
ДОДАТОК А 

Функції попередньої обробки тексту для BERT моделі 

def prepare_dialogue(dialogue_turns, tokenizer, max_turns: int, 

max_seq_length: int): 

    input_ids_list = [] 

    attention_mask_list = [] 

    for turn in dialogue_turns[:max_turns]: 

        encoding = tokenizer.encode_plus( 

            turn, 

            add_special_tokens=True, 

            max_length=max_seq_length, 

            truncation=True, 

            padding="max_length", 

            return_attention_mask=True, 

            return_tensors="pt" 

        ) 

        input_ids_list.append(encoding["input_ids"]) 

        attention_mask_list.append(encoding["attention_mask"]) 

    # Pad with empty turns if fewer than max_turns 

    while len(input_ids_list) < max_turns: 

        encoding = tokenizer.encode_plus("", 

            add_special_tokens=True, 

            max_length=max_seq_length, 

            truncation=True, 

            padding="max_length", 

            return_attention_mask=True, 

            return_tensors="pt" 

        ) 

        input_ids_list.append(encoding["input_ids"]) 

        attention_mask_list.append(encoding["attention_mask"]) 

    dialogue_input_ids = torch.stack(input_ids_list).squeeze(1) 

    dialogue_attention_masks = torch.stack(attention_mask_list).squeeze(1) 

    return dialogue_input_ids, dialogue_attention_masks 

def load_all_dialogues(json_dir: str): 

    all_dialogues = [] 

    for filename in os.listdir(json_dir): 

        if filename.endswith(".json"): 

            file_path = os.path.join(json_dir, filename) 

            with open(file_path, "r") as f: 

                data = json.load(f) 

                if isinstance(data, list): 

                    all_dialogues.extend(data) 

                else: 

                    all_dialogues.append(data) 

    return all_dialogues 

def load_multitask_data(json_dir: str, max_turns: int): 

    all_dialogs = load_all_dialogues(json_dir) 

    dialogues = [] 

    dialogue_labels_raw = [] 

    utterance_labels_all = [] 

    service_set = set() 

    service_set.add("None") 

        for dialogue in all_dialogs: 

        services = dialogue.get("services", []) 

        if not services: 
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            services = ["None"] 

        dialogue_labels_raw.append(services) 

        service_set.update(services) 

        dialogue_turns = [] 

        utterance_labels = [] 

        for turn in dialogue.get("turns", []): 

            speaker = turn.get("speaker", "") 

            utterance = turn.get("utterance", "") 

            dialogue_turns.append(f"{speaker}: {utterance}") 

            turn_label = {} 

            for frame in turn.get("frames", []): 

                service = frame.get("service", "") 

                active_intent = frame.get("state", {}).get("active_intent", 

"NONE") 

                if active_intent != "NONE": 

                    turn_label[service] = 1 

                    service_set.add(service) 

            if not turn_label: 

                turn_label = {"None": 1} 

            utterance_labels.append(turn_label) 

        dialogues.append(dialogue_turns) 

        utterance_labels_all.append(utterance_labels) 

    service2index = {service: idx for idx, service in 

enumerate(sorted(service_set))} 

    num_labels = len(service2index) 

    dialogue_labels = [] 

    for services in dialogue_labels_raw: 

        vector = [0] * num_labels 

        for s in services: 

            if s in service2index: 

                vector[service2index[s]] = 1 

        dialogue_labels.append(vector) 

    utterance_labels_final = [] 

    for turn_labels in utterance_labels_all: 

        utt_labels = [] 

        for t in turn_labels[:max_turns]: 

            vector = [0] * num_labels 

            for s, flag in t.items(): 

                if s in service2index and flag: 

                    vector[service2index[s]] = 1 

            utt_labels.append(vector) 

        while len(utt_labels) < max_turns: 

            utt_labels.append([0] * num_labels) 

        utterance_labels_final.append(utt_labels) 

    return dialogues, dialogue_labels, utterance_labels_final, 

service2index 
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ДОДАТОК Б 

Функції попередньої обробки тексту для HMM моделі 

def load_all_dialogues(train_folder="train"): 

    all_dialogues = [] 

    json_files = glob.glob(os.path.join(train_folder, "*.json")) 

    print(f"Found {len(json_files)} JSON files in '{train_folder}'.") 

    for idx, json_file in enumerate(json_files): 

        with open(json_file, "r") as f: 

            data = json.load(f) 

            all_dialogues.extend(data) 

        print(f"Loaded file {idx+1}/{len(json_files)}: 

{os.path.basename(json_file)}") 

    return all_dialogues 

def extract_service_label(turn): 

    for frame in turn.get("frames", []): 

        state = frame.get("state", {}) 

        active_intent = state.get("active_intent", None) 

        service = frame.get("service", "").lower() 

        if active_intent and active_intent.upper() != "NONE" and service in 

VALID_SERVICES: 

            return service 

    return "None" 

def extract_utterances_and_services(dialogues): 

    dialogue_utterances = [] 

    dialogue_service_labels = [] 

    for dialogue in dialogues: 

        curr_utts = [] 

        curr_labels = [] 

        last_valid = None 

        services = dialogue.get("services", []) 

        if services: 

            initial = services[0].lower() 

            if initial in VALID_SERVICES: 

                last_valid = initial 

        for turn in dialogue.get("turns", []): 

            utt = turn.get("utterance", "") 

            label = extract_service_label(turn) 

            if label.lower() == "none" and last_valid is not None: 

                label = last_valid 

            elif label.lower() != "none": 

                last_valid = label 

            curr_utts.append(utt) 

            curr_labels.append(label) 

        dialogue_utterances.append(curr_utts) 

        dialogue_service_labels.append(curr_labels) 

    return dialogue_utterances, dialogue_service_labels 
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ДОДАТОК В 

Функції попередньої обробки тексту для наївного Байєса 

def extract_utterance_label(turn): 

    frames = turn.get("frames", []) 

    labels = set() 

    has_active_intent = False 

    for frame in frames: 

        state = frame.get("state", {}) 

        active_intent = state.get("active_intent", "NONE") 

        if active_intent != "NONE": 

            has_active_intent = True 

            break 

        service = frame.get("service") 

        if service in allowed_labels: 

            labels.add(service) 

    if has_active_intent or (not labels and not frames): 

        return ["None"] 

    else: 

        return list(labels) 

 

dialogs = [] 

json_files = glob.glob(os.path.join("train", "*.json")) 

for file in json_files: 

    with open(file, "r", encoding="utf-8") as f: 

        data = json.load(f) 

        dialogs.extend(data) 

 

utterance_texts = [] 

utterance_labels = [] 

dialog_texts = [] 

dialog_labels = [] 

 

for dialog in dialogs: 

    dialog_services = dialog.get("services", []) 

    dialog_labels.append(dialog_services) 

    dialog_text = " ".join(turn.get("utterance", "") for turn in 

dialog.get("turns", [])) 

    dialog_texts.append(dialog_text) 

    for turn in dialog.get("turns", []): 

        text = turn.get("utterance", "") 

        label = extract_utterance_label(turn) 

        utterance_texts.append(text) 

        utterance_labels.append(label) 
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ДОДАТОК Г 

Слайди презентації 
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ДОДАТОК Д 

Апробація результатів роботи 
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ДОДАТОК Е 

Результат перевірки на академічний плагіат 
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ДОДАТОК Ж 

Експертний висновок результатів перевірки кваліфікаційної роботи на 

відповідність оформлення вимогам ДСТУ 3008: 2015 

 

 


