
【コード付録】ゴミ箱モデルをフレームワークに
した二重過程理論の適用 
本資料は、シミュレーションモデルのソースコード（Python）である。リプリケーションを目的とし、モデ
ルファイルに組み込まれたコードをそのまま出力している。 

1. Universe（環境設定とステップごとの処理） 
import math​
from random import random as rand, normalvariate​
​
def univ_step(self):​
    total_modes = Universe.step_s1_count + Universe.step_s2_count​
    ​
    # ゼロ除算を回避して使用率（全体に対する割合）を計算​
    if total_modes > 0:​
        s1_rate = Universe.step_s1_count / total_modes​
        s2_rate = Universe.step_s2_count / total_modes​
    else:​
        s1_rate = 0.0​
        s2_rate = 0.0​
        ​
    # システム1とシステム2の使用比率（S1 / S2）を計算​
    if Universe.step_s2_count > 0:​
        s1_s2_ratio = Universe.step_s1_count / Universe.step_s2_count​
        ratio_str = f"{s1_s2_ratio:.3f}"​
    elif Universe.step_s1_count > 0:​
        # S2が0回でS1が発生している場合は無限大扱い（便宜上 'inf' と出力）​
        ratio_str = "inf"​
    else:​
        # どちらも0回の場合は0とする​
        ratio_str = "0.000"​
        ​
    # コンソールへの出力​
    # フォーマット: ステップ数, S1割合, S2割合, S1回数, S2回数, S1:S2比率​
    
print(f"{count_step()},{s1_rate:.3f},{s2_rate:.3f},{Universe.step_s1_count},{Universe.step_s2
_count},{ratio_str}")​



    ​
    # --- 次のステップのためのカウンターリセット ---​
    Universe.step_s1_count = 0​
    Universe.step_s2_count = 0​
    ​
​
def univ_init(self):​
    import csv​
​
    def _iterize(obj):​
        try:​
            _ = iter(obj)​
            return list(obj)​
        except:​
            return [obj]​
​
    def _write_outcome_header_once(lt0, lc0):​
        try:​
            f = open("outcome.csv", "r")​
            f.close()​
            return​
        except:​
            pass​
        header = [​
            "step", "latent_task", "latent_crisis", "latent_total",​
            "success_task", "success_crisis", "failure",​
            "flight", "crisis_flight", "flight_total",​
            "oversight", "postpone",​
            "success_rate", "failure_rate", "flight_rate", "oversight_rate", "postpone_rate", 
"rate_sum"​
        ]​
        init_row = [0, lt0, lc0, lt0 + lc0, 0, 0, 0, 0, 0, 0, 0, 0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0]​
        with open("outcome.csv", "w") as f:​
            w = csv.writer(f)​
            w.writerow(header)​
            w.writerow(init_row)​
​
    def _write_outcome10_header_once():​
        try:​



            f = open("outcome10.csv", "r")​
            f.close()​
            return​
        except:​
            pass​
        header = [​
            "step_end", "window_size",​
            "w_success", "w_failure", "w_flight", "w_oversight", "w_postpone",​
            "success_rate", "failure_rate", "flight_rate", "oversight_rate", "postpone_rate", 
"rate_sum"​
        ]​
        init_row = [0, 10, 0, 0, 0, 0, 0, 0.0, 0.0, 0.0, 0.0, 0.0, 0.0]​
        with open("outcome10.csv", "w") as f:​
            w = csv.writer(f)​
            w.writerow(header)​
            w.writerow(init_row)​
​
    print("[INIT] Starting initialization...")​
​
    Universe.count_solution_success = 0​
    Universe.count_crisis_solution = 0​
    Universe.count_failure = 0​
    Universe.count_decision_trials = 0​
    Universe.count_s1_used = 0​
    Universe.count_s2_used = 0​
    Universe.count_s1_decision_success = 0​
    Universe.count_s2_decision_success = 0​
    Universe.count_s1_success_tasks = 0​
    Universe.count_s2_success_tasks = 0​
    Universe.count_num_oversight = 0​
    Universe.count_num_postpone = 0​
    Universe.count_num_flight = 0​
    Universe.count_num_crisis_flight = 0​
    Universe.count_solution_total = 0​
    Universe.current_step_max_margin = -999.0​
​
    Universe.agent_counters = {}​
​
    Universe.prev_success_task = 0​



    Universe.prev_success_crisis = 0​
    Universe.prev_failure = 0​
    Universe.prev_flight = 0​
    Universe.prev_crisis_flight = 0​
    Universe.prev_oversight = 0​
    Universe.prev_postpone = 0​
​
    Universe.win_success = 0​
    Universe.win_failure = 0​
    Universe.win_flight_total = 0​
    Universe.win_oversight = 0​
    Universe.win_postpone = 0​
    Universe.win_counter_steps = 0 ​
​
    try: org_raw = str(Universe.organizationtype).strip().lower()​
    except: org_raw = "undifferentiated"​
    ​
    if org_raw in ["1", "hierarchy"]: org_t = "hierarchy"​
    elif org_raw in ["2", "segment"]: org_t = "segment"​
    else: org_t = "undifferentiated"​
​
    init_a = create_agt(Universe.organization.agent, num=Universe.init_agent)​
    agents_iter = _iterize(init_a)​
    n_agents = len(agents_iter)​
​
    n_boss = 0​
    n_mgr = 0​
    if org_t == "hierarchy":​
        n_boss = int(n_agents * 0.1)​
        if n_boss < 1: n_boss = 1​
        n_mgr = int(n_agents * 0.3)​
        if n_mgr < 1: n_mgr = 1​
        if n_boss + n_mgr >= n_agents:​
            n_mgr = max(1, n_agents - n_boss - 1)​
​
    w_space = get_width_space(Universe.organization)​
    h_space = get_height_space(Universe.organization)​
​
    for i, a in enumerate(agents_iter):​



        a.x = rand() * w_space​
        a.y = rand() * h_space​
        a.direction = rand() * 360​
        a.ability = normalvariate(Universe.init_mean_ability, 10)​
        a.attention = normalvariate(Universe.init_mean_attention, 10)​
​
        # ★ 役職と部署の文字列化​
        if org_t == "hierarchy":​
            if i < n_boss: r_val = "boss"​
            elif i < (n_boss + n_mgr): r_val = "manager"​
            else: r_val = "staff"​
            d_val = "general"​
        elif org_t == "segment":​
            r_val = "staff"​
            j = i % 3​
            if j == 0: d_val = "policy"​
            elif j == 1: d_val = "intel"​
            else: d_val = "logistics"​
        else:​
            r_val = "staff"​
            d_val = "general"​
​
        # 辞書に直接保存​
        Universe.agent_counters[a.id] = {​
            's1_used': 0, 's2_used': 0, 'decisions': 0, 'success': 0,​
            'failure': 0, 'crisis_solved': 0, 's1_success': 0, 's2_success': 0,​
            'oversight': 0, 'postpone': 0, 'flight': 0, 'crisis_flight': 0,​
            'solution_total': 0,​
            'role': r_val,​
            'dept': d_val​
        }​
​
    print("[INIT] Created " + str(n_agents) + " agents with org: " + org_t)​
​
    init_t = create_agt(Universe.organization.task, num=Universe.init_task)​
    for t_obj in _iterize(init_t):​
        t_obj.x = rand() * w_space; t_obj.y = rand() * h_space; t_obj.direction = rand() * 360​
        try: mu = float(Universe.init_task_difficulty)​
        except: mu = 110.0​



        t_obj.difficulty = normalvariate(mu, 30)​
​
    init_op = create_agt(Universe.organization.option, num=Universe.init_option)​
    for op in _iterize(init_op):​
        op.x = rand() * w_space; op.y = rand() * h_space; op.direction = rand() * 360​
        try: op.efficacy = normalvariate(50, 10)​
        except: pass​
​
    init_o = create_agt(Universe.organization.opportunity, num=Universe.init_opportunity)​
    for o in _iterize(init_o):​
        o.x = rand() * w_space; o.y = rand() * h_space; o.direction = rand() * 360​
​
    init_c = create_agt(Universe.organization.crisis, num=Universe.init_crisis)​
    for c in _iterize(init_c):​
        c.x = rand() * w_space; c.y = rand() * h_space; c.direction = rand() * 360​
        try: cd = float(Universe.crisis_difficulty)​
        except: cd = 100.0​
        c.difficulty = normalvariate(cd, 20)​
​
    a_set = make_agtset(agttype=Universe.organization.agent)​
    n_ag = count_agtset(a_set)​
    mean_ability = 0.0; mean_attention = 0.0​
    if n_ag > 0:​
        sum_ab = sum(ag.ability for ag in a_set)​
        sum_at = sum(ag.attention for ag in a_set)​
        mean_ability = sum_ab / n_ag​
        mean_attention = sum_at / n_ag​
​
    latent_task0 = count_agtset(make_agtset(agttype=Universe.organization.task))​
    latent_crisis0 = count_agtset(make_agtset(agttype=Universe.organization.crisis))​
​
    header1 = [​
        "agent","task","option","opportunity","crisis",​
        "init_ability","init_attention","task_difficulty","crisis_difficulty",​
        "dp_time_pressure","dp_s1_bias",​
        "dp_s1_search_k","dp_s2_search_k",​
        "dp_s1_threshold_delta","dp_s2_threshold_delta",​
        "dp_s2_latency","dp_fatigue_dec","dp_recover_inc",​
        "organizationtype",​



        "p_postpone","p_flight","enable_group_resolution",​
        "enable_task_regen","target_task",​
        "dpt_mode","enable_crisis_s2"​
    ]​
    setting1 = [​
        Universe.init_agent, Universe.init_task, Universe.init_option,​
        Universe.init_opportunity, Universe.init_crisis,​
        Universe.init_mean_ability, Universe.init_mean_attention,​
        Universe.init_task_difficulty, Universe.crisis_difficulty,​
        Universe.dp_time_pressure, Universe.dp_s1_bias,​
        Universe.dp_s1_search_k, Universe.dp_s2_search_k,​
        Universe.dp_s1_threshold_delta, Universe.dp_s2_threshold_delta,​
        Universe.dp_s2_latency, Universe.dp_fatigue_dec, Universe.dp_recover_inc,​
        org_t,​
        Universe.p_postpone, Universe.p_flight, Universe.enable_group_resolution,​
        Universe.enable_task_regen, Universe.target_task,​
        Universe.dpt_mode, Universe.enable_crisis_s2​
    ]​
    header2 = [​
        "step","task",​
        "solution_success","crisis_solution","failure",​
        "mean_ability","mean_attention",​
        "success_rate","failure_rate","flight_rate","oversight_rate","postpone_rate",​
        "decision_trials","decision_success","decision_success_rate",​
        "s1_used","s2_used",​
        "s1_success_tasks","s2_success_tasks",​
        "s1_decision_success","s2_decision_success",​
        "s1_decision_success_rate","s2_decision_success_rate",​
        "num_oversight","num_postpone","num_flight","num_crisis_flight",​
        "max_margin"​
    ]​
    setting2 = [​
        0, latent_task0, 0, 0, 0, mean_ability, mean_attention,​
        0.0, 0.0, 0.0, 0.0, 0.0, 0, 0, 0.0, 0, 0, 0, 0, 0, 0, 0.0, 0.0,​
        0, 0, 0, 0, 0.0​
    ]​
​
    with open("process.csv", "w") as f:​
        wcsv = csv.writer(f)​



        wcsv.writerow(header1)​
        wcsv.writerow(setting1)​
        wcsv.writerow(header2)​
        wcsv.writerow(setting2)​
​
    _write_outcome_header_once(latent_task0, latent_crisis0)​
    _write_outcome10_header_once()​
    print("[INIT] Initialization complete. Org: " + org_t)​
​
def univ_step_begin(self):​
    Universe.current_step_max_margin = -999.0​
​
def univ_step_end(self):​
    import csv​
​
    def _append_outcome_row(step, lt, lc, success_task, success_crisis, failure, flight, 
crisis_flight, oversight, postpone):​
        flight_total = flight + crisis_flight​
        denom = (success_task + success_crisis) + failure + flight_total + oversight + 
postpone​
        if denom > 0:​
            success_rate   = (success_task + success_crisis) / float(denom) * 100.0​
            failure_rate   = failure / float(denom) * 100.0​
            flight_rate    = flight_total / float(denom) * 100.0​
            oversight_rate = oversight / float(denom) * 100.0​
            postpone_rate  = postpone / float(denom) * 100.0​
        else:​
            success_rate = failure_rate = flight_rate = oversight_rate = postpone_rate = 0.0​
​
        rate_sum = success_rate + failure_rate + flight_rate + oversight_rate + postpone_rate​
        with open("outcome.csv", "a") as f:​
            csv.writer(f).writerow([​
                step, lt, lc, lt + lc, success_task, success_crisis, failure,​
                flight, crisis_flight, flight_total, oversight, postpone,​
                success_rate, failure_rate, flight_rate, oversight_rate, postpone_rate, rate_sum​
            ])​
        return rate_sum​
​
    def _append_outcome10_row(step_end, win_success, win_failure, win_flight_total, 



win_oversight, win_postpone, window_size):​
        denom = win_success + win_failure + win_flight_total + win_oversight + win_postpone​
        if denom > 0:​
            success_rate   = win_success / float(denom) * 100.0​
            failure_rate   = win_failure / float(denom) * 100.0​
            flight_rate    = win_flight_total / float(denom) * 100.0​
            oversight_rate = win_oversight / float(denom) * 100.0​
            postpone_rate  = win_postpone / float(denom) * 100.0​
        else:​
            success_rate = failure_rate = flight_rate = oversight_rate = postpone_rate = 0.0​
​
        rate_sum = success_rate + failure_rate + flight_rate + oversight_rate + postpone_rate​
        with open("outcome10.csv", "a") as f:​
            csv.writer(f).writerow([​
                step_end, window_size, win_success, win_failure, win_flight_total, win_oversight, 
win_postpone,​
                success_rate, failure_rate, flight_rate, oversight_rate, postpone_rate, rate_sum​
            ])​
        return rate_sum​
​
    step = count_step()​
​
    Universe.count_s1_used = 0; Universe.count_s2_used = 0; 
Universe.count_decision_trials = 0​
    Universe.count_solution_success = 0; Universe.count_crisis_solution = 0; 
Universe.count_failure = 0​
    Universe.count_s1_decision_success = 0; Universe.count_s2_decision_success = 0​
    Universe.count_s1_success_tasks = 0; Universe.count_s2_success_tasks = 0​
    Universe.count_num_oversight = 0; Universe.count_num_postpone = 0​
    Universe.count_num_flight = 0; Universe.count_num_crisis_flight = 0​
    Universe.count_solution_total = 0​
​
    for _, c in Universe.agent_counters.items():​
        Universe.count_s1_used += c.get('s1_used', 0)​
        Universe.count_s2_used += c.get('s2_used', 0)​
        Universe.count_decision_trials += c.get('decisions', 0)​
        Universe.count_solution_success += c.get('success', 0)​
        Universe.count_crisis_solution += c.get('crisis_solved', 0)​
        Universe.count_failure += c.get('failure', 0)​



        Universe.count_s1_decision_success += c.get('s1_success', 0)​
        Universe.count_s2_decision_success += c.get('s2_success', 0)​
        Universe.count_s1_success_tasks += c.get('s1_success', 0)​
        Universe.count_s2_success_tasks += c.get('s2_success', 0)​
        Universe.count_num_oversight += c.get('oversight', 0)​
        Universe.count_num_postpone += c.get('postpone', 0)​
        Universe.count_num_flight += c.get('flight', 0)​
        Universe.count_num_crisis_flight += c.get('crisis_flight', 0)​
        Universe.count_solution_total += c.get('solution_total', 0)​
​
    cur_success_task = Universe.count_solution_success​
    cur_success_crisis = Universe.count_crisis_solution​
    cur_failure = Universe.count_failure​
    cur_flight = Universe.count_num_flight​
    cur_crisis_flight = Universe.count_num_crisis_flight​
    cur_oversight = Universe.count_num_oversight​
    cur_postpone = Universe.count_num_postpone​
​
    d_success = (cur_success_task - Universe.prev_success_task) + (cur_success_crisis - 
Universe.prev_success_crisis)​
    d_failure = (cur_failure - Universe.prev_failure)​
    d_flight_total = (cur_flight - Universe.prev_flight) + (cur_crisis_flight - 
Universe.prev_crisis_flight)​
    d_oversight = (cur_oversight - Universe.prev_oversight)​
    d_postpone = (cur_postpone - Universe.prev_postpone)​
​
    if d_success < 0: d_success = 0​
    if d_failure < 0: d_failure = 0​
    if d_flight_total < 0: d_flight_total = 0​
    if d_oversight < 0: d_oversight = 0​
    if d_postpone < 0: d_postpone = 0​
​
    Universe.win_success += d_success; Universe.win_failure += d_failure​
    Universe.win_flight_total += d_flight_total; Universe.win_oversight += d_oversight​
    Universe.win_postpone += d_postpone; Universe.win_counter_steps += 1​
​
    Universe.prev_success_task = cur_success_task; Universe.prev_success_crisis = 
cur_success_crisis​
    Universe.prev_failure = cur_failure; Universe.prev_flight = cur_flight​



    Universe.prev_crisis_flight = cur_crisis_flight; Universe.prev_oversight = cur_oversight​
    Universe.prev_postpone = cur_postpone​
​
    if Universe.enable_task_regen == 1:​
        current_tasks = count_agtset(make_agtset(agttype=Universe.organization.task))​
        if current_tasks < Universe.target_task:​
            deficit = Universe.target_task - current_tasks​
            if deficit > 0:​
                new_tasks = create_agt(Universe.organization.task, num=int(deficit))​
                try: tasks_iter = list(new_tasks)​
                except: tasks_iter = [new_tasks]​
                w_space = get_width_space(Universe.organization)​
                h_space = get_height_space(Universe.organization)​
                for t_obj in tasks_iter:​
                    t_obj.x = rand() * w_space; t_obj.y = rand() * h_space; t_obj.direction = rand() * 
360​
                    t_obj.difficulty = normalvariate(80, 30)​
​
    lt = count_agtset(make_agtset(agttype=Universe.organization.task))​
    lc = count_agtset(make_agtset(agttype=Universe.organization.crisis))​
​
    a_set = make_agtset(agttype=Universe.organization.agent)​
    n_ag = count_agtset(a_set)​
    mean_ability = 0.0; mean_attention = 0.0​
    if n_ag > 0:​
        sum_ab = sum(ag.ability for ag in a_set)​
        sum_at = sum(ag.attention for ag in a_set)​
        mean_ability = sum_ab / n_ag​
        mean_attention = sum_at / n_ag​
​
    s1_success = Universe.count_s1_decision_success; s2_success = 
Universe.count_s2_decision_success​
    failure = Universe.count_failure; flight = Universe.count_num_flight; crisis_flight = 
Universe.count_num_crisis_flight​
    flight_total = flight + crisis_flight; oversight = Universe.count_num_oversight; postpone = 
Universe.count_num_postpone​
    outcome_total = s1_success + s2_success + failure + flight_total + oversight + postpone​
​
    if outcome_total > 0:​



        s1_success_rate = s1_success / float(outcome_total) * 100.0​
        s2_success_rate = s2_success / float(outcome_total) * 100.0​
        failure_rate    = failure    / float(outcome_total) * 100.0​
        flight_rate     = flight_total / float(outcome_total) * 100.0​
        oversight_rate  = oversight  / float(outcome_total) * 100.0​
        postpone_rate   = postpone   / float(outcome_total) * 100.0​
    else:​
        s1_success_rate = s2_success_rate = failure_rate = flight_rate = oversight_rate = 
postpone_rate = 0.0​
​
    Universe.s1_success_rate = s1_success_rate; Universe.s2_success_rate = 
s2_success_rate​
    Universe.failure_rate = failure_rate; Universe.flight_rate = flight_rate​
    Universe.oversight_rate = oversight_rate; Universe.postpone_rate = postpone_rate​
    Universe.rate_sum = s1_success_rate + s2_success_rate + failure_rate + flight_rate + 
oversight_rate + postpone_rate​
​
    if Universe.count_decision_trials > 0:​
        decision_success = Universe.count_s1_decision_success + 
Universe.count_s2_decision_success​
        decision_success_rate = decision_success / float(Universe.count_decision_trials) * 
100.0​
        s1_decision_success_rate = Universe.count_s1_decision_success / 
float(Universe.count_decision_trials) * 100.0​
        s2_decision_success_rate = Universe.count_s2_decision_success / 
float(Universe.count_decision_trials) * 100.0​
    else:​
        decision_success = 0; decision_success_rate = 0.0​
        s1_decision_success_rate = 0.0; s2_decision_success_rate = 0.0​
​
    max_margin = Universe.current_step_max_margin​
​
    data = [​
        step, lt,​
        Universe.count_solution_success, Universe.count_crisis_solution, 
Universe.count_failure,​
        mean_ability, mean_attention,​
        s1_success_rate, s2_success_rate, failure_rate, flight_rate, oversight_rate, 
postpone_rate,​



        Universe.count_decision_trials, decision_success, decision_success_rate,​
        Universe.count_s1_used, Universe.count_s2_used,​
        Universe.count_s1_success_tasks, Universe.count_s2_success_tasks,​
        Universe.count_s1_decision_success, Universe.count_s2_decision_success,​
        s1_decision_success_rate, s2_decision_success_rate,​
        Universe.count_num_oversight, Universe.count_num_postpone, 
Universe.count_num_flight, Universe.count_num_crisis_flight,​
        max_margin​
    ]​
    with open("process.csv", "a") as f:​
        csv.writer(f).writerow(data)​
​
    rate_sum = _append_outcome_row(step, lt, lc, s1_success, s2_success, failure, flight, 
crisis_flight, oversight, postpone)​
​
    if step % 10 == 0:​
        wsize = Universe.win_counter_steps​
        rate_sum10 = _append_outcome10_row(​
            step, Universe.win_success, Universe.win_failure, Universe.win_flight_total,​
            Universe.win_oversight, Universe.win_postpone, wsize​
        )​
        print("=== Step: " + str(step) + " ===")​
        print("  WIN  Rates(sum): " + str(round(rate_sum10, 2)) + "%")​
        print("  S1 used: " + str(Universe.count_s1_used) + "  S2 used: " + 
str(Universe.count_s2_used))​
        Universe.win_success = 0; Universe.win_failure = 0; Universe.win_flight_total = 0​
        Universe.win_oversight = 0; Universe.win_postpone = 0; Universe.win_counter_steps 
= 0​
​
    if Universe.enable_task_regen == 1:​
        if lc == 0 or step >= 1000:​
            print("=== SIMULATION END (Crisis cleared) ===")​
            exit_simulation()​
    else:​
        if (lt + lc) == 0 or step >= 1000:​
            print("=== SIMULATION END ===")​
            exit_simulation()​
​
def univ_finish(self):​



    print("=== FINAL RESULTS ===")​
    print("S1 used: " + str(Universe.count_s1_used))​
    print("S2 used: " + str(Universe.count_s2_used))​
    print("Solution success(task): " + str(Universe.count_solution_success))​
    print("Failure: " + str(Universe.count_failure))​
    print("=====================")​
 

2. 職員エージェント（Agent） 
import math​
from random import random as rand, normalvariate​
​
def agt_init(self):​
    pass​
​
def agt_step(self):​
    counters_dict = Universe.agent_counters​
​
    def safe_increment(agent_id, counter_name):​
        c = counters_dict.get(agent_id)​
        if c is None: return​
        try: c[counter_name] += 1​
        except: pass​
​
    def safe_add(agent_id, counter_name, value):​
        c = counters_dict.get(agent_id)​
        if c is None: return​
        try: c[counter_name] += value​
        except: pass​
​
    def get_role(ag):​
        try: return Universe.agent_counters[ag.id]['role']​
        except: return 'staff'​
​
    def get_dept(ag):​
        try: return Universe.agent_counters[ag.id]['dept']​
        except: return 'general'​



​
    def clamp(x, lo, hi):​
        if x < lo: return lo​
        if x > hi: return hi​
        return x​
​
    def get_near_agents(radius):​
        try:​
            aset = make_agtset_around_position(​
                radius, Universe.organization,​
                self.x, self.y, 0,​
                agttype=Universe.organization.agent​
            )​
            res = []​
            for a in aset:​
                if a != self: res.append(a)​
            return res​
        except: return []​
​
    def randchoice(agtset_obj):​
        try: arr = list(agtset_obj)​
        except:​
            arr = []​
            for x in agtset_obj: arr.append(x)​
        if len(arr) == 0: return None​
        return arr[int(rand() * len(arr))]​
​
    # ----------------------------------------​
    # 0) Load Parameters​
    # ----------------------------------------​
    try: org_type_raw = Universe.organizationtype​
    except: org_type_raw = "undifferentiated"​
    org_str = str(org_type_raw).strip().lower()​
    if org_str in ["1", "hierarchy"]: org_type = "hierarchy"​
    elif org_str in ["2", "segment"]: org_type = "segment"​
    else: org_type = "undifferentiated"​
​
    try: enable_group = int(Universe.enable_group_resolution)​
    except: enable_group = 1​



​
    try: dp_s1_search_k = float(Universe.dp_s1_search_k)​
    except: dp_s1_search_k = 10.0​
    try: dp_s2_search_k = float(Universe.dp_s2_search_k)​
    except: dp_s2_search_k = 20.0​
    try: dp_s1_threshold_delta = float(Universe.dp_s1_threshold_delta)​
    except: dp_s1_threshold_delta = -20.0​
    try: dp_s2_threshold_delta = float(Universe.dp_s2_threshold_delta)​
    except: dp_s2_threshold_delta = 10.0​
    try: dp_fatigue_dec = float(Universe.dp_fatigue_dec)​
    except: dp_fatigue_dec = 0.05​
    try: dp_recover_inc = float(Universe.dp_recover_inc)​
    except: dp_recover_inc = 0.01​
    try: crisis_difficulty = float(Universe.crisis_difficulty)​
    except: crisis_difficulty = 100.0​
    try: p_postpone = float(Universe.p_postpone)​
    except: p_postpone = 0.5​
    try: p_flight = float(Universe.p_flight)​
    except: p_flight = 0.5​
    try: p_crisis_flight = float(Universe.p_crisis_flight)​
    except: p_crisis_flight = 0.2​
​
    # ----------------------------------------​
    # 1) Movement​
    # ----------------------------------------​
    try: self.direction = self.direction + normalvariate(0, 30)​
    except: self.direction = rand() * 360​
        ​
    move_speed = 5.0​
    rad = math.radians(self.direction)​
    self.x = self.x + math.cos(rad) * move_speed​
    self.y = self.y + math.sin(rad) * move_speed​
​
    w = get_width_space(Universe.organization)​
    h = get_height_space(Universe.organization)​
    if self.x < 0: self.x = 0; self.direction = 180 - self.direction​
    elif self.x > w: self.x = w; self.direction = 180 - self.direction​
    if self.y < 0: self.y = 0; self.direction = -self.direction​
    elif self.y > h: self.y = h; self.direction = -self.direction​



​
    step = count_step()​
​
    # ----------------------------------------​
    # 2) Attention & Search Radius​
    # ----------------------------------------​
    att_factor = max(0.2, self.attention / 50.0)​
    search_k_individual_tmp = dp_s1_search_k * att_factor​
    ​
    radius_multiplier = 1.0​
    if org_type == "hierarchy": radius_multiplier = 3.0​
    cand_radius = max(6.0, search_k_individual_tmp * 1.2 * radius_multiplier)​
​
    # ----------------------------------------​
    # 3) Network Construction​
    # ----------------------------------------​
    group_members = [self]​
    top_leader = None​
    subordinate = False​
    is_efficient_chain = False ​
    has_relationship = False ​
​
    if enable_group == 1:​
        neigh = get_near_agents(cand_radius)​
        if org_type == "undifferentiated":​
            group_members = [self]​
            has_relationship = False​
        elif org_type == "hierarchy":​
            my_role = get_role(self)​
            bosses, managers, staffs = [], []​
            for a in neigh:​
                r = get_role(a)​
                if r == "boss": bosses.append(a)​
                elif r == "manager": managers.append(a)​
                else: staffs.append(a)​
​
            if my_role == "boss":​
                top_leader = self; is_efficient_chain = True​
                if len(managers) > 0 or len(staffs) > 0: has_relationship = True​



            elif my_role == "manager":​
                if len(bosses) > 0:​
                    group_members.append(bosses[0])​
                    top_leader = bosses[0]; subordinate = True; is_efficient_chain = True​
                else: top_leader = self​
                if subordinate or len(staffs) > 0: has_relationship = True​
            else: # Staff​
                if len(managers) > 0:​
                    mgr = managers[0]​
                    group_members.append(mgr)​
                    subordinate = True; is_efficient_chain = True​
                    if len(bosses) > 0:​
                        group_members.append(bosses[0])​
                        top_leader = bosses[0]​
                    else: top_leader = mgr​
                elif len(bosses) > 0:​
                    boss = bosses[0]​
                    group_members.append(boss)​
                    subordinate = True; top_leader = boss; is_efficient_chain = False​
                if subordinate: has_relationship = True​
​
        elif org_type == "segment":​
            my_dept = get_dept(self)​
            diff = []​
            for a in neigh:​
                if get_dept(a) != my_dept: diff.append(a)​
            if len(diff) > 0:​
                group_members.append(diff[0])​
                subordinate = True; is_efficient_chain = False; has_relationship = True​
                used = set([my_dept, get_dept(diff[0])])​
                for a in diff:​
                    if get_dept(a) not in used:​
                        group_members.append(a)​
                        used.add(get_dept(a))​
                        break​
                        ​
    uniq = []​
    for a in group_members:​
        if a not in uniq: uniq.append(a)​



    group_members = uniq​
​
    # ----------------------------------------​
    # 4) S1/S2 Probabilities & Recording​
    # ----------------------------------------​
    p_s1 = 0.8​
    p_s2 = 0.2​
    if org_type == "undifferentiated" and step <= 100: p_s1 += 0.10; p_s2 -= 0.10​
    if has_relationship: p_s2 += 0.50; p_s1 -= 0.50​
​
    p_s1 = clamp(p_s1, 0.0, 1.0); p_s2 = clamp(p_s2, 0.0, 1.0)​
    s = p_s1 + p_s2​
    if s <= 0.0: p_s1, p_s2 = 1.0, 0.0​
    else: p_s1, p_s2 = p_s1 / s, p_s2 / s​
​
    mode = "S1" if rand() < p_s1 else "S2"​
​
    if mode == "S1": ​
        safe_increment(self.id, 's1_used')​
        Universe.step_s1_count += 1  # ステップ集計用に追加​
    else: ​
        safe_increment(self.id, 's2_used')​
        Universe.step_s2_count += 1  # ステップ集計用に追加​
​
    # ----------------------------------------​
    # 5) Ability & Luck ​
    # ----------------------------------------​
    if mode == "S1":​
        base_search_k = dp_s1_search_k​
        ability_mul = 1.0; threshold_delta = dp_s1_threshold_delta; energy_factor = 0.5​
        precision = normalvariate(1.0, 0.3)​
    else:​
        base_search_k = dp_s2_search_k​
        ability_mul = 2.0; threshold_delta = dp_s2_threshold_delta; energy_factor = 1.0​
        precision = normalvariate(1.0, 0.1)​
​
    if precision < 0.1: precision = 0.1​
    if precision > 3.0: precision = 3.0​
​



    search_k_individual = base_search_k * att_factor * ability_mul​
​
    group_search_k = search_k_individual​
    if enable_group == 1 and (org_type == "hierarchy" or org_type == "segment"):​
        mx = search_k_individual​
        for ag in group_members:​
            try: a_att = ag.attention​
            except: a_att = 50.0​
            a_att_factor = max(0.2, a_att / 50.0)​
            a_sk = base_search_k * a_att_factor * ability_mul​
            if a_sk > mx: mx = a_sk​
        group_search_k = mx​
​
    # ----------------------------------------​
    # 6) Scan Nearby Objects​
    # ----------------------------------------​
    nearby_tasks = make_agtset_around_position(​
        group_search_k, Universe.organization, self.x, self.y, 0, 
agttype=Universe.organization.task)​
    nearby_crises = make_agtset_around_position(​
        group_search_k, Universe.organization, self.x, self.y, 0, 
agttype=Universe.organization.crisis)​
    nearby_options = make_agtset_around_position(​
        group_search_k, Universe.organization, self.x, self.y, 0, 
agttype=Universe.organization.option)​
    nearby_opps = make_agtset_around_position(​
        group_search_k, Universe.organization, self.x, self.y, 0, 
agttype=Universe.organization.opportunity)​
​
    n_task = count_agtset(nearby_tasks); n_crisis = count_agtset(nearby_crises)​
    n_option = count_agtset(nearby_options); n_opp = count_agtset(nearby_opps)​
    total_tasks = n_task + n_crisis​
​
    # ----------------------------------------​
    # 7) GCM Events​
    # ----------------------------------------​
    worked = False; energy = 0.0​
​
    if total_tasks == 0 and n_option > 0 and n_opp > 0:​



        safe_increment(self.id, 'oversight')​
        worked = False​
    elif total_tasks > 0 and n_option == 0 and n_opp > 0:​
        safe_increment(self.id, 'postpone')​
        if rand() < p_postpone:​
            moved = False​
            if n_task > 0:​
                t = randchoice(nearby_tasks)​
                if t is not None: t.x = rand() * w; t.y = rand() * h; moved = True​
            elif n_crisis > 0:​
                c = randchoice(nearby_crises)​
                if c is not None: c.x = rand() * w; c.y = rand() * h; moved = True​
            worked = True if moved else False​
        else: worked = False​
    elif total_tasks > 0 and n_option > 0 and n_opp == 0:​
        if n_task > 0:​
            safe_increment(self.id, 'flight')​
            if rand() < p_flight:​
                t = randchoice(nearby_tasks)​
                if t is not None: t.x = rand() * w; t.y = rand() * h; worked = True​
        elif n_task == 0 and n_crisis > 0:​
            safe_increment(self.id, 'crisis_flight')​
            if rand() < p_crisis_flight:​
                c = randchoice(nearby_crises)​
                if c is not None: c.x = rand() * w; c.y = rand() * h; worked = True​
    elif total_tasks > 0 and n_option > 0 and n_opp > 0:​
        safe_increment(self.id, 'decisions')​
        ​
        if enable_group == 1 and (org_type == "hierarchy" or org_type == "segment"):​
            total_energy = 0.0​
            for ag in group_members:​
                try: val = (ag.ability * ability_mul) * ag.attention * energy_factor * precision / 100.0​
                except: val = 0.0​
                total_energy += val​
            energy = total_energy​
        else:​
            energy = (self.ability * ability_mul) * self.attention * energy_factor * precision / 100.0​
​
        easiest = None; min_diff = 1e18; is_crisis_flag = False​



        if n_crisis > 0:​
            for c in nearby_crises:​
                try: d = c.difficulty​
                except: d = crisis_difficulty​
                if d < min_diff: min_diff = d; easiest = c; is_crisis_flag = True​
​
        if easiest is None and n_task > 0:​
            for t in nearby_tasks:​
                try: d = t.difficulty​
                except: d = 50.0​
                if d < min_diff: min_diff = d; easiest = t; is_crisis_flag = False​
​
        if easiest is not None:​
            best_eff = 0.0​
            for op in nearby_options:​
                try:​
                    if op.efficacy > best_eff: best_eff = op.efficacy​
                except: pass​
​
            total_power = energy + best_eff​
            adjusted_threshold = min_diff + threshold_delta​
​
            if total_power >= adjusted_threshold:​
                margin_val = total_power - adjusted_threshold​
                try:​
                    if margin_val > Universe.current_step_max_margin: 
Universe.current_step_max_margin = margin_val​
                except: pass​
​
                if is_crisis_flag: safe_increment(self.id, 'crisis_solved')​
                else: safe_increment(self.id, 'success')​
                safe_add(self.id, 'solution_total', int(min_diff))​
                if mode == "S1": safe_increment(self.id, 's1_success')​
                else: safe_increment(self.id, 's2_success')​
​
                del_agt(easiest)​
                worked = True​
            else:​
                safe_increment(self.id, 'failure')​



                worked = True​
​
    # ----------------------------------------​
    # 8) Fatigue & Recovery​
    # ----------------------------------------​
    if worked:​
        try: fatigue_loss = energy * dp_fatigue_dec​
        except: fatigue_loss = self.ability * dp_fatigue_dec​
        if is_efficient_chain: fatigue_loss *= 0.5​
        self.attention = max(0.0, self.attention - fatigue_loss)​
    else:​
        recovery = self.ability * self.attention * dp_recover_inc * 0.01​
        self.attention = min(100.0, self.attention + recovery)​
 

3. 課題エージェント（Task） 
def agt_init(self):​
    pass​
​
def agt_step(self):​
    # ランダムウォーク​
    self.direction = self.direction + normalvariate(0, 30)​
    self.x = self.x + cos(radians(self.direction)) * 3​
    self.y = self.y + sin(radians(self.direction)) * 3​
    ​
    # 境界チェック​
    w = get_width_space(Universe.organization)​
    h = get_height_space(Universe.organization)​
    if self.x < 0 or self.x > w:​
        self.direction = 180 - self.direction​
    if self.y < 0 or self.y > h:​
        self.direction = -self.direction​
 

4. 選択肢エージェント（Option） 
def agt_init(self):​



    pass​
​
def agt_step(self):​
    # ランダムウォーク​
    self.direction = self.direction + normalvariate(0, 30)​
    self.x = self.x + cos(radians(self.direction)) * 3​
    self.y = self.y + sin(radians(self.direction)) * 3​
    ​
    # 境界チェック​
    w = get_width_space(Universe.organization)​
    h = get_height_space(Universe.organization)​
    if self.x < 0 or self.x > w:​
        self.direction = 180 - self.direction​
    if self.y < 0 or self.y > h:​
        self.direction = -self.direction​
 

5. 選択機会エージェント（Opportunity） 
def agt_init(self):​
    pass​
​
def agt_step(self):​
    # ランダムウォーク​
    self.direction = self.direction + normalvariate(0, 30)​
    self.x = self.x + cos(radians(self.direction)) * 3​
    self.y = self.y + sin(radians(self.direction)) * 3​
    ​
    # 境界チェック​
    w = get_width_space(Universe.organization)​
    h = get_height_space(Universe.organization)​
    if self.x < 0 or self.x > w:​
        self.direction = 180 - self.direction​
    if self.y < 0 or self.y > h:​
        self.direction = -self.direction​
 



6. 危機エージェント（Crisis） 
def agt_init(self):​
    pass​
​
def agt_step(self):​
    # ランダムウォーク​
    self.direction = self.direction + normalvariate(0, 30)​
    self.x = self.x + cos(radians(self.direction)) * 3​
    self.y = self.y + sin(radians(self.direction)) * 3​
    ​
    # 境界チェック​
    w = get_width_space(Universe.organization)​
    h = get_height_space(Universe.organization)​
    if self.x < 0 or self.x > w:​
        self.direction = 180 - self.direction​
    if self.y < 0 or self.y > h:​
        self.direction = -self.direction​
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