state_score_nan":
        # 状态机分数异常 → 保守模式（禁止新开仓）
        log_error("状态机分数异常，进入保守模式")
        return {"conservative_mode": True, "allow_new_positions": False, "alert": True}
        
    elif exception_type == "confidence_calculation_failed":
        # 置信度计算失败 → 使用默认置信度
        log_warning("置信度计算失败，使用默认值")
        return {"default_confidence": 0.5, "alert": True}

def handle_output_exception(exception_type, fallback_rules):
    """
    处理输出异常并降级
    """
    if exception_type == "report_generation_failed":
        # 报告生成失败 → 输出简化报告
        log_error("报告生成失败，输出简化报告")
        return {"simplified_report": True, "alert": True}
        
    elif exception_type == "log_write_failed":
        # 日志写入失败 → 缓存到内存
        log_error("日志写入失败，缓存到内存")
        return {"cache_in_memory": True, "alert": True}

def global_fallback_mode():
    """
    全局数据异常 → 输出"仅观察，不交易"
    """
    log_critical("全局数据异常，进入仅观察模式")
    return {
        "market_state": "RANGE",
        "confidence": 0.3,
        "suggested_position": 0,
        "execution_allowed": False,
        "message": "仅观察，不交易",
        "alert": True
    }

