@毛毛 @毛毛 @毛毛@毛毛你看看做一版 1.8.4 试试回测一下有没有提升，具体如下你觉得怎么样
 
import pandas as pd
import numpy as np
import pickle
import warnings
warnings.filterwarnings('ignore')
 
 
# ==================== 配置 ====================
 
POSITION_MAPPING = {
    'RISK_SEVERE': 0,
    'RISK_MILD': 35,
    'RANGE': 55,
    'TREND_NORMAL': 60,
    'TREND_BULL': 90
}
 
# v1.8.4：双周期动量，降低机械换手
SELECTOR_WEIGHTS = {
    'mom20': 0.35,
    'mom60': 0.35,
    'turnover': 0.10,
    'vol': 0.20
}
 
FIXED_HOLD_COUNT = 10
REBALANCE_DAYS = 20
INITIAL_CAPITAL = 1000000
 
# ===== v1.8.4 低交易增强参数 =====
HOLD_BUFFER_RANK = 15          # 已持仓只要还在前15，优先继续持有
BUY_BUFFER_RANK = 8            # 新开仓必须进入前8
MIN_TRADE_RATIO = 0.20         # 单票目标变化不足20%，忽略，不交易
MIN_HOLD_DAYS = 10             # 最少持有10个交易日（风险状态除外）
ALLOW_DAILY_REDUCE_STATES = {'RISK_SEVERE', 'RISK_MILD'}   # 仅风险状态允许非调仓日主动减仓
 
 
# ==================== 大势模块 ====================
# 下面这部分继续沿用你 v1.8.3 原文件中的实现：
# - class RegimeV145Config
# - is_upgrade
# - is_downgrade
# - calculate_index_support
# - apply_upgrade_filters
# - apply_confirmation_gate
# - calculate_market_score_v145
# - determine_state_v145
# - calculate_position_v145
 
 
# ==================== 选股模块 ====================
 
def calculate_factors(stock, date, dates, price_df, turnover_df, volatility_df):
    try:
        idx = list(dates).index(date)
    except ValueError:
        return None
 
    try:
        p_now = float(price_df.loc[date, stock])
        if pd.isna(p_now) or p_now <= 0:
            return None
    except:
        return None
 
    factors = {}
 
    # -------- 20日动量 --------
    if idx >= 20:
        old_date_20 = dates[idx - 20]
        p_old_20 = float(price_df.loc[old_date_20, stock])
        factors['mom20'] = (p_now / p_old_20 - 1.0) * 100.0 if p_old_20 > 0 else 0.0
    else:
        factors['mom20'] = 0.0
 
    # -------- 60日动量 --------
    if idx >= 60:
        old_date_60 = dates[idx - 60]
        p_old_60 = float(price_df.loc[old_date_60, stock])
        factors['mom60'] = (p_now / p_old_60 - 1.0) * 100.0 if p_old_60 > 0 else 0.0
    else:
        # 样本不足时退化为20日动量，避免前期全空值
        factors['mom60'] = factors['mom20']
 
    # -------- 换手偏离 --------
    if idx >= 20:
        turnover_vals = []
        for j in range(20):
            tdate = dates[idx - j]
            if tdate in turnover_df.index and stock in turnover_df.columns:
                t = float(turnover_df.loc[tdate, stock])
                if not pd.isna(t) and t > 0:
                    turnover_vals.append(t)
 
        if len(turnover_vals) >= 10:
            turnover_ma = np.mean(turnover_vals)
            if date in turnover_df.index and stock in turnover_df.columns:
                current_turnover = float(turnover_df.loc[date, stock])
            else:
                current_turnover = np.nan
 
            if turnover_ma > 0 and not pd.isna(current_turnover):
                turnover_dev = (current_turnover - turnover_ma) / turnover_ma * 100.0
            else:
                turnover_dev = 0.0
        else:
            turnover_dev = 0.0
    else:
        turnover_dev = 0.0
 
    # 上涨日放大换手，回落日弱化换手，但不做过强惩罚
    if idx >= 1:
        prev_date = dates[idx - 1]
        if prev_date in price_df.index and stock in price_df.columns:
            p_prev = float(price_df.loc[prev_date, stock])
            price_change = 1 if p_now > p_prev else (-1 if p_now < p_prev else 0)
        else:
            price_change = 0
    else:
        price_change = 0
 
    factors['turnover'] = turnover_dev * (1.0 if price_change >= 0 else -0.5)
 
    # -------- 波动 --------
    if stock in volatility_df.columns and date in volatility_df.index:
        vol = float(volatility_df.loc[date, stock])
        factors['volatility'] = vol if not pd.isna(vol) and vol > 0 else 0.3
    else:
        factors['volatility'] = 0.3
 
    factors['price'] = p_now
    return factors
 
 
def winsorize(arr, lower=0.05, upper=0.95):
    lower_val = np.nanpercentile(arr, lower * 100)
    upper_val = np.nanpercentile(arr, upper * 100)
    return np.clip(arr, lower_val, upper_val)
 
 
def normalize(arr):
    arr = winsorize(arr)
    if np.std(arr) > 0:
        return (arr - np.mean(arr)) / np.std(arr)
    return np.zeros_like(arr)
 
 
def factor_select(data, date, n=10, current_positions=None):
    price_df = data['price']
    turnover_df = data['turnover']
    volatility_df = data['volatility']
    core_stocks = data['stocks']
    dates = data['dates']
 
    if current_positions is None:
        current_positions = {}
 
    avail = [
        s for s in core_stocks
        if s in price_df.columns
        and date in price_df.index
        and pd.notna(price_df.loc[date, s])
        and price_df.loc[date, s] > 0
    ]
 
    if not avail:
        return [], {}
 
    results = {}
    for s in avail:
        factors = calculate_factors(s, date, dates, price_df, turnover_df, volatility_df)
        if factors:
            results[s] = factors
 
    if not results:
        return [], {}
 
    stocks_list = list(results.keys())
 
    mom20_vals = np.array([results[s]['mom20'] for s in stocks_list])
    mom60_vals = np.array([results[s]['mom60'] for s in stocks_list])
    turnover_vals = np.array([results[s]['turnover'] for s in stocks_list])
    vol_vals = np.array([results[s]['volatility'] for s in stocks_list])
 
    mom20_norm = normalize(mom20_vals)
    mom60_norm = normalize(mom60_vals)
    turnover_norm = normalize(turnover_vals)
    vol_norm = normalize(vol_vals)
 
    scores = {}
    for i, s in enumerate(stocks_list):
        scores[s] = (
            SELECTOR_WEIGHTS['mom20'] * mom20_norm[i]
            + SELECTOR_WEIGHTS['mom60'] * mom60_norm[i]
            + SELECTOR_WEIGHTS['turnover'] * turnover_norm[i]
            - SELECTOR_WEIGHTS['vol'] * vol_norm[i]
        )
 
    sorted_stocks = sorted(scores.items(), key=lambda x: x[1], reverse=True)
    rank_map = {s: i + 1 for i, (s, _) in enumerate(sorted_stocks)}
 
    # 先保留旧持仓：只要仍在缓冲排名内
    keep_list = []
    for s in current_positions.keys():
        if s in rank_map and rank_map[s] <= HOLD_BUFFER_RANK and s in results:
            keep_list.append((s, results[s]['price'], scores[s]))
 
    keep_codes = set([x[0] for x in keep_list])
 
    # 再从高排名中补充新仓：新开仓必须进入更严格门槛
    add_list = []
    for s, score in sorted_stocks:
        if s in keep_codes:
            continue
        if rank_map[s] <= BUY_BUFFER_RANK and s in results:
            add_list.append((s, results[s]['price'], score))
        if len(keep_list) + len(add_list) >= n:
            break
 
    # 若不足n，再按高分补满，避免极端情况下持仓过少
    if len(keep_list) + len(add_list) < n:
        used = keep_codes | set([x[0] for x in add_list])
        for s, score in sorted_stocks:
            if s in used:
                continue
            if s in results:
                add_list.append((s, results[s]['price'], score))
            if len(keep_list) + len(add_list) >= n:
                break
 
    selected = (keep_list + add_list)[:n]
    return selected, rank_map
 
 
# ==================== 回测辅助 ====================
 
def compute_total_value(cash, positions, price_df, date):
    total_value = cash
    for s, shares in positions.items():
        if s in price_df.columns and date in price_df.index:
            try:
                p = price_df.loc[date, s]
                if not pd.isna(p) and p > 0:
                    total_value += shares * p
            except:
                pass
    return total_value
 
 
def should_skip_trade(current_value, desired_value, min_trade_ratio):
    """
    当前仓位与目标仓位差异太小，则不交易
    """
    base = max(current_value, desired_value, 1.0)
    diff_ratio = abs(desired_value - current_value) / base
    return diff_ratio < min_trade_ratio
 
 
def summarize_trade_stats(trades):
    if not trades:
        return {'交易次数': 0, '买入次数': 0, '卖出次数': 0, '减仓次数': 0, '清仓次数': 0}
 
    buy_cnt = sum(1 for x in trades if x['操作'] == '买入')
    sell_cnt = sum(1 for x in trades if x['操作'] == '卖出')
    reduce_cnt = sum(1 for x in trades if x['操作'] == '减仓')
    clear_cnt = sum(1 for x in trades if x['操作'] == '清仓')
 
    return {
        '交易次数': len(trades),
        '买入次数': buy_cnt,
        '卖出次数': sell_cnt,
        '减仓次数': reduce_cnt,
        '清仓次数': clear_cnt
    }
 
 
# ==================== 回测主函数 ====================
 
def run_backtest(data, name='v1.8.4_low_turnover'):
    config = RegimeV145Config()
    dates = data['dates']
    price_df = data['price']
 
    cash = INITIAL_CAPITAL
    positions = {}            # {股票代码: 股数}
    entry_day = {}            # {股票代码: 建仓日索引}
    trades = []
    daily_records = []
 
    prev_pos = 0
    prev_state = None
    prev_score = None
    consecutive_days = 0
 
    severe_days = 0
    need_reentry = False
 
    for i, date in enumerate(dates):
 
        if date not in data['trend'].index or date not in data['price'].index:
            daily_records.append({
                '日期': str(date)[:10],
                '大势状态': 'N/A',
                '仓位': 0,
                '总净值': cash,
                '操作': ''
            })
            continue
 
        # ===== 大势判定（沿用原v1.8.3逻辑）=====
        score = calculate_market_score_v145(data['trend'], data['industry'], date)
        raw_state = determine_state_v145(score)
        filtered_state = apply_upgrade_filters(
            raw_state, prev_state, score, prev_score, data['trend'], date, config
        )
        final_state = apply_confirmation_gate(
            filtered_state, prev_state, consecutive_days, config
        )
 
        if prev_state == final_state:
            consecutive_days += 1
        else:
            consecutive_days = 1
 
        target_pos = calculate_position_v145(final_state, config, prev_pos)
        target = target_pos / 100.0
 
        # ===== RISK_SEVERE 两段式，沿用原逻辑 =====
        if final_state == 'RISK_SEVERE':
            severe_days += 1
        else:
            if severe_days > 0:
                need_reentry = True
            severe_days = 0
 
        if final_state == 'RISK_SEVERE':
            target = 0.25 if severe_days == 1 else 0.0
 
        total_value = compute_total_value(cash, positions, price_df, date)
        current_hold_value = total_value - cash
        target_hold_value = total_value * target
 
        operation = ''
 
        # ==================================================
        # 1) 仅在风险状态允许“非调仓日主动减仓”
        # ==================================================
        if final_state in ALLOW_DAILY_REDUCE_STATES:
            if current_hold_value > target_hold_value and current_hold_value > 0:
                reduce_ratio = (current_hold_value - target_hold_value) / current_hold_value
 
                for s in list(positions.keys()):
                    if s not in price_df.columns or date not in price_df.index:
                        continue
 
                    try:
                        p = price_df.loc[date, s]
                        if pd.isna(p) or p <= 0:
                            continue
 
                        sell_shares = int((positions[s] * reduce_ratio) / 100) * 100
                        sell_shares = min(sell_shares, positions[s])
 
                        if sell_shares > 0:
                            cash += sell_shares * p
                            positions[s] -= sell_shares
 
                            trades.append({
                                '日期': str(date)[:10],
                                '股票代码': s,
                                '操作': '减仓',
                                '价格': round(float(p), 2),
                                '数量': int(sell_shares),
                                '大势状态': final_state
                            })
 
                            operation = '风险减仓'
 
                            if positions[s] <= 0:
                                del positions[s]
                                if s in entry_day:
                                    del entry_day[s]
                    except:
                        pass
 
        # ==================================================
        # 2) 仅在调仓日 / 风险退出重建日，进行选股调仓
        # ==================================================
        rebalance_today = (i % REBALANCE_DAYS == 0) or need_reentry
 
        if rebalance_today and target > 0:
            n = FIXED_HOLD_COUNT
            if n > 0:
                selected, rank_map = factor_select(data, date, n=n, current_positions=positions)
 
                if selected:
                    selected_codes = [s for s, _, _ in selected]
 
                    # 初步目标：等权，但不要求每次精确贴合
                    target_stock_value = total_value * target / len(selected)
                    target_per_stock = {s: target_stock_value for s, _, _ in selected}
 
                    # ---------- 先卖 ----------
                    for s in list(positions.keys()):
                        if s not in price_df.columns or date not in price_df.index:
                            continue
 
                        try:
                            p = price_df.loc[date, s]
                            if pd.isna(p) or p <= 0:
                                continue
 
                            current_value = positions[s] * p
                            hold_days = i - entry_day.get(s, i)
 
                            # 情况1：不在目标组合里
                            if s not in selected_codes:
                                # 风险状态直接处理；正常状态持有太短先不卖，减少反复打脸
                                can_sell = (
                                    final_state in ALLOW_DAILY_REDUCE_STATES
                                    or hold_days >= MIN_HOLD_DAYS
                                )
 
                                if can_sell:
                                    sell_shares = positions[s]
                                    if sell_shares > 0:
                                        cash += sell_shares * p
                                        trades.append({
                                            '日期': str(date)[:10],
                                            '股票代码': s,
                                            '操作': '卖出',
                                            '价格': round(float(p), 2),
                                            '数量': int(sell_shares),
                                            '大势状态': final_state
                                        })
                                        del positions[s]
                                        if s in entry_day:
                                            del entry_day[s]
                                        operation = '调仓'
                                continue
 
                            # 情况2：仍在目标组合里，但如果超配明显才减
                            desired_value = target_per_stock.get(s, 0.0)
 
                            if should_skip_trade(current_value, desired_value, MIN_TRADE_RATIO):
                                continue
 
                            excess_value = current_value - desired_value
                            if excess_value > p * 100:
                                if final_state not in ALLOW_DAILY_REDUCE_STATES and hold_days < MIN_HOLD_DAYS:
                                    continue
 
                                sell_shares = int(excess_value / p / 100) * 100
                                sell_shares = min(sell_shares, positions[s])
 
                                if sell_shares > 0:
                                    cash += sell_shares * p
                                    positions[s] -= sell_shares
 
                                    trades.append({
                                        '日期': str(date)[:10],
                                        '股票代码': s,
                                        '操作': '卖出',
                                        '价格': round(float(p), 2),
                                        '数量': int(sell_shares),
                                        '大势状态': final_state
                                    })
 
                                    operation = '调仓'
 
                                    if positions[s] <= 0:
                                        del positions[s]
                                        if s in entry_day:
                                            del entry_day[s]
                        except:
                            pass
 
                    # ---------- 再买 ----------
                    total_value = compute_total_value(cash, positions, price_df, date)
 
                    # 重新选一次，保证卖出后缓冲区逻辑一致
                    selected, rank_map = factor_select(data, date, n=n, current_positions=positions)
 
                    if selected:
                        target_stock_value = total_value * target / len(selected)
                        target_per_stock = {s: target_stock_value for s, _, _ in selected}
 
                        for s, price, score in selected:
                            current_value = positions.get(s, 0) * price
                            desired_value = target_per_stock[s]
 
                            if should_skip_trade(current_value, desired_value, MIN_TRADE_RATIO):
                                continue
 
                            diff = desired_value - current_value
                            if diff <= 0:
                                continue
 
                            try:
                                p = price_df.loc[date, s]
                                if pd.isna(p) or p <= 0:
                                    continue
 
                                shares = int(diff / p / 100) * 100
                                if shares > 0 and cash >= shares * p:
                                    cash -= shares * p
                                    positions[s] = positions.get(s, 0) + shares
 
                                    if s not in entry_day:
                                        entry_day[s] = i
 
                                    trades.append({
                                        '日期': str(date)[:10],
                                        '股票代码': s,
                                        '操作': '买入',
                                        '价格': round(float(p), 2),
                                        '数量': int(shares),
                                        '大势状态': final_state
                                    })
 
                                    operation = '调仓'
                            except:
                                pass
 
        # ===== 若目标仓位为0，则清仓 =====
        elif target <= 0 and len(positions) > 0:
            for s in list(positions.keys()):
                if s not in price_df.columns or date not in price_df.index:
                    continue
                try:
                    p = price_df.loc[date, s]
                    if pd.isna(p) or p <= 0:
                        continue
 
                    sell_shares = positions[s]
                    if sell_shares > 0:
                        cash += sell_shares * p
                        trades.append({
                            '日期': str(date)[:10],
                            '股票代码': s,
                            '操作': '清仓',
                            '价格': round(float(p), 2),
                            '数量': int(sell_shares),
                            '大势状态': final_state
                        })
                        del positions[s]
                        if s in entry_day:
                            del entry_day[s]
                        operation = '清仓'
                except:
                    pass
 
        need_reentry = False
 
        total_value = compute_total_value(cash, positions, price_df, date)
 
        daily_records.append({
            '日期': str(date)[:10],
            '大势状态': final_state,
            '大势分数': round(float(score), 1),
            '仓位': int(target * 100),
            '持仓数': len(positions),
            '总净值': round(float(total_value), 2),
            '现金': round(float(cash), 2),
            '操作': operation
        })
 
        prev_state = final_state
        prev_score = score
        prev_pos = target_pos
 
    final_value = daily_records[-1]['总净值'] if daily_records else INITIAL_CAPITAL
    ret = (final_value / INITIAL_CAPITAL - 1.0) * 100.0
 
    equity_curve = [x['总净值'] for x in daily_records] if daily_records else [INITIAL_CAPITAL]
    peak = equity_curve[0]
    max_dd = 0.0
    for v in equity_curve:
        if v > peak:
            peak = v
        dd = (peak - v) / peak * 100.0 if peak > 0 else 0.0
        if dd > max_dd:
            max_dd = dd
 
    trade_stats = summarize_trade_stats(trades)
 
    print(f"\n回测: {name}")
    print("-" * 60)
    print(f"最终净值: {final_value:,.0f}")
    print(f"收益率: {ret:.2f}%")
    print(f"最大回撤: {max_dd:.2f}%")
    print(f"交易次数: {trade_stats['交易次数']}")
    print(f"  买入次数: {trade_stats['买入次数']}")
    print(f"  卖出次数: {trade_stats['卖出次数']}")
    print(f"  减仓次数: {trade_stats['减仓次数']}")
    print(f"  清仓次数: {trade_stats['清仓次数']}")
 
    return {
        'name': name,
        'daily': pd.DataFrame(daily_records),
        'trades': pd.DataFrame(trades),
        'final': final_value,
        'return': ret,
        'drawdown': max_dd,
        'trade_stats': trade_stats
    }
 
 
# ==================== 简单分析函数 ====================
 
def evaluate_period_returns(daily_df):
    """
    输入 daily dataframe，输出按自然年度/半年分段收益
    """
    if daily_df is None or len(daily_df) == 0:
        return pd.DataFrame()
 
    df = daily_df.copy()
    df['日期'] = pd.to_datetime(df['日期'])
    df = df.sort_values('日期').reset_index(drop=True)
    df['year'] = df['日期'].dt.year
    df['half'] = df['日期'].dt.month.apply(lambda x: 'H1' if x <= 6 else 'H2')
    df['period'] = df['year'].astype(str) + df['half']
 
    rows = []
    for period, g in df.groupby('period'):
        start_nv = g.iloc[0]['总净值']
        end_nv = g.iloc[-1]['总净值']
        ret = (end_nv / start_nv - 1) * 100 if start_nv > 0 else 0
        rows.append({
            'period': period,
            'start_date': g.iloc[0]['日期'].strftime('%Y-%m-%d'),
            'end_date': g.iloc[-1]['日期'].strftime('%Y-%m-%d'),
            'start_nv': round(start_nv, 2),
            'end_nv': round(end_nv, 2),
            'return_pct': round(ret, 2)
        })
 
    return pd.DataFrame(rows)
 
 
# ==================== 示例调用 ====================
# 你原来怎么加载数据，就继续怎么加载。
# 假设最终得到 data = {
#     'trend': trend_df,
#     'industry': industry_df,
#     'price': price_df,
#     'turnover': turnover_df,
#     'volatility': volatility_df,
#     'stocks': stock_list,
#     'dates': list(price_df.index)
# }
 
# result = run_backtest(data, name='v1.8.4_low_turnover')
# daily_df = result['daily']
# trades_df = result['trades']
# period_df = evaluate_period_returns(daily_df)
 
# print(period_df)
# trades_df.to_excel('trades_v184.xlsx', index=False)
# daily_df.to_excel('daily_v184.xlsx', index=False)

